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KRPD Series

6708135
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Connection:
L1 N/L2
\Y

6
1f

2y
I

Ryt

Ry2

V = Voltage

C = Common, Transfer Contact
NC = Normally Closed

NO = Normally Open

S1 = Initiate Switch

UTL = Untimed Load

The KRPD Series is a factory programmed time
delay relay available with 1 of 12 standard dual
functions. The time delays can be factory fixed,
onboard or externally adjustable or a combination
of fixed and adjustable. The SPDT output relay
contacts offer a full 10A rating with complete
isolation. Its microcontroller timing circuit
provides excellent repeat accuracy and stability.
Encapsulation protects against shock, vibration,
and humidity. The KRPD Series is a cost effective
approach for OEM applications that require small
size, isolation, accuracy and long life.
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See Appendix B, page 165, Figure 1 for dimensional
drawing.

Output Current/Ambient Temperature:

A knob is supplied for adjustable units
or Rrterminals for external adjust. The
untimed load is optional. S1 is not used

for some functions.

Order Table:
KRPD X
Input

A - 24 to 240VAC/DC

D -12to 48VDC
1-12VDC
2-24VAC

4 -120VAC
9-230VAC

10
9
A
8
7 T
40 50 60
°C
X X X
First Adjustment First Time Delay* |Second Adjustment
(T1orR,1) —1-01-10s (T2 orR,2)
1 - Fixed —2-1-100s 1 - Fixed
2 - Onboard adjust —3-10-1000s 2 - Onboard adjust
3 - External adjust —4-0.1-10m 3 - External adjust
—5-1-100m
—6 - 10 - 1000m
—7-0.1-10h
—8-1-100h
—9-10 - 1000h

*If fixed delay is selected, insert delay (0.1-999)
followed by (S) secs., or (M) mins., or (H) hrs.

Features:

* Choose 1 of 12 standard dual functions

* Special time ranges & functions available

* Factory programmed

* Microcontroller circuitry, +0.5% repeat
accuracy

e Isolated, 10A, SPDT output contacts

¢ Input voltage from 12 to 240V in 2 ranges

* Delays from 100ms - 1000h in 9 ranges

Approvals: CE -\ @

Auxiliary Products:

* External adjust potentiometer:
P/N: P1004-95

o P/N: P1004-95-X

* Versa-knob: P/N: P0700-7

* Female quick connect:
P/N: P1015-64 (AWG 14/16)

* Quick connect to screw adaptor:
P/N: P1015-18

* DIN rail: P/N: C103PM (Al)

* DIN rail adaptor: P/N: P1023-20

Available Models:

KRPD12121MB KRPDA2825AMI
KRPD2155190SMB KRPDA3232MB
KRPD417M113MRXD KRPDA3434MB
KRPDATIM14MRXE KRPDD2121MB
KRPDA1755130SMI KRPDD3232RXE
KRPDA2222RXE

If desired part number is not listed, please call
us to see if it is technically possible to build.

X X

Second Time Delay* | Function
—1-0.1-10s Specify function
—2-1-100s
—3-10-1000s Functions:
—4-0.1-10m

MB, MRE, MI, MS,

*2 - 10 128&‘] IRE, BRE, SRE, RXE,
—6-10 - m

IR RXD, IM, AMI, SL
8 -1-100h

910 - 1000h

For a complete list of functions with descriptions and diagrams,
see Appendix A - Timer Functions, pages 156-164.

Specifications

Time Delay Rating (at40°C) ................... 10A resistive @ 125VAC

Type ... Microcontroller circuitry 5A resistive @ 230VAC & 28VDC

Range.....................oooll. 0.1s - 1000h in 9 adjustable ranges or fixed (to 999) 1/4 hp @ 125VAC

Repeat Accuracy .................. +0.5% or 20ms, whichever is greater Max. Switching Voltage ............ 250VAC

Tolerance (Factory Calibration). ... .. <£2% Life (Operations) .................. Mechanical - 1 x 107; Electrical - 1 x 10°

Reset Time........................ <150ms Protection

Initiate Time ...................... <40ms; 750 operations per minute Circuitry .............. ... Encapsulated

Time Delay vs Temp. & Voltage. .. ... <+2% Isolation Voltage. .................. 21500V RMS input to output

Input Insulation Resistance. .............. >1700 MQ

Voltage.................ooooii.. 12 to 48VDC; 24 to 240VAC/DC Polarity ................. . ... DC units are reverse polarity protected

Tolerance 12to48VDC........ -15% - 20% Mechanical

24 to 240VAC/DC........ -20% - 10% Mounting ................ ... Surface mount with one #10 (M5 x 0.8) screw

AC Line Frequency / DC Ripple. . . .. 50/60 Hz / <10% Dimensions 2x2x1.211n. (50.8 x 50.8 x 30.7 mm)

Power Consumption............... AC< 2VA; DC<2W Termination. ...................... 0.25 in. (6.35 mm) male quick connects

Output Environmental

Type. ..o Isolated relay contacts Operating / Storage Temperature. . . . -40° to 60°C / -40° to 85°C

Form......................... ..., SPDT Humidity. ........................ 95% relative, non-condensing
Weight...........................=260z(74g)

Switches Unlimited
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KRPS Series

6708135

Connection:

+ —_—
L1 N/L2
\

UTL

V = Voltage

C = Common, Transfer Contact
NC = Normally Closed

NO = Normally Open

S1 = Initiate Switch

UTL = Untimed Load

The KRPS Series is a factory programmed time
delay relay available with 1 of 15 functions and
measures only 2 inches square. The KRPS offers
a wide range of fixed, onboard, or externally
adjustable time delays. The output relay contacts
offer a full 10A rating with complete isolation. Its
microcontroller timing circuit provides excellent
repeat accuracy and stability. Encapsulation
protects against shock, vibration, and humidity.
The KRPS Series is a cost effective approach for
OEM applications that require small size, isolation,
accuracy, and long life. Special time ranges and
functions are available.
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See Appendix B, page 165, Figure 1 for dimensional
drawing.

Output Current/Ambient Temperature:

A knob is supplied for adjustable units, or
R, terminals 4 & 5 for external adjust. See
external adjustment vs. time delay chart. The
untimed load is optional. Sl is not used for

some functions.

Order Table:
KRPS X
Input

A - 24 to 240VAC/DC

D -12to 48VDC
1-12VDC

4 - 120VAC

9 - 230VAC

Features:

* Choose 1 of 15 standard functions

* Special time ranges & functions available

* Factory programmed

* Microcontroller circuitry, £0.5% repeat
accuracy

* Isolated, 10A, SPDT output contacts

* Input voltage from 12 to 240V in 2 ranges

* Delays from 0.1s - 1000h in 9 ranges

Approvals: CE -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

* Versa-knob: P/N: P0700-7
Female quick connect:

P/N: P1015-64 (AWG 14/16)

10 * Quick connect to screw adaptor:
P/N: P1015-18
9 * DIN rail: P/N: C103PM (Al)
A * DIN rail adaptor: P/N: P1023-20
8
Available Models:
KRPS1110SM KRPSD10.1SF
7 40 5I0 50 KRPS4160MM KRPSD10.1SM
M KRPS425M KRPSD10.555
c KRPS913MB KRPSD12STS
KRPSA10.1SFT KRPSD13SB
KRPSA10.5SFT KRPSD21B
KRPSA110SM KRPSD21M
KRPSA12MM KRPSD22M
KRPSA12SM KRPSD22PSD
KRPSA155M KRPSD22S
KRPSA21RE KRPSD24B
KRPSA22B KRPSD24M
KRPSA22PSD KRPSD25B
KRPSA24M KRPSD25S
KRPSA28PSE
If desired part number is not listed, please call
us to see if it is technically possible to build.
X X X
Adjustment Delay* Function
1 - Fixed —1-0.1-10s Specify function
2 - Onboard adjust ~ [—2-1-100s PR
3 - External adj]ust 3 -10 - 1000s i;’gtggsm 88D, L
:g - (1]'1 1 01(?“‘ TS, US, UB, AM, PSD,
101000 FT, F, SF
“If fixed delay is selected, [—6-10-1000m i
insert delay (0.1-1000) —7-0.1-10h
followed by (S) secs., —8-1-100h . . . L. .
—9-10 - 1000h For a complete list of functions with descriptions and diagrams,

(M) mins., or (H) hrs.

see Appendix A - Timer Functions, pages 156-164.

Specifications

Time Delay Max. Switching Voltage ................ 250VAC
Type. ..o Microcontroller circuitry Life (Operations) ...................... Mechanical - 1 x 107; Electrical - 1 x 10°
Range 0.1s - 1000h in 9 adjustable ranges or fixed Protection
Repeat Accuracy....................... +0.5% or 20ms, whichever is greater Circuitry ................o Encapsulated
Tolerance (Factory Calibration).......... <+2% Isolation Voltage. ...................... 21500V RMS input to output
ResetTime............................ <150ms Insulation Resistance................... >100 MQ
Initiate Time . ......................... < 40ms; < 750 operations per minute Polarity .............................. DC units are reverse polarity protected
Time Delay vs Temp. & Voltage.......... <+2% Mechanical
Input Mounting. ... Surface mt. with one #10 (M5 x 0.8) screw
Voltage..............oooiii 12 to 48VDC; 24 to 240VAC/DC Dimensions. .................oiii... 2x2x1.21in (50.8 x 50.8 x 30.7 mm)
Tolerance 12t048VDC........... -15% - 20% Termination. .......................... 0.25 in. (6.35 mm) male quick connects
24 t0 240VAC/DC .......... -20% - 10% Environmental

AC Line Frequency / DC Ripple......... 50/60Hz / <10% Operating / Storage Temperature. .. ..... -40° to 60°C / -40° to 85°C
Power Consumption................... AC<2VA; DC<2W Humidity. ............................ 95% relative, non-condensing
Output Weight............................... =260z (74g)

Isolated relay contacts

SPDT

10A resistive @ 125VAC

5A resistive @ 230VAC & 28VDC i L

1/4 hp @ 125VAC Switches Unlimited

Contact: sales@switchesunlimited.com
Phone: 800-221-0487 [ Fax: 718-672-6370
www.switchesunlimited.com



Timer

HRID / HRPD Series

The HRID/HRPD Series combines an
electromechanical relay with microcontroller
timing circuitry. Itis a factory programmed module
available in any 1 of 12 standard functions. It offers
12 to 240V operation in two universal ranges and
factory fixed, onboard or externally adjustable time
delays with a repeat accuracy of £0.5%. The high
switching capacity of the output contacts allow
for direct control of heavy loads like compressors,
pumps, motors, heaters, and lighting. HRPD has
non-isolated SPDT relay contacts, and the HRID
has isolated SPDT relay contacts. An excellent
choice for OEM applications where cost is a
factor. Both offer dual functions in one convenient

package.
See Appendix B, page 165, Figure 2 for dimensional
drawing.
Connection:
oy M2 L1 Vv N/L2
+ - + -
o o,
HRPD St HRID
Relay contacts are Relay contacts are
non-isolated. isolated.
S1 = Initiate Switch 4 ()7
UTL = Optional Untimed Load
NO = Normally Open I“=' I“='
NC = Normally Closed 5 8 IE o
C = Common RTW w RT
R, is used when external adjust- T1 T2
ment is ordered.
Order Table:
HRID/ X X X X
HRPD Input First Adjustment First Time Delay* | Second Adjustment
—W - 24 to 240VAC (T1orR. 1) —1-0.1-10s (T20rR.2)
— 240 110VDC 1 - Fixed —2-1-100s 1 - Fixed "
—D-12t048VDC 2-Onboard adjust ~ [3-10-1000s —2 - Onboard adjust
3 - External adjust —4-01-10m —3 - External adjust
—5-1-100m
—6-10 - 1000m
—7-0.1-10h
—8-1-100h
—9-10 - 1000h

*If fixed delay is selected, insert delay (0.1-999)
followed by (S) secs., or (M) mins., or (H) hrs.

Features:

* Special time ranges & functions available
* Factory programmed

* 30A, SPDT, NO output contacts

* 12 to 240V operation in 2 ranges

* Delays from 0.1s - 1000h in 9 ranges

* +0.5% repeat accuracy

Approvals: CE -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Versa-knob: P/N: P0700-7
Quick connect to screw adaptor:
P/N: P1015-18

Female quick connect:

P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
Mounting bracket: P/N: P1023-6
DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:
HRPDD2225RXE

If desired part number is not listed, please call
us to see if it is technically possible to build.

X X

Second Time Delay* | Function
—1-0.1-10s Specify function
—2-1-100s
—3-10-1000s Functions:
B MB, MRE, MI, MS,
e 10 1000m IRE, BRE, SRE, RXE,
01 10n RXD, IM, AMI, SL
—8-1-100h
—9-10 - 1000h

For a complete list of functions with descriptions and diagrams,
see Appendix A - Timer Functions, pages 156-164.

Specifications

Time Delay

Range.........................
Repeat Accuracy ...............
Tolerance (Factory Calibration). . .
Reset Time.....................
Initiate Time ...................
Time Delay vs. Temp. & Voltage . .

Input

Voltage........................
2t048VDC ..

24 to 110VDC/24 to 240VAC. ..
AC Line Frequency .............
Power Consumption............

Tolerance

Output

Ratings:
General Purpose
Resistive

125/240VAC
125/240VAC
28VDC

...... 0.1s - 1000h in 9 adjustable ranges or fixed
...... +0.5% or 20ms, whichever is greater

...... 12 to 48VDC; 24 to 240VAC/24 to 110VDC

Motor Load

...... 2%

...... <150ms Protection

...... < 20ms; <1500 operations per minute Surge ...
...... <+2% Circuitry ................

Isolation Voltage. .........

Insulation Resistance

125VAC
240VAC
Life (Operations) .........

1 hp*
2 hp**

1/4 hp**
1 hp**

............ Mechanical - 1 x 10°

Electrical - 1 x 10°, *3 x10*, **6,000

........... IEEE C62.41-1991 Level A

Encapsulated
21500V RMS input to output; isolated units
2100 MQ

...... -15% - 20% Polarity ............................. DCunits are reverse polarity protected
...... -20% - 10% Mechanical
...... 50/60Hz Mounting ........................... Surface mt. with one #10 (M5 x 0.8) screw
...... AC<4VA; DC<2W Dimensions 3x2x1.5in. (76.7 x51.3 x 38.1 mm)
Termination 0.25 in. (6.35 mm) male quick connects
...... Electromechanical relay Environmental
...... SPDT Operating / Storage Temperature. .. . ... -40° to 60°C / -40° to 85°C
SPDT-N.O SPDT-NC Humidity. ........................... 95% relative, non-condensing

30A 15A Weight.............................. =390z (111g)

30A 15A

20A 10A

For information, call 800-221-0487 [ Switches Unlimited [ Fax 718-672-6370 [1 www.switchesunlimited.com

tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer HRPS ‘ HRIS Series

The HRPS/HRIS Series combines an
electromechanical relay output with microcontroller
timing circuitry. Itis a factory programmed module
available in any 1 of 13 standard functions. It offers
12 to 240V operation in two universal ranges and
factory fixed, onboard, or external adjustable
time delays with a repeat accuracy of #0.5%. The
output contact rating allows for direct operation of
heavy loads, such as compressors, pumps, blower
motors, heaters, etc. This series is ideal for OEM
applications where cost is a factor. The HRPS has
non-isolated SPDT relay contacts, and the HRIS has
isolated SPDT relay contacts. Both offer the most
popular timer functions in the industry.

See Appendix B, page 165, Figure 2 for dimensional

Features:

* 30A, SPDT, NO output contacts

e Factory programmed

* 12 to 240V operation in 2 ranges

* Special time ranges & functions available
* Delays from 0.1s - 1000h in 9 ranges
+0.5% repeat accuracy

+2% factory calibration

* Fixed, external, or onboard adjustment

Approvals: (E -\ @

Auxiliary Products:

External adjust potentiometer:

drawing. P/N: P1004-95
P/N: P1004-95-X
Connection: * Mounting bracket: P/N: P1023-6
¢ Female quick connect:
oy N 9y e P/N: P1015-13 (AWG 10/12)
+ - + - P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
o e P/N: P1015-18
1 * Versa-knob: P/N: P0700-7
6 HRPS HRIS « DIN rail: P/N: C103PM (Al)
-3 « DIN rail adaptor: P/N: P1023-20
Relay contacts are Relay contacts are
non-isolated. isolated.
Available Models:
Sl= Initiat? Switch ' Egga;;?r
UTL = Untimed Load (optional) HRPSD12HI

NO = Normally Open

NC = Normally Closed
C = Common

Aknob, or terminals 4 & 5 are only included
on adjustable units. R is used when external
adjustment is ordered.

If desired part number is not listed, please call
us to see if it is technically possible to build.

Order Table:
HRPS/ X X X X
HRIS Input Adjustment Time Delay* Function
W - 24 to 240VAC 1 - Fixed —1-0.1-10s Specify function
24 to 110VDC 2 - Onboard adjust ~ [—2-1-100s .
D -12 to 48VDC 3 - External adjust —3-10-1000s Functions:
—4-0.1-10m M, B, RE, RD, S, SD,
—5-1-100m I, TS, US, UB, AM,
*If fixed delay is selected, ~ [—6-10 -1000m PSD, FT
insert delay (0.1-1000) —7-0.1-10h
followed by (S) secs., —8-1-100h For a complete list of functions with descriptions and diagrams,
—9-10 - 1000h

(M) mins., or (H) hrs.

see Appendix A - Timer Functions, pages 156-164.

Specifications

Time Delay Motor Load 125VAC 1 hp* 1/4 hp**
Type. ..o Microcontroller circuitry 240VAC 2 hp** 1 hp**
Range..............oooooiiiiiil 0.1s - 1000h in 9 adjustable ranges or fixed Life ... Mechanical - 1 x 10°
Repeat Accuracy ..................... +0.5% or 20ms, whichever is greater Electrical - 1 x 105, *3 x 10%, **6,000
Tolerance (Factory Calibration)......... +2% Protection
Reset Time........................... <150ms SUIE ..ttt IEEE C62.41-1991 Level A
Initiate Time . ........................ < 20ms Circuitry Encapsulated
Time Delay vs Temp. & Voltage......... 2% Isolation Voltage. . .................... 21500V RMS input to output; isolated units
Input Insulation Resistance. =100 MQ
Voltage.......................oi 12 to 48VDC; 24 to 240VAC/24 to 110VDC Polarity ................ ... ... L DC units are reverse polarity protected
Tolerance 12t048VDC .. ..... -15% - 20% Mechanical

24 to 110VDC/240VAC . ... ... -20% - 10% Mounting .............. ..ol Surface mt. with one #10 (M5 x 0.8) screw
AC Line Frequency ................... 50/60Hz Dimensions 3x2x1.5in (76.7 x 51.3 x 38.1 mm)
Power Consumption.................. AC<4VA; DC< 2W Termination. ......................... 0.25 in. (6.35 mm) male quick connects
Output Environmental
Type. ..o Electromechanical relay Operating / Storage Temperature. .. . ... -40° to 60°C / -40° to 85°C
Form.............. . ... ... ... SPDT Humidity ........................... 95% relative, non-condensing
Ratings: SPDT-NO SPDT-NC Weight..............................=390z (11l g)
General Purpose 125/240VAC 30A 15A
Resistive 125/240VAC 30A 15A

28VDC 20A 10A

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com



HRPU / HRIU Series

The HRPU/HRIU Series combines an
electromechanical relay output with
microcontroller timing circuitry. Its switching
capacity allows direct control of loads like
compressors, pumps, motors, heaters, and
lighting. It is a factory programmed module
available in any 1 of 14 standard functions. The
HRPU/HRIU offers a single adjustable timer
or counter function. Switch adjustment allows
accurate selection of the time delay or number
of counts. The HRPU has non-isolated relay
contacts, the HRIU has isolated relay contacts.
Encapsulation protects against shock, vibration,
and humidity. The HRPU/HRIU Series is a cost
effective approach for OEM applications that
require small size, reliability and accurate switch
adjustment.

Features:

* Choose 1 of 14 standard functions

* Special time ranges & functions available

* Factory programmed

* Microcontroller circuitry, +0.1% repeat
accurac

* 30A, SPDT, NO output contacts

* Accurate switch adjustment

* 12 to 240V operations in 2 ranges

* Delays from 0.1s - 1023h

Approvals: CE -\ @

Auxiliary Products:

¢ Female quick connect:
P/N: P1015-13 (AWG 10/12)

Connection: See A})pendix B, page 165, Figure 2 for dimensional P/N: P1015-64 (AWG 14/16)
L1 N/L2 drawing. * Mounting bracket: P/N: P1023-6
e V = * Quick connect to screw adaptor:
e | Switch Adjustment: P/N: P1015-18
S1 e DIN rail: P/N: C103PM (Al)
HRIU | Adjustment Switch Operation | * DIN rail adaptor: P/N: P1023-20
Tsolated Output TIME DELAY COUNTER
------ 0.1...102.3 1...1023 1...165 1...63 Available Models:
OFF »ON OFF »ON OFF »ON OFF »ON HRIUW2I
= 0. - HRIUW2M
- : - i If desired part number is not listed, please call
= 0. = 8 us to see if it is technically possible to build.
CERN =16
= 3, =32
= 6. =M
=12.8 -
m25.6 - 2
m51.2 =4
6.3 57 counts 44 s Delay
2 counts to Start
HRPU
Non-isolated Output
S1 = Initiate Switch
UTL = Optional Untimed Load
L=Load
V = Voltage
Order Table:
HRPU/ X X X
HRIU Input Time Delay/Counts Function
W - 24 to 240VAC —1-0.1-102.3s Specify function
24 to 110VDC —2-1-1023s
D -12to 48VDC —3-0.1-102.3m Functions:
—4-1-1023m M, B, RE, RD, S, SD, I,
—5-0.1-102.3h TS, PSD, US, AM, UB,
—6-1-1023h C CI
—7-1-165 counts (straight) w/ pulsed output
—8 -1 -1023 counts (binary) w/ pulsed output For a complete list of functions with descriptions and diagrams,

—9-1-7 counts to start 1 - 63s or m interval time see Appendix A - Timer Functions, pages 156-164.

Specifications

Count Functions/Switch Type........... Mechanical switch (counts on switch closure) Motor Load 125VAC 1 hp* 1/4 hp**
CountRange.......................... 1-1023 counts 240VAC 2 hp** 1 hp**
Counter Output (Variable 7 & 8)......... Pulse widths 300ms +20% Life......oo Mechanical - 1 x 10°
Initiate Time . ......................... <20ms, <1500 operations per minute Electrical - 1 x 10°, *3 x 10*, ** 6,000
Time Delay/Range ***.................. Adjustable 0.1s - 1023h Protection
Setting Accuracy ...................... +1%, or 50ms, whichever is greater SUIE ..ot IEEE C62.41-1991 Level A
Repeat Accuracy ...................... 0.1% or 20ms, whichever is greater Circuitry ........ ... o Encapsulated
Reset Time............................ <150ms Isolation Voltage 21500V RMS input to output; isolated units
Time Delay vs Temp. & Voltage. ......... +2% Insulation Resistance. .................. >100 MQ
Input Mechanical
Voltage.............cooiiiiiiiii 12 to 48VDC; 24 to 240VAC/24 to 110VDC Mounting .............. ... ... Surface mt. with one #10 (M5 x 0.8) screw
AC Line Frequency / DC Ripple......... 50/60Hz / <10% Dimensions. ....................o... 3x2x1.5in. (76.7 x51.3 x 38.1 mm)
Tolerance 12t048VDC ...... -15% - 20% Termination. .......................... 0.25 in. (6.35 mm) male quick connects

24 to 240VAC/24 to 110VDC . ... . .. -20% -10% Environmental
Power Consumption................... AC<4VA; DC< 2W Operating / Storage Temperature. . .. .. .. -40° to 60°C / -40° to 85°C
Output Humidity. ......................... . 95% relative, non-condensing
Type ..o Electromechanical relay Weight............................... =390z (111g)
Form............. ... ... ..o SPDT
Ratings: SPDT-NO SPDT-NC ***For CE approved applications, power must be removed from the unit when a
General Purpose 125/240VAC 30A 15A switch position is changed.
Resistive 125/240VAC 30A 15A

28VDC 20A 10A

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com



The HSPZ Series is a factory programmed module
available in any 1 of 13 standard functions. The
HSPZ offers dual switch adjustable timer or
counter functions. Switch adjustment allows
accurate selection of the time delay or number of
counts the first time and every time. The 1A steady,
10A inrush rated solid-state output provides 100
million operations, typical. Its microcontroller
timing circuit provides excellent repeat accuracy
and stability. Encapsulation protects against
shock, vibration, and humidity. The HSPZ Series
is a cost effective approach for OEM applications
that require small size, solid state reliability, and
accurate switch adjustment.

HSPZ Series

Features:

* Choose 1 of 13 standard functions

* Special time ranges & functions available

* Factory programmed

* Microcontroller circuitry, +0.1% repeat ac-
curacy

* 1A, solid-state output

* Accurate switch adjustment

* 12 to 240V in 3 options

* Delays from 0.1s - 1023h

¢ Counts to 1023

Approvals: CE -\ @

See Appendix B, page 165, Figure 3 for dimensional Auxiliary Products:
drawing. :
e Female quick connect:
Connection: Switch Adjustment: P/N: P1015-64 (AWG 14/16)
" - P/N: P1015-14 (AWG 18/22)
+ — (Positive Switchin . . .
(N ive Swit h.g) Adjustment Switch Operation * Quick connect to screw adaptor:
: N+,L2 (Negative Switching) TIME DELAY TIME DELAY and COUNTER P/N: P1015-18
v 01..1023 | 1.512 | 1..1023 | 1..165 * DINrail: P/N: C103PM (Al)
o7l  DIN rail adaptor: P/N: P1023-20
S1 I OFF »ON OFF »ON OFF »ON OFF »ON
= 1 = 0.
& L H =0 Available Models:
) 3| =o0. HSPZA13MS
| -1
- 3. HSPZA22SL
% E :1 o8 If desired part number is not listed, please call
=] ONI= m25.6 us to see if it is technically possible to build.
= = =51.2
=) =)
T1 T2 6.3 300 s Delay 57 counts
S1 = Initiate Switch
UTL = Optional Untimed Load
L =Load
V = Voltage
Order Table:
HSPZ X X X X
Input T1 Time Delay/Counts T2 Time Delay/Counts | Function
A - 24 to 240VAC —1-0.1-102.3s —1-0.1-102.3s Specify function
P-12to 120VDC —2-1-1023s —2-1-1023s
positive switching  [—3-0.1-102.3m —3-0.1-1023m Functions:
N -12 to 120VDC —4-1-1023m —4-1-1023m MB, MRE, MI, MS,
negative switching  [—5-0.1-102.3h —5-0.1-102.3h IRE, BRE, SRE, RXE,
—6-1-1023h —6-1-1023h RXD, IM, AMI, SL, CI
—7-1-165 counts (straight)  [—7 - for future expansion
—8 -1-1023 counts (binary) —8 - for future expansion For a complete list of functions with descriptions and diagrams,
—9-1-512mors —9-1-512mors

see Appendix A - Timer Functions, pages 156-164.

Specifications

Time Delay Counter OQutput ..................... Output pulse width: 300ms +20%
Type. ..o Microcontroller circuitry Protection
Range..............oooooiiiiiil 0.1-102.3s, m or h in 0.1s, m or h increments Circuitry ........... .. ...l Encapsulated
1-1023s, m or h in 1s, m or h increments Dielectric Breakdown ................ > 2000V RMS terminals to mounting surface
1-512s or m in 1s or m increments Insulation Resistance. ................ =100 MQ
Repeat Accuracy ..................... +0.1% or 20ms, whichever is greater Polarity ............ ... ... ... DC units are reverse polarity protected
Setting Accuracy ..................... < %1% or 20ms, whichever is greater Mechanical
Reset Time. ...t <150ms Mounting ......................... Surface mt. with one #10 (M5 x 0.8) screw
Initiate Time .. ....................... < 20ms Dimensions. ........................ 3x2x15in. (76.7 x51.3 x 38.1 mm)
Time Delay vs Temp. & Voltage. ........ <+2% Termination. ........................ 0.25 in. (6.35 mm) male quick connects
CountRange......................... 1-1023 in 2 ranges Environmental
CountRate .......................... < 25 counts per second Operating / Storage Temperature. .. ... -40° to 60°C / -40° to 85°C
Input Humidity. ................... . ... 95% relative, non-condensing
Voltage.......................oi 12 to 120VDC; 24 to 240VAC Weight............................. =390z (111 g)
Tolerance............................ <+15%
AC Line Frequency / DC Ripple. ....... 50/60Hz / <10%
Power Consumption ................. AC<2VA; DC<1W
Output
Type ..o Solid-state output
Rating .............................. 1A steady, 10A inrush for 16ms
Voltage Drop. ........................ AC =25V@1A; DC =1V@1A

OFF State Leakage Current ............ AC =5mA @ 240VAC; DC = ITmA

For information, call 800-221-0487 [ Switches Unlimited [0 Fax 718-672-6370 1 www.switchesunlimited.com

tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer KSPD Series

The KSPD Series is a factory programmed module
available with 1 of 12 standard dual functions.
The time delays can be factory fixed, externally
or onboard adjustable, or a combination of
fixed and adjustable. The 1A steady, 10A inrush
rated solid-state output provides 100 million
operations, typical. Its microcontroller timing
circuit provides excellent repeat accuracy and
stability. Encapsulation protects against shock,
vibration, and humidity. The KSPD Series is a
cost effective approach for OEM applications that
require small size and long life.

Features:

e Choose 1 of 12 standard dual functions

* Special time ranges & functions available

* Factory programmed

* Microcontroller circuitry, £0.5% repeat
accuracy

* 1A steady, solid-state output , 10A inrush

* 12 to 240V in 3 options

* Delays from 0.1s - 1000h in 9 ranges

Approvals: CE -\ @

Auxiliary Products:

v
= &

US PATENT
6708135

109

2100

See Appendix B, page 165, Figure 1 for dimensional
drawing.

External adjust potentiometer:
P/N: P1004-95

Connection: P/N: P1004-95-X
+ — (Positive Switching) }7:1;5:{:‘33125 C/ éfl-ni‘z,o”
o vNJ’rLz (Negative Switching) P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
| P/N: P1015-18
3T 2y « DIN rail: P/N: C103PM (Al)
* DIN rail adaptor: P/N: P1023-20
®
6
EORON
T T2 Available Models:
*8/1 UTL KSPD32221RXD KSPDA2222RXE
ﬁi; I% KSPD41755130SMS KSPDP10.1S31RXE
: e : KSPD42121MB KSPDP110M18SRXD
© R INL L’“‘lRT 2 ' KSPDA110ST00127 KSPDP110M18SRXE
KSPDA114ST00173 KSPDP3131MI
Terminal Location for KSPDA2121RXE

External Adjustment.
V = Voltage
L=TLoad
S1 = Initiate Switch
UTL = Untimed Load
T1 & R;1 = First Adjustment
T2 & R2 = Second Adjustment

If desired part number is not listed, please call
us to see if it is technically possible to build.

Order Table:
KSPD X X X X X X
Input First Adjustment First Time Delay* |Second Adjustment Second Time Delay* Function

—A - 24 to 240VAC (T1orR1) —1-0.1-10s (T2 0rR2) —1-0.1-10s Specify function

—P - 12 to 120VDC 1 - Fixed 2 -1-100s 1 - Fixed 2 -1-100s
positive switching 2 - Onboard adjust —3-10-1000s 2 - Onboard adjust —3-10 - 1000s Functions:

—N-12t0 120VDC 3 - External adjust —4-0.1-10m 3 - External adjust —4-0.1-10m MB, MRE, MI, MS,
negative switching —5-1-100m —5-1-100m IRE, BRE, SRE, RXE,

—1-120VDC —6 - 10 - 1000m —6 - 10 - 1000m RXD, IM, AMI, SL
positive switching —7-0.1-10h —7-0.1-10h

—3-24VDC —8-1-100h —8-1-100h

—4 - 120VAC —9-10 - 1000h —9-10 - 1000h

*If fixed delay is selected, insert delay (0.1-999)

For a complete list of functions with descriptions and diagrams,

followed by (S) secs., or (M) mins., or (H) hrs. see Appendix A - Timer Functions, pages 156-164.

Specifications

Time Delay Voltage Drop. ....................... AC =25V@1A;DC =1V@1A

Type ... Microcontroller circuitry OFF State Leakage Current ........... AC =5mA @230VAC; DC =1mA
Range...............o.ooiiiiiii. 0.1s - 1000h in 9 adjustable ranges or fixed (to 999)  Protection

Repeat Accuracy .................... +0.5% or 20ms, whichever is greater Circuitry ........... .. ... Encapsulated

Tolerance (Factory Calibration)........ <+2% Dielectric Breakdown ................ > 2000V RMS terminals to mounting surface
ResetTime.......................... <150ms Insulation Resistance. ................ >100 MQ

Initiate Time . ....................... < 20ms; <1500 operations per minute Polarity .......... ... ... ..o DC units are reverse polarity protected
Time Delay vs Temp. & Voltage. . ... ... <+2% Mechanical

Input Mounting ... Surface mt. with one #10 (M5 x 0.8) screw
Voltage....................ool.. 12 to 120VDC; 24 to 240VAC Dimensions......................... 2x2x1.211n. (50.8 x 50.8 x 30.7 mm)
Tolerance........................... <#15% Termination. ........................ 0.25 in. (6.35 mm) male quick connects
AC Line Frequency / DC Ripple. ...... 50/60Hz / <10% Environmental

Power Consumption ................ AC<2VA;DC<1W Operating / Storage Temperature. .. . .. -40° to 60°C / -40° to 85°C

Output Humidity. .......................... 95% relative, non-condensing

Type. ... Solid-state output Weight.............................=240z (68 g)

Rating ............ ... .. ... 1A steady, 10A inrush for 16ms

For information, call 800-221-0487 [0 Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com



KSPS Series

v
- &

US PATENT
6708135

Connection:

+ - (Positive Switching)

- + (Negative Switching)

L1 N/L2
\Y

UTL
X S1 X
L=Load
UTL = Untimed Load
V = Voltage
S1 = Initiate Switch

Order Table:
Ksps X X X X
Input Adjustment Time Delay* Function
—A - 24 to 240VAC 1 - Fixed —1-0.1-10s Specify function
—P-12 to 120VDC 2 - Onboard adjust —2-1-100s Functions:
positive switching 3 - External adjust —3-10 - 1000s .
N - 12 to 120VDC —4-0.1-10m M, B, RE, RD, §, SD,
negative switching —5-1-100m FTL 15, US, UB, AM,
—1-12VDC —6-10 - 1000m PS, PSD
) 5’40521&’6 switching _Z - 2'1 1'01(?}? *If fixed delay is selected, insert
=" o - it .1-1 foll
L3.24vDC L 9-10-1000n  d€lay (0:1:1000) followed by (S)

positive switching

The KSPS Series is a factory programmed module
available in any 1 of 14 standard functions. The
KSPS offers a single, fixed, externally or onboard
adjustable time delay. The 1A steady, 10A inrush
rated solid-state output provides 100 million
operations typical. Its microcontroller timing
circuit provides excellent repeat accuracy and
stability. Encapsulation protects against shock,
vibration, and humidity. The KSPS Series is a
cost effective approach for OEM applications that
require small size and solid state reliability.

See Appendix B, page 165, Figure 1 for dimensional
drawing.

secs., or (M) mins., or (H) hrs.

Features:

* Choose 1 of 14 standard functions

* Special time ranges & functions available

* Factory programmed

* Microcontroller circuitry, +0.5% repeat
accuracy

* Solid-state output 1A steady, 10A inrush

* Fixed, external, or onboard adjustment

* 12 to 240V in 3 options

* Delays from 0.1s - 1000h in 9 ranges

Approvals: (E -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Versa-knob: P/N: P0700-7
Female quick connect:

P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:

KSPS121TS KSPSA24US
KSPS124PS KSPSN110SI
KSPS2180SB KSPSN21B
KSPS3115SRE KSPSP110SI
KSPSA21FT KSPSP1455M
KSPSA23SD KSPSP160MB
KSPSA24B

If desired part number is not listed, please call
us to see if it is technically possible to build.

For a complete list of functions with
descriptions and diagrams, see Appendix
A - Timer Functions, pages 156-164.

Specifications

Time Delay Voltage Drop..............
Microcontroller circuitry OFF State Leakage Current
0.1s - 1000h in 9 adjustable ranges or fixed Protection

Repeat Accuracy .................... +0.5% or 20ms, whichever is greater Circuitry .................

........ <+2% Dielectric Breakdown ... ...

Reset Time.......................... <150ms Insulation Resistance. . ... ..

Initiate Time ........................ < 20ms; < 1500 operations per minute Polarity ..................

Time Delay vs Temp. & Voltage. . ...... <+2% Mechanical

Input Mounting . .................

Voltage. ............coooiiiiiii. 12 to 120VDC; 24 to 240VAC Dimensions...............
Tolerance........................... <+15% Termination. ..............

AC Line Frequency / DC Ripple. . .. ... 50/60Hz / <10% Environmental

Power Consumption................. AC<2VA; DC<1W Operating / Storage Temperature. . . ...
Output Humidity.................

Type ..o Solid-state output Weight . ..................

Rating ............................. 1A steady, 10A inrush for 16ms

10

AAAAAAAAAA 22000V RMS terminals to mounting surface
.......... =100 MQ

AC =25V@1A;DC=1V@1A
AC =5mA @ 240VAC, DC = ImA

Encapsulated

DC units are reverse polarity protected

AAAAAAAAAA Surface mt. with one #10 (M5 x 0.8) screw

2x2x1.21in. (50.8 x 50.8 x 30.7 mm)
0.25 in. (6.35 mm) male quick connects

-40° to 60°C / -40° to 85°C
95% relative, non-condensing

i =240z (68g)

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer

KSPU Series

US PATENT

6708135

OFF == ON

ADD FOR
TIME DELAY

The KSPU Series is a factory programmed module
available in any 1 of 14 standard functions. The
KSPU offers a single adjustable timer or counter
function. Switch adjustment allows accurate
selection of the time delay or number of counts
the first time and every time. The 1A steady,
10A inrush rated solid-state output provides 100
million operations, typical. Its microcontroller
timing circuit provides excellent repeat accuracy
and stability. Encapsulation protects against
shock, vibration, and humidity. The KSPU Series
is a cost effective approach for OEM applications
that require small size, solid state reliability, and
accurate switch adjustment.

See Appendix B, page 165, Figure 1 for dimensional

drawing.
Connection: Switch Adjustment:
+ — (Positive Switching) | Adjustment Switch Operation |
o (Negative Switching) TIME DELAY COUNTER
v | 0.1...102.3 1...1023 1...165 1...68
OFF »ON OFF »ON OFF »ON OFF »ON
: -
= L= = - ;
3 2L}t -
m 8
=16
® 6 -32
- M+
ARRAEHREAR] =1
- 2
e UTL -1
1 57 counts 44 s Delay
2 counts to Start
! ! * for selecting time in minutes or seconds
V = Voltage
S1 = Initiate Switch
L =Load
UTL = Untimed Load
Order Table:
KSPU X X X
Input Time Delay/Counts Function
—A - 24 to 240VAC —1-0.1-102.3s Specify function
—P-12 to 120VDC —2-1-1023s
positive switching —3-0.1-102.3m Functions:
—N -12 to 120VDC —4-1-1023m M, B, RE, RD, S, SD, I,
negative switching —5-0.1-102.3h TS, US, UB, AM, PSD
1-12VDC —6-1-1023h cca
positive switching —7-1-165 counts (straight) w/ pulsed output ’
—4 - 120VAC —8-1-1023 counts (binary) w/ pulsed output
'—9 -1 -7 counts to start 1 - 63s or m interval time

—9-120/240VAC

Features:

* Choose 1 of 14 standard functions

* Special time ranges & functions
available

* Factory programmed

* Microcontroller circuitry, +0.1%
repeat accuracy

* 1A steady, solid-state output,
10A inrush

 Accurate switch adjustment

* 12 to 240V in 3 options

* Delays from 0.1s - 1023h

* Counts 1 to 1023

Approvals: (E -\ @

Auxiliary Products:

¢ Female quick connect:
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)

* Quick connect to screw adaptor:
P/N: P1015-18

e DIN rail: P/N: C103PM (Al)

¢ DIN rail adaptor: P/N: P1023-20

Available Models:

KSPU1IM

KSPUA2I

KSPUASC

If desired part number is not listed, please

call us to see if it is technically possible
to build

For a complete list of functions with descriptions and diagrams,
see Appendix A - Timer Functions, pages 156-164.

Specifications

Time Delay
Type
Range ..............cooiiiiiiit

Repeat Accuracy ...................
Setting Accuracy
Reset Time
Initiate Time .......................
Time Delay vs Temp. & Voltage ... ...
Count Range
CountRate ........................
Input
Voltage
Tolerance..........................
AC Line Frequency / DC Ripple
Power Consumption
Output

Type
Rating
Voltage Drop

OFF State Leakage Current

Microcontroller circuitry Counter Output ..............
.0.1-102.3s, m or h in 0.1s, m or h increments

1-1023s, m or h in 1s, m or h increments Protection

1-63s or m in 1s or m increments Circuitry ....................
+0.1% or 20ms, whichever is greater Dielectric Breakdown............
<+1% or 20ms, whichever is greater Insulation Resistance. .........
<150ms Polarity

<20ms Mechanical

<+2% Mounting ...................
1-1023 in 3 ranges Dimensions

Termination
Environmental

<25 counts per second

12 to 120VDC; 24 to 240VAC
<+15%

50/60 Hz / <10%
AC<2VA; DC<1W

Humidity. ...................
Weight......................

Solid-state output
1A steady, 10A inrush for 16ms
AC =25V@1A; DC =1V@1A

Operating / Storage Temperature. . . ..

co....=240z(68g)

AC =5mA @ 240VAC; DC =1mA
Output pulse width: 300ms +20%
Time Delay/Counts Variable 7 & 8

Encapsulated

>100 MQ
DC units are reverse polarity protected

Surface mt. with one #10 (M5 x 0.8) screw
2x2x1.211n. (50.8 x 50.8 x 30.7 mm)
0.25 in. (6.35 mm) male quick connects

-40° to 60°C / -40° to 85°C
95% relative, non-condensing

11



NHDPD Series

The NHPD Series is a factory programmed module Features:
available in any 1 of 12 standard dual functions.
The time delays can be factory fixed, externally or « High load currents up to 20A, 200A inrush

onboard adjustable, or a combination of fixed and
adjustable. The NHPD includes a high current
solid-state output. It can switch motors, lamps
and heaters directly without the addition of a

* Factory programmed

* Choose 1 of 12 standard dual functions

* Special time ranges & functions available
* Microcontroller circuitry, £0.5% repeat

US PATENT

6708135 contactor. It can switch up to 20A with up to 100 accuracy
million operations typical. Its microcontroller * Fixed, external, or onboard adjustment
N timing circuit provides excellent repeat accuracy e 24 to 240VAC
B o0 mo_; “m and stability. Encapsulation protects against * Delays from 0.1s - 1000h in 9 ranges
2100 10 i i idi i
shock, vibration, and humidity. The NHPD Series Approvals: (E 2 @
is a cost effective approach for OEM applications

that require small size and long life.

Auxiliary Products:
See Appendix B, page 165, Figure 4 for dimensional

drawing.

External adjust potentiometer:
P/N: P1004-95

Connection: P/N: P1004-95-X
Versa-knob: P/N: P0700-7

L1 N/L2 .
Vv ¢ Female quick connect:
P/N: P1015-13 (AWG 10/12)
== P/N: P1015-64 (AWG 14/16)
3-|- 2t -1 * Quick connect to screw adaptor:
P/N: P1015-18
®
®. .9 °
|71 T2 Available Models:
e UTL There are no part numbers currently active. Please
St ﬁé. I% call Technical Support with your requirements.
' I s | '
' Rl M M Rr2 '

Terminal Location for
External Adjustment

V = Voltage

L=Load

S1 = Initiate Switch

UTL = Untimed Load

T1 & R;1 = First Adjustment
T2 & R 2 = Second Adjustment

Order Table:
NHPD X X X X X X X
Output Rating Enput Voltage |First Adjustment |First Time Delay* |Second Adjustment |Second Time Delay* [~Function
A-6A A-24t0240VAC | (T1orR 1) —1-0.1-10s (T2 or R;2) —1-0.1-10s SPeCIfY
B-10A 1 - Fixed T —2-1-100s 1 - Fixed —2-1-100s function
C-20A 2 - Onboard adjust _2 - 301' 110(?05 2 - Onboard adjust _2 - 301' 110(?05 Functions:
3 - External adjust [ %-U.l-1Um 3 - External adjust —2-0.1-1Um '
! —5-1-100m ) —5-1-100m MB, MRE, MI,
—6-10 - 1000m —6-10 - 1000m MS, IRE, BRE,
—7-0.1-10h —7-0.1-10h SRE, RXE,
—8-1-100h —8-1-100h RXD, IV,
—9-10 - 1000h —9 -10 - 1000h AM]I, SL

*If fixed delay is selected, insert delay (0.1-999)  For a complete list of functions with descriptions and diagrams,
followed by (S) secs., or (M) mins., or (H) hrs. see Appendix A - Timer Functions, pages 156-164.

Specifications

Time Delay Voltage Drop....................... =25V @rated current
Type ..o Microcontroller circuitry OFF State Leakage Current .......... =5mA @ 230VAC
Range...........coooiiiiiiiiiiiiiii 0.1s - 1000h in 9 adjustable ranges or fixed (to 999)  Protection
Repeat Accuracy ......................... +0.5% or 20ms, whichever is greater Circuitry ... Encapsulated
Tolerance (Factory Calibration)............. <#2% Dielectric Breakdown . .............. 22000V RMS terminals to mounting surface
Reset Time...................ooiio.. <150ms Insulation Resistance. ............... 21700 MQ
Initiate Time ............................. < 20ms; < 1500 operations per minute Mechanical
Time Delay vs Temp. & Voltage............. <+2% Mounting ** ......... ... Surface mt with one #10 (M5 x 0.8)
Input screw
Voltage...........cooiiiii i 24 to 240VAC Dimensions. .............. ... ... 2x2x1.511n. (50.8 x 50.8 x 38.4 mm)
Tolerance.............ooovviiiiiiiin... <#15% Termination........................ 0.25 in. (6.35 mm) male quick connects
ACLine Frequency ....................... 50/60Hz Environmental
Output Operating / Storage Temperature. . . .. -40° to 60°C / -40° to 85°C
Type ..o Solid state Humidity.......................... 95% relative, non-condensing
Rating Output Steady State Inrush** Weight............................=390z (111 g)
A 6A 60A
B 10A 100A **Must be bolted to a metal surface using the included heat sink compound. The
C 20A 200A maximum mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.
Minimum Load Current................... 100mA

12
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Connection:
L1 N/L2
\Y

7 [
g T uTLH

Terminal Location for
External Adjustment
V = Voltage
S1 = Initiate Switch
UTL = Untimed Load

L=Load
Order Table:
NHPS X X
Output Rating  |Input
A-6A A - 24 to 240VAC
B-10A
C-20A

The NHPS Series is a factory programmed module
available in any 1 of 13 standard functions. The
NHPS offers a single, fixed, onboard adjustment
or an externally adjustable time delay. The NHPS
includes a high current solid-state output. It can
switch motors, lamps and heaters directly without
the addition of a contactor. It can switch up to
20A with up to 100 million operations typical. Its
microcontroller timing circuit provides excellent
repeat accuracy and stability. Encapsulation
protects against shock, vibration, and humidity.
The NHPS Series is a cost effective approach for
OEM applications that require small size and solid
state reliability.

See Appendix B, page 165, Figure 4 for dimensional
drawing.

NHDPS Series

Features:

* High load currents up to 20A, 200A inrush

e Factory programmed

* Choose 1 of 13 standard functions

* Special time ranges & functions available

* Microcontroller circuitry, +0.5% repeat
accuracy

¢ Fixed, external, or onboard adjustment

¢ 24 to 240VAC

¢ Delays from 0.1s - 1000h in 9 ranges

Approvals: CE -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Versa-knob: P/N: P0700-7
Female quick connect:

P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Available Models:

There are no part numbers currently active. Please
call Technical Support with your requirements.

X X
Adjustment Time Delay* Function

1 - Fixed —1-0.1-10s Specify function

2 - Onboard adjust —2-1-100s

3 - External adjust {3 -10 - 1000s Functions:
—4-0.1-10m M, B, RE, RD, S,
—5-1-100m SD, I, TS, US, UB,
—6 - 10 - 1000m AM, FT, PSD
—7-0.1-10h
l 8-1-100h For a complete list of functions with descriptions and diagrams,
l9_10-1000h see Appendix A - Timer Functions, pages 156-164.

*If fixed delay is selected, insert delay (0.1-1000)
followed by (S) secs., or (M) mins., or (H) hrs.

Specifications

Time Delay Protection
Type. ..o Microcontroller circuitry Circuitry .......................... Encapsulated
Range..............oooiiiiiii., 0.1s - 1000h in 9 adjustable ranges or fixed Dielectric Breakdown .................. >2000 V RMS terminals to mounting surface
Repeat Accuracy ................... +0.5% or 20ms, whichever is greater Insulation Resistance................ 2100 MQ
Tolerance (Factory Calibration). . ..... <+2% Mechanical
Reset Time. ...............ooouinn. <150ms Mounting ** ........ ... ... Surface mt. with one #10 (M5 x 0.8) screw
Initiate Time .. ..................... < 20ms; <1500 operations per minute Dimensions........................ 2x2x1.51in. (50.8 x 50.8 x 38.4 mm)
Time Delay vs Temp. & Voltage. . ... .. <+2% Termination. ....................... 0.25 in. (6.35 mm) male quick connects
Input Environmental
Voltage............................ 24 to 240VAC Operating / Storage Temperature. . . .. -40° to 60°C / -40° to 85°C
Tolerance.......................... <+15% Humidity.......................... 95% relative, non-condensing
AC Line Frequency ................. 50/60Hz Weight............................=390z (111 g)
Output
Type. ..o Solid state **Must be bolted to a metal surface using the included heat sink compound. The
Rating Output Steady State Inrush** maximum mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.
A 6A 60A
B 10A 100A
C 20A 200A
Minimum Load Current............. 100mA
Voltage Drop....................... =25V @rated current
OFF State Leakage Current .......... =5mA @ 230VAC

For information, call 800-221-0487 [ Switches Unlimited [0 Fax 718-672-6370 1 www.switchesunlimited.com
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NHDPPU Series

US PATENT
6708135

ADD FOR
TIME DELAY

Connection:
L1 NL2
Vv
|
y
o e e
3 2L}t
® 6
MY )
"o UTL
S1
V = Voltage
L= Load
UTL = Untimed Load
S1 = Initiate Switch
Order Table:
NHPU X X
Output Rating | Input Voltage
A-6A —A-24 to 240VAC
B -10A
C-20A

The NHPU Series is a factory programmed module
available in any 1 of 14 standard functions. The
NHPU offers a single adjustable timer or counter
function. Switch adjustment allows accurate
selection of the time delay or number of counts,
the first time and every time. The NHPU includes
a high current solid-state output. It can switch
motors, lamps and heaters directly without the
addition of a contactor. It can switch up to 20A
with up to 100 million operations, typical. Its
microcontroller timing circuit provides excellent
repeat accuracy and stability. Encapsulation
protects against shock, vibration, and humidity.
The NHPU Series is a cost effective approach for
OEM applications that require small size, solid
state reliability, and accurate switch adjustment.

See Appendix B, page 165, Figure 4 for dimensional
drawing.

Switch Adjustment:
| Adjustment Switch Operation |
TIME DELAY COUNTER
0.1...102.3 1...1023 1...165 1...63
OFF »ON OFF »ON OFF »ON OFF »ON
= Q. - - ]
= 0. - - 2
= Q. - - 4
= 0. - L :]
- 1. - =16
- G, - L_VES
=12.8 =128 -1
m25.6 =256 -2
=51.2 =512 -4
6.3 57 counts 44 s Delay
2 counts to Start
X X
Time Delay/Counts
—1-0.1-102.3s
—2-1-1023s
—3-0.1-102.3m
—4-1-1023m
—5-0.1-1023h
—6-1-1023h
—7-1-165 counts (straight) w/ pulsed output
—8 -1-1023 counts (binary) w/ pulsed output

—9 -1 -7 counts to start 1 - 63s or m interval time

Features:

* High load currents up to 20A, 200A inrush

* Factory programmed

* Choose 1 of 14 standard functions

* Special time ranges & functions available

* Microcontroller circuitry, £0.1% repeat
accuracy

* Accurate switch adjustment

* 24 to 240VAC

* Delays from 0.1s - 1023h

* Counts to 1023

Approvals: CEN @

Auxiliary Products:

* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)

* Quick connect to screw adaptor:
P/N: P1015-18

Available Models:

There are no part numbers currently active. Please
call Technical Support with your requirements.

 Function
Specify function

Functions:

M, B, RE, RD, S, SD,
I, TS, US, UB, AM,
PSD, C, CI

For a complete list of functions with descriptions and diagrams,
see Appendix A - Timer Functions, pages 156-164.

Specifications

Time Delay Minimum Load Current................. 100mA
Type ..o Microcontroller circuitry Voltage Drop. ....................... =25V@1A
Range ..........ooooiiiiiiiiiiiiin, 0.1-102.3s, m or h in 0.1s, m or h increments OFF State Leakage Current .............. =5mA @ 230VAC
1-1023s, m or h in 1s, m or h increments Counter Output
1-63s or min 1s or m increments Time Delay/CountsVariable 7 & 8) . . . .. Pulse width: 300ms +20%
Repeat Accuracy ....................... +0.1% or 20ms, whichever is greater Protection
Setting Accuracy ...................... <+1% or 20ms, whichever is greater Circuitry .............. .. ... Encapsulated
ResetTime ............................ <150ms Dielectric Breakdown ..................... > 2000V RMS terminals to mounting surface
Initiate Time .. ......................... < 20ms Insulation Resistance.................... =100 MQ
Time Delay vs Temp. & Voltage. .......... <+2% Mechanical
CountRange........................... 1-1023 in 3 ranges Mounting ™. ... Surface mt. with one #10 (M5 x 0.8) screw
CountRate ............................ < 25 counts per second Dimensions. ...................... ... 2 x2x1.51 in. (50.8 x 50.8 x 38.4 mm)
Input Termination. ........................... 0.25 in. (6.35 mm) male quick connects
Voltage...................iil 24 to 240VAC Environmental
Tolerance...............ooviiiiainn. <+15% Operating / Storage Temperature. .. ...... -40° to 60°C / -40° to 85°C
AC Line Frequency ..................... 50/60Hz Humidity.............................. 95% relative, non-condensing
Output Weight................................=390z(lll g)
Type ..o Solid state
Rating Output Steady State Inrush** **Must be bolted to a metal surface using the included heat sink compound. The
A 6A 60A maximum mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.
B 10A 100A
C 20A 200A
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Series Included

Relay Output

ASQU. . 18
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DSQU. . 19
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TRDU Series

RATING: 10 A RES. AT 240 VAC
TIME DELAY RELAY

TRDU

[XXXX]

TIME DELAY RELAY

8-pin DPDT

8-pin SPDT

11-pin DPDT

V = Voltage
S1 = Initiate Switch

Order Table:
TRDU X
Input Voltage
—12D - 12VDC

—24A - 24VAC/DC
—120A - 120VAC
—230A - 230VAC

The TRDU Series is a versatile universal time delay
relay with 21 selectable single and dual functions.
The dual functions replace up to three timers
required to accomplish the same function. Both the
function and the timing range are selectable with
switches located on the face of the unit. Two LED’s
indicate input voltage and output status. This
device offers full 10A isolated relay output contacts
in either SPDT or DPDT. The TRDU replaces
hundreds of part numbers, thereby, reducing your
stock inventory requirements.

21 Functions:

Five switches are provided to set one of 10 single or
11 dual modes of operation.
Single Functions-

* Delay-on-Make
Delay-on-Break
Recycle (ON time first, equal recycle delays)
Single Shot
Interval
Trailing Edge Single Shot
Inverted Single Shot
Inverted Delay-on-Break
Accumulative Delay-on-Make
Retriggerable Single Shot (motion detector)
Dual Functions -
Delay-on-Make/Delay-on-Break
Delay-on-Make/Recycle

(ON time first, equal recycle delays)
Delay-on-Make/ Interval
Delay-on-Make/Single Shot
Interval/Recycle

(ON time first, equal recycle delays)
Delay-on-Break/Recycle

(ON time first, equal recycle delays)
Single Shot/Recycle

(ON time first, equal recycle delays)
Recycle - both times adjust. (ON time first)
Recycle - both times adjust. (OFF time first)
Interval/Delay-on-Make
Accumulative Delay-on-Make/ Interval

*

*

*

*

*

*

*

*

For more information see:
Appendix A, page 163-164 for function diagrams.
Appendix B, page 165, Figure 5 for dimensional drawing.

Base Connection
1 - 8-pin DPDT*
2 - 8-pin SPDT
3 - 11-pin DPDT

*Limited to 9 operating functions in 8-pin DPDT units

Specifications

Time Delay

Type. ..o Microcontroller Type.................
Single Functions: 0.1s - 1,705h in 8 ranges Form.............
Dual Functions: 0.1s - 3,100m each in 8 ranges ~ Rating

Range: Switch Selectable**

Adjustments . ............... o Multiplier: 3 position DIP switches select

0.1,1,10, or 100 in s or m Life.....................
Setting Accuracy .............. .. ... +1% or 50ms, whichever is greater Protection
Repeat Accuracy ...................... +0.1% or 20ms, whichever is greater Isolation Voltage. . ........

Timing Functions

Five switches are provided to set one of

Output

Insulation Resistance.

Features:

* Microcontroller £0.1% repeat accuracy

* Multifunction - 21 timing functions

* Multirange - 0.1s - 1,705h in 8 ranges

* Switch selectable modes, time delay,
& ranges

* AC & DC input voltages are available

e Isolated, 10A, SPDT or DPDT output
contacts

Approvals: CE -\ @

Auxiliary Products:

Panel mount kit: P/N: BZ1
Hold-down clips (sold in pairs):
P/N: PSC8 (NDS-8)

P/N: PSC11 (NDS-11)

11-pin socket: P/N: NDS-11
Octal 8-pin socket: P/N: NDS-8
DIN rail:

P/N: C103PM (Al)

Available Models:

TRDU120A1 TRDU230A2
TRDU120A2 TRDU24A1
TRDU120A3 TRDU24A2
TRDU12D1 TRDU24A3
TRDU12D3

If desired part number is not listed, please call
us to see if it is technically possible to build.

MULTIVODE TIME DELAY —» ON
<4 w —
£ 2 —
§ 2 —
s B —
s £ —
s 8 =
2 w —
2 & —
g 3 —
& 8 —
w
w
w
<
3
3
[ e z
N POWER w
&
? =
=
_______ ouTPUT
x100 RELAY

............. Electromechanical relay

SPDT or DPDT
10A resistive @ 120/240VAC & 28 VDC;
1/3 hp @ 120/240VAC

............. Mechanical - 1 x 107; Electrical - 1 x 10°

............. 21500V RMS input to output

>100 MQ

twenty-one single or dual functions Polarity ............ ... ... ... DC units are reverse polarity protected

Reset Time............................ <50ms Mechanical
Initiate Time 120VAC: 75ms Mounting ........ Plug-in socket
Time Delay vs Temp. & Voltage. ......... +1% Dimensions 3.1x2.39x1.78in. (78.7 x 60.7 x 45.2 mm)
Indication Termination Octal 8-pin plug-in or magnal 11-pin plug-in
Two LEDs indicate. . ................... 1) Input voltage applied 2) Output relay status ~ Environmental
Input Operating / Storage Temperature. . ... ... -20° to 65°C / -40° to 85°C
Voltage...................ooill 12VDC, 24VAC/DC, 120VAC, or 230VAC Weight............................... =580z (164 g)
Tolerance 12VDC & 24VAC/DC........ -15% - 20%

120 & 230VAC........ -20% -10% **For CE approved applications, power must be removed from the unit when a switch
AC Line Frequency .................... 50/60Hz position is changed.
Power Consumption................... 24 to 230V < 3W; 12VDC < 2W
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Time Delay Relay

Connection:

8-pin DPDT

Delay-on-Make
Interval
Recycling

8-pin SPDT

Delay-on-Make

Interval

Single Shot

Recycling (ON Time First,
Equal Recycle Delays)

Delay-on-Break

Retriggerable Single Shot

11-pin DPDT

The TRU Series is a multifunction, knob adjustable,
Universal Time Delay Relay. It includes six of the
most popular timing functions selected by a slide
switch. The time delay is knob adjustable and the
time delay range is switch selectable. The repeat
accuracy is ¥ 0.1%. Both function and time range
can be selected on the top face of the unit. In
addition to multifunctioning and multiple time
ranges, the TRU Series features universal input
voltage; 19 to 264VAC and 19 to 30VDC and full
10A output relay. The TRU Series can directly
replace up to 1000 competitive time delay relay
models.

Operation

Assix position slide switch selects delay-on-make, interval,
single shot, recycling (ON time first, Equal Recycle
Delays), delay-on-break, and retriggerable single shot.
8-pin DPDT base wiring is limited to delay-on-make,
interval, and recycling functions. All six functions are
available in the 8-pin SPDT and 11-pin DPDT versions.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 6 for dimensional drawing.

UNIVERSAL TIME DELAY RELAY

\ |, RECYCLE

N _ INTERVAL
DELAY

— — ON MAKE

7 N
1 100

TIME ADJUSTMENT

SEC MIN

/1
seLEcT| ——| 01
ONE | =1 |x1
RANGE | e—— | x10

DELAY
ON BREAK

TRU Series

Features:

* Microcontroller £0.1% repeat accuracy

* Six timing functions are switch selectable

* 0.1s - 1000m in six ranges

* Knob adjustable time delay

* Universal input voltage 19 to 264VAC & 19
to 30VDC

* 10A, SPDT or DPDT output contacts

Approvals: CE -\ @

Auxiliary Products:

¢ Panel mount kit: P/N: BZ1

* Hold-down clips (sold in pairs):
P/N: PSC8 (NDS-8)
P/N: PSC11 (NDS-11)

* 11-pin socket: P/N: NDS-11

* Octal 8-pin socket: P/N: NDS-8

Available Models:
TRU1
TRU2
TRU3

S. SHOT-
INPUT OUTPUT gEST}_Té(-?-'
%~ S1 = Initiate Switch
Order Table:
Input Voltage Base Wiring Functions  Part Number
19 to 264VAC; 19 to 30VDC 8-pin DPDT 3 TRU1
19 to 264VAC; 19 to 30VDC  8-pin SPDT 6 TRU2
19 to 264VAC; 19 to 30VDC  11-pin DPDT 6 TRU3
Specifications
Time Delay Rating ...........oooiiiiiiiiiian 10A resistive @ 120/240VAC & 28VDC;
Type ..o Digital integrated circuitry 1/3 hp @ 120/240VAC
Range: Switch Selectable*.............. 0.1s - 1000m in 6 ranges - 0.1 - 10, 1 - 100 or Life.........o o o Mechanical - 1 x 107; Electrical - 1 x 10°
10 -1000s; 0.1 - 10,1 - 100 or 10 - 1000m Protection
Adjustments ............ ... Multiplier: 4 position DIP switch selects Transient ................. .. ... 38 joules
x0.1, x1, x10, and s or m Isolation Voltage. ..................... 21500V RMS input to output
Time Setting: Onboard knob adjustment with Polarity ........... ... ... .ol DC units are reversed polarity protected
1 - 100 reference dial Mechanical
Two LEDs indicate. . .................. 1) Input voltage applied 2) Output relay status Mounting ................... Plug-in socket
Repeat Accuracy ..................... +0.1% or £20ms, whichever is greater Dimensions. ......................... 3.44 x2.39 x1.78 in. (87.3 x 60.7 x 45.2 mm)
Reset Time....................ooou. <300ms Termination. ......................... Octal 8-pin plug-in or magnal 11-pin plug-in
Time Delay vs Temp. & Voltage......... +2% Environmental
Input Operating / Storage Temperature. .. . ... -20° to 65°C / -30° to 85°C
Voltage - Universal Input Range . ....... 19 to 264VAC and 19 to 30VDC Weight ... . =60z (170 g)
AC Line Frequency ................... 50/60Hz
Output * For CE approved applications, power must be removed when a switch position
Type ... Electromechanical relay is changed.
Form....... ... ... ... ... ... SPDT & DPDT, isolated
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Timer

ASQU / ASTU Series

Connection:
+ -
L1 N/L2
— @ V

o—

]
18 A1 A2 B1

Delay-on-Make & Recycling

L1 N/L2

18 A1 A2 B1

Single Shot, Interval & Delay-on-Break

V = Voltage
L="Load

The ASQU/ASTU Series of 17.5 mm, knob
adjustable, universal solid-state timers offer
multiple functions, voltages, and time delay
ranges. Choose one of 5 functions and 4 time delay
ranges via 4 selection switches located on face of
the unit. Adjustment through the time range is
accomplished by an onboard knob.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 7 for dimensional drawing.

Adjustment:
R M S
pom | A
B 4s |CEJE
0.1-10s | Xls
DEJF
SS a— CCHE
B .
| B 1-100s | X10s |5y F
ACT
R B 10-1000s | x100s | 5
A ) CLCEE
DOB Ay 1-100m | X10m | 5 = ¢
DOM = Delay-on-Make R =Range
SS = Single Shot/ Interval M = Multiplier
R = Recycling S = Setting

DOB = Delay-on-Break

J= Wire Required for Interval Operation

S1= Initiate Switch
UTL = Optional Untimed Load

Order Table:

ASQU - Quick Connects
ASTU - Terminal Blocks

X

Input Voltage
A - Universal AC Voltage

X
Base Adaptors

3 - Both - Surface & DIN rail adaptors with

Features:

* 17.5 mm package for high rail density

* Microprocessor controlled with +1%
repeat accuracy

* Multimode: 5 selectable functions

* Multirange: knob adjustable from
0.1s - 100m

* Multivoltage: 24 to 240VAC or 9 to
110VDC

¢ 0.7A steady, 10A inrush rated solid-
state output

Approvals: CE -\ @

Auxiliary Products:

¢ Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)
Available Models:

ASQUA3
ASQUD3
ASTUA3
ASTUD3

Specifications

Time Delay
Type. ..o

Adjustment............. ... ...
Range*
Repeat Accuracy ................
Tolerance (Factory Calibration). . ..
ResetTime......................
Initiate Time
Time Delay vs Temp. & Voltage. . . .
Input

Voltage.........................

AC Line Frequency / DC Ripple. . .
Output

Rating .................
Voltage Drop

(24 to 240VACQ) quick mount fasteners
D - Universal DC Voltage
(9 to 110VDC)
Protection
Microcontroller based with ceramic resonator Surge ...l

0.1-10s,1-100s, 10 - 1000s, 1 -100m Polarity ...................
+1% or £50ms, whichever is greater Mechanical
+2% or £50ms, whichever is greater Mounting .................
< 300ms DIN Rail ...
Single Shot & Delay-on-Break: <32ms Surface ...............
+2%, or £50ms, whichever is greater Termination

ASQU ...l
AC: 24 to 240VAC; -20% - 10% ASTU.......oovvint.

DC: 9 to 110VDGC; -0% - 20% @ -25°C
9.4 to 110VDC; -0% - 20% @ -40°C Environmental

50/60Hz / <10%
Solid state

0.7A steady state, 10A inrush
AC=25V@0.7A; DC=15V @0.7A

and watchdog circuitry
Knob with dial; 2 switches select 1 of 4 multipliers

Circuitry

Humidity. .................
Weight ....................

position is changed.

18

Dielectric Breakdown . .. ....

44444 IEEE C62.41-1991 Level A

Encapsulated

..... 22000V RMS terminals to mounting surface
..... DC units are reverse polarity protected

..... Two base adaptors are available
..... Snap on to 32 mm DIN 1 & 35 mm DIN 3 rail
..... Two #6 (M3.5 x 0.6) screws or quick mount fasteners

..... 0.25 in. (6.35 mm) male quick connect terminals
..... 0.197 in. (5 mm) push-on terminal blocks for up to

#14 AWG (2.5 mm?) wire

Operating / Storage Temperature. . -40° to 60°C / -40° to 85°C
..... 95% relative, non-condensing
..... =40z (113 g)

*For CE approved applications, power must be removed from the unit when a switch

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer

DSQU / DSTU Series

The DSQU/DSTU Series of 17.5 mm, switch
adjustable, universal solid-state timers offer
multiple functions, voltages, and time delay
ranges. Choose one of 5 functions and 4 time delay
ranges via 4 selection switches located on face of
the unit. Six switches adjust the time delay through
the selected range.

Features:

* 17.5 mm package for high rail density

* Microprocessor controlled with +0.1%
timing accuracy

* Multimode: 5 selectable functions

* Multirange: switch adjust from 0.1s - 63m

and diagr

EHEX0S
16 18 A2

ams.

For more information see:
Appendix A, pages 156-164 for function descriptions

Appendix B, page 165, Figure 7 for dimensional drawing.

* Multivoltage: 24 to 240VAC or 9 to 110VDC
¢ 0.7A steady, 10A inrush rated solid-state
output

Approvals: CG -\ @
Auxiliary Products:

* Female quick connect:
P/N: P1015-13 (AWG 10/12)

Connection: . P/N: P1015-64 (AWG 14/16)
L+1 i Adjustment: P/N: P1015-14 (AWG 18/22)
————@
v A R M S |
DOM B .
L 0.1-6.3s [X0.1s SC'] 'E 0.1s Available Models:
o———
ss | ACE = DSQUA3
=] 163s | x1s |STIE ] 45 DSQUD3
AT DIJF DSTUA3
1 R | B 10-630s | x10s | CEFE | 4og PSTUDS
DOIOF
18 A1 A2 B1 AL g
DOB 1-63m | X1m 1m
Delay-on-Make & Recycling BCm DCTF
Ij NTLZ DOM = Delay-on-Make R= Range. '
SS = Single Shot/Interval M = Multiplier
R = Recycling S = Setting
_________________ DOB = Delay-on-Break 1 = Increments of time
+ ON
M1
|2
m—1|4
18 A1 A2 B1 L8
|16
Single Shot, Interval & Delay-on-Break m—1|32
V = Voltage
L=Load Add switches

J= Wire Required for Interval Operation

S1= Initiate Switch (for Single Shot or
Delay-on-Break)

UTL = Optional Untimed Load

Order Table:

in ON position
TD = 2+8+16=26

DSQU - Quick Connects X X
DSTU - Terminal Blocks Input Voltage Base Adaptors
A - Universal AC Voltage 3 - Both - Surface & DIN rail adaptors with
(24 to 240VAC) quick mount fasteners
D - Universal DC Voltage
(9 to 110VDC)

Specifications

Time Delay Rating ....................... ... 0.7A steady state, 10A inrush
Type ... Microcontroller based with ceramic resonator Voltage Drop. .................... AC=25V@0.7A; DC=15V@0.7A

and watchdog circuitry Protection
Adjustment. ... 6 switches adjust the time delay; SUIE ..ot IEEE C62.41-1991 Level A

2 switches select 1 of 4 multipliers Circuitry ........................ Encapsulated
Range*.......................... x0.1s = 0.1 - 6.3s in 0.1s increments Dielectric Breakdown ............. 22000V RMS terminals to mounting surface

x1s = 1-63s in 1s increments Polarity ......................... DC units are reverse polarity protected

x10s =10 - 630s in 10s increments Mechanical

xIm =1 - 63m in 1m increments Mounting ...................... Two base adaptors are available
Repeat Accuracy ................. +0.1% or £20ms, whichever is greater DIN Rail . Snap on to 32 mm DIN 1 & 35 mm DIN 3 rail
Setting Accuracy ................. 2% or £50ms, whichever is greater Surface Two #6 (M3.5 x 0.6) screws or quick mount fasteners
Reset Time....................... <300ms Termination
Initiate Time .. ................... Single Shot & Delay-on-Break: <32ms DSQU ...l 0.25 in. (6.35 mm) male quick connect terminals
Time Delay vs Temp. & Voltage. . . .. 2% or £50ms, whichever is greater DSTU ... 0.197 in. (5 mm) push-on terminal blocks for up to
Input #14 AWG (2.5 mm?) wire
Voltage.......................... AC: 24 to 240VAGC; -20% - 10% Environmental

DC: 9 to 110VDC; -0% - 20% @ -25°C Operating / Storage Temperature. .. -40° to 60°C / -40° to 85°C

9.4 to 110VDG; -0% - 20% @ -40°C Humidity. ....................... 95% relative, non-condensing

AC Line Frequency / DC Ripple. ... 50/60Hz / <10% Weight.......................... =420z (119g)

Output
Type. ..o Solid state
Form............................ NO

*For CE approved applications, power must be removed from the unit when a switch
position is changed.
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Series Included

Single Function

Delay-on-Make (ON Delay)......................... 21
Series: TDM, TDMH, TDML, TRM, PRLM, HRDM,
ERDM, ORM, KRDM, KSDU, TDU, TMV8000, TSU2000,
TSD1, THDM, THD1, KSD1, TS1, TH1, MSM

Delay-on-Make, Normally Closed ................... 37
Series: TSD4, THD4, KSD4, TS4
Delay-on-Break (OFF Delay) ........................ 41

Series: TDB, TDBH, TDBL, TRB, PRLB, HRDB, ORB,
KRDB, TDUB, TSDB, THDB, KSDB, TSD7, THD?, TSB
Single Shot (Pulse Former).......................... 54
Series: TDS, TDSH, TDSL, TRS, PRLS, HRDS, ERD],
ORS, KRDS, TDUS, TSDS, THDS, KSDS, TSS, THC,
THS

Single Shot, Retriggerable (Watchdog, Zero Speed). . . .. 67
Series: HRD9, KRD9

Interval (Impulse ON). ......... ... ... 69
Series: TDI, TDIH, TDIL, HRDI, KRDI, TDUI, TSD2,
THD2, TSD6, KSD2, TS2, TS6, TH2

Recycling. ....... ... i 79
Series: TDR, HRDR, HRD3, ERD3, KRDR, KRD3, RS,
ESDR, TSDR, KSDR, THD3, TSD3, KSD3

Percentage.............. .. ... il 92
Series: PTHF

Sequencer
SQ3&SQ4. .. 93

Dual Function

Delay-on-Make/Delay-on-Break. .................... 94
Series: TDMB - Plug-In

Delay-on-Make/Interval ........................... 95
Series: ESD5

Solid-State Output

TAC1 - Anti Short Cycle, Random Start............... 96
T2D - Anti Short Cycle, Random Start ................ 97
TAC4 -BypassTiming. . ............. ... ... ... ... 98
TA-AntiShortCycle............ ... . ... . ... .. 99
TL-AntiShortCycle........... .. ... ... ... 100
CT-FanDelay.............o ... 101

Vending Timers
HRV -Relay Output ............ ... ... . ... 102



Timer - Delaz-on—Make TDM ‘ TDMH ‘ TDML Series

TIME DELAY RELAY

Connection:

o—
N/L2

Relay contacts are isolated.

Order Table:
TDM -1 -1023s in 1s increments

TDMH - 10 - 10,230s in 10s increments
TDML - 0.1 -102.3s in 0.1s increments

Specifications

AAAAAAAAAA 10A resistive @ 120/240VAC & 28VDC;

Time Delay

Repeat Accuracy ..................
Setting Accuracy ..................
Reset Time........................
Recycle Time......................

Time Delay vs Temp. & Voltage. . . ...
Indicator ...................... ...

Input

Voltage.............oooiiai.n..

Tolerance 12VDC & 24VDC/AC

110VAC/DC to 230VAC. .
AC Line Frequency ................
Power Consumption...............

Output

RATING: 10 A RES. AT 240 VAC
TIME DELAY RELAY

TDM

www.ssac.com  MADE IN USA

..... +0.1% or 20ms, whichever is greater

..... 12, 24, or 110 VDC; 24, 120, or 230VAC
..... 15% - 20%

..... 20% -10%

..... 50/60 Hz

..... <225W

The TDM Series is a delay-on-make timer that
combines accurate digital circuitry with isolated,
DPDT relay contacts in an industry standard
8-pin plug-in package. DIP switch adjustment
allows precise selection of the time delay over
the full time delay range. The TDM Series is the
product of choice for custom control panel and
OEM designers.

Operation (Delay-on-Make):

Upon application of input voltage, the time delay begins.
The output is de-energized before and during the time
delay. At the end of the time delay, the output relay
energizes and remains energized until input voltage is
removed.

Reset: Removing input voltage resets the time delay
and output.

[XXXX]

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 8 for dimensional drawing.

Digi-Set Binary Switch Operation:

0.1...102.3
OFF »ON

1...1023 10...10,230

OFF »ON

OFF »ON

10m
20m
40m
80m
160m
320m
640m
1280m
2560 =
5120m

3000 S

6.3 S

X

Input Voltage
12D - 12VDC
24A - 24VAC
24D - 24VDC/28VDC
110D - 110VDC
120A - 120VAC
230A - 230VAC

X
EED Indication
L

Rating ......................
..... Digital integrated circuitry
..... 0.1-102.3s in 0.1s increments Life.......oooooiiiiiii
1-1023s in 1s increments Protection
10 - 10,230s in 10s increments Polarity .....................

..... +2% or 50ms, whichever is greater Mechanical
..... <50ms Mounting ...................
..... During Timing - TDMH: < 500ms Dimensions

TDM, TDML: < 300ms

de-energized

position is changed.

..... Electromechanical relay
..... DPDT

Isolation Voltage. .............

Termination. .................
..... 2% Environmental
..... LED glows during timing; relay is Operating / Storage Temperature

Weight......................

Features:

* Switch settable time delay

¢ Three time ranges from 0.1s - 10,230s
+0.1% repeat accuracy

+2% setting accuracy

* 10A, DPDT output contacts

e LED indication

Approvals: CE -\ @ @

8-pin models UL
listed when used in
combination with
P1011-6 socket only.

Auxiliary Products:

¢ Panel mount kit: P/N: BZ1
* 8-pin socket: P/N: NDS-8
e Hold-down clips (sold in pairs):
P/N: PSC8 (NDS-8)
 Octal socket for UL listing: P/N: P1011-6
e DIN rail: P/N: C103PM (Al)

Available Models:

TDM120AL TDMH24DL
TDM12DL TDML110DL
TDM230AL TDML120AL
TDM24AL TDML12DL
TDM24DL TDML230AL
TDMH120AL TDML24DL
TDMH24AL

If desired part number is not listed, please call
us to see if it is technically possible to build.

1/3 hp @ 120/240VAC

.......... Mechanical - 1 x107; Electrical - 1 x 10°

AAAAAAAAAA DC units are reverse polarity protected
.......... 21500V RMS input to output

.......... Plug-in socket

3.2x2.39x1.78 in. (81.3 x 60.7 x 45.2 mm)

.......... Octal 8-pin plug-in

......... -20° to 65°C / -30° to 85°C
AAAAAAAAAA =60z (170 g)

*For CE approved applications, power must be removed from the unit when a switch

For information, call 800-221-0487 [ Switches Unlimited [0 Fax 718-672-6370 [1 www.switchesunlimited.com

tech@switchesunlimited.com [ sales@switchesunlimited.com
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Timer - Delay-on-Make

TRM Series

Time Delay Relay

30
o
S
y 50

10— \

o\ N
st
@ @

®

RATING: 10 A RES. AT 240 VAC
TIME DELAY RELAY

TRM

Www.ssac.com  MADE IN USA

8-pin octal DPDT

8-pin octal SPDT

11-pin DPDT

o—
N/L2

R, is used when external adjustment is ordered.
Relay contacts are isolated.

The TRM Series is a combination of analog
electronic circuitry and electromechanical relay
output. It provides input to output isolation with
a wide variety of input voltages and time ranges.
Standard plug-in base wiring, fast reset, rugged
enclosure, and good repeat accuracy make the
TRM a select choice in any OEM application.

Operation (Delay-on-Make):

Upon application of input voltage, the time delay begins.
The output is de-energized before and during the time
delay. At the end of the time delay, the output relay
energizes and remains energized until input voltage is
removed.

Reset: Removing input voltage resets the time delay
and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 9 for dimensional drawing.

R Selection Chart
Time Delay*
Range Rt
Seconds | Megohm
0.05...1 1.0
0.05...2 2.0
0.05...3 3.0
0.1...5 5.0
0.1...10 3.0
1...30 1.5
1...60 3.0
2...120 2.0
2...180 3.0
7...240 1.5
7...300 2.0
7...360 2.0
7...420 3.0
7...480 3.0
7...600 5.0

* When selecting an external
Rt add at least 15...30% for
tolerance of unit and the R

Order Table:
TRM X X X X
Input Voltage Adjustment and Output Form Time Tolerance |Time Delay*
24A - 24VAC —1 - Fixed, Octal, DPDT X - +20% (seconds)
24D -24VDC/28VDC {5 - Knob Adjust, Octal, DPDT Y - £10% 1 1-005-1
110D - 110VDC —3 - Lock Shaft Adjust, Octal, DPDT Z-+5% -2-0.05-2
120A - 120VAC —5 - Ext. Adjust, 11-pin, DPDT —3-0.05-3
230A - 230VAC without potentiometer —5-0.1-5
—6 - Ext. Adjust, 11-pin, DPDT —10-0.1-10
supplied with potentiometer —30-1-30
—8 - Ext. Adjust, Octal, SPDT, —60-1-60
without potentiometer

—9 - Ext. Adjust, Octal, SPDT,

Features:

¢ 10A, DPDT or SPDT output contacts

* 24 to 230V operation in ranges

* 8-pin or 11-pin plug-in

* Fixed or adjustable delays from 0.05 - 600s
in multiple ranges

* +2% repeat accuracy

Approvals: CE -\ @ @

8-pin models UL listed when
used in combination with P1011-6
socket only.

Auxiliary Products:

Octal socket for UL listing: P/N: P1011-6
Hold-down clips (sold in pairs):
P/N: PSC8 (NDS-8)

P/N: PSC11 (NDS-11)

8-pin socket: P/N: NDS-8
11-pin socket: P/N: NDS-11
Panel mount kit: P/N: BZ1
Versa-knob: P/N: P0700-7
External adjust potentiometer:
P/N: P1004-XX

P/N: P1004-XX-X

External R P/N Selection Table
Value Part Number
1M ohm P1004-16
1.5M ohm P1004-15
2M ohm P1004-14
3M ohm P1004-12
5M ohm P1004-13
1M ohm P1004-16-X
1.5M ohm P1004-15-X
2M ohm P1004-14-X
3M ohm P1004-12-X
5M ohm P1004-13-X
Available Models:
TRM110D1Z30 TRM120A2Y60
TRM120A2X1 TRM120A2Y600
TRM120A2X30 TRM24A8Y5
TRM120A2Y180 TRM24D1Y1

If desired part number is not listed, please call
us to see if it is technically possible to build.

120-2-120
180 -2-180
240 -7 - 240
300 -7 -300
360 -7 - 360
420-7-420
480 -7 - 480
600 - 7 - 600

*If fixed delay is selected, insert

with potentiometer delai i0.0S - 600i in seconds.

Time Delay Output

TYPE « v et e Analog circuitry Type . ..ooviii

Range...............ooooiiiiiiii. 50ms - 10m in 15 adjustable ranges Form...............oooo
or fixed Rating ........................

Repeat Accuracy ........................ +2% or 20 ms, whichever is greater

Fixed Time Tolerance & Setting Accuracy . .. +5,10, or 20% Life.................oooo

Reset Time. .. ........ooviuininininennan.. < 50ms Protection

Recycle Time

After timing: <20ms

Isolation Voltage. ...............

During timing: 0.1% of max. time delay

or 75ms, whichever is greater Insulation Resistance ...........
Time Delay vs Temp. & Voltage. ........... <+10% Polarity ....................
Input Mechanical
VOItAZE. . oo veeee e 24 or 110VDC; 24,120, or 230VAC Mounting .....................
Tolerance 24VDC/AC...... -15% - 20% Dimensions

110 to 230VAC/DC...... -20% -10% Termination

AC Line Frequency ...................... 50/60 Hz Environmental
Power Consumption..................... <2.25W Operating / Storage Temperature

Weight ..................... ...

Electromechanical relay

Isolated DPDT or SPDT

10A resistive @ 120/240VAC & 28VDC;
1/3 hp @ 120/240VAC

Mechanical - 1 x 107; Electrical - 1 x 10°

21500V RMS between input & output
terminals

=100 MQ

DC units are reverse polarity protected

Plug-in socket

3.62x2.39 x 1.78 in. (91.6 x 60.7 x 45.2 mm)
Octal 8-pin or 11-pin plug-In

........ -20° to 65°C / -30° to 85°C
........ =60z (170 g)
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Timer - Delaz-on—Make PRLM Series

The PRLM Series is designed for use in non-critical
timing applications. It offers low cost, knob
adjustable timing control, full 10A relay output,
and onboard LED indication. The knob adjustment
provides a guaranteed time range of up to 10
minutes in 6 ranges. The onboard LED indicates
whether or not the unit is timing (flashing LED)
as well as the status of the output.

Features:

Time Delay Relay * Knob adjustable time delay relay

* Electronic circuit with electromechanical
relay

* Popular AC & DC operating voltages

¢ Industry standard octal plug-in connection

* Fixed or adjustable delays from 0.05 - 600s
in multiple ranges

* +2% repeat accuracy

* +10% factory calibration

* LED indication

* 10A, DPDT output contacts

¢ Isolated relay contacts

Approvals: CE -\ @

K
@

®
@?,@
@ 10

®

Operation (Delay-on-Make):

The time delay is initiated when input voltage is applied.
LED flashes during timing. At the end of the delay period,
the output contacts energize. LED is on steady after the
unit times out.

Reset: Reset is accomplished by removal of input voltage.
There is no false output when reset during timing.

RATING: 10 A RES. AT 240 VAC

TIME DELAY RELAY

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 9 for dimensional drawing.

Auxiliary Products:

* Panel mount kit: P/N: BZ1

 8-pin socket: P/N: NDS-8

* Hold-down clips (sold in pairs):
P/N: PSC8 (NDS-8)

* DIN rail: P/N: C103PM (Al)

Available Models:
Lo Vv o— PRLM41180
L+1 NIL2 PRLM423
8-pin octal If desired part number is not listed, please call us
DPDT to see if it is technically possible to build.
Order Table:
PRILM X X X
Input Voltage |Adjustment Time Delay*
1-12VDC 1 - Factory Fixed 1-0.05-3s
2-24VAC 2 - Adjustable 2-0.1-10s
3-24VDC 3-1-60s
4 -120VAC 4-2-180s
5-110VDC 5-7-480s *If fixed delay is selected, insert
6-230VAC 6-7-600s delay (0.05 - 600) in seconds.

Specifications

Time Delay Rating ..................... ol 10A resistive @ 28VDC;
Type ..o Analog circuitry 10A resistive @ 240VAC;
Range........oooviiiiiiiiiii.. .0.05 - 600s in 6 adjustable ranges or fixed 1/3 hp @ 120/240VAC
Repeat Accuracy .................... . 2% or 20ms, whichever is greater Life. ... ..o Mechanical - 1x107; Electrical - 1x10°
Tolerance.............................. Knob adjust: guaranteed range Protection
Fixed: £10% SUIGE ..ot IEEE C62.41-1991 Level A
Reset Time. ............ooooiiiiiian. < 50ms Isolation Voltage. ....................... 21500V RMS input to output
Recycle Time........................... After timing: < 20ms Insulation Resistance. ................... =100 MQ
During timing: 0.1% of max. time delay Polarity ............ ... ... ... ool DC units are reverse polarity protected
or 75ms, whichever is greater Indication
Time Delay vs Temp. & Voltage........... <+10% Type ..o LED
Input Operation ....................oo. During timing - flashing
Voltage..................oiiiiii, 12, 24, or 110VDC; 24, 120, or 230VAC Output energized - on steady
Tolerance  12VDC & 24VDC/AC.......-15% -20% Mechanical
110 to 240VAC/DC. ......-20% - 10% Mounting ... Plug-in socket
AC Line Frequency .................. .50/60 Hz Dimensions 3.62 x2.39 x 1.78 in. (91.6 x 60.7 x 45.2 mm)
Power Consumption.................... < 225W Termination Octal 8-pin plug-in
Output Environmental
Type. ..o Electromechanical relay Operating / Storage Temperature. . ....... -20° to 65°C / -30° to 85°C
Form...... ... ... ... .. ... . Isolated, DPDT Weight................................ =60z (170 g)

For information, call 800-221-0487 [ Switches Unlimited [ Fax 718-672-6370 [1 www.switchesunlimited.com

tech@switchesunlimited.com [ sales@switchesunlimited.com
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Timer - Delay-on-Make

HRDM Series

The HRDM Series combines an electromechanical
relay output with microcontroller timing circuitry.
It offers 12 to 230V operation in five ranges and
factory fixed, onboard, or external adjustable
time delays with a repeat accuracy of £0.5%. The
output contact rating allows for direct operation of
heavy loads, such as compressors, pumps, blower
motors, heaters, etc. This series is ideal for OEM
applications where cost is a factor.

Operation (Delay-on-Make):

Upon application of input voltage, the time delay begins.
The output is de-energized before and during the time
delay. At the end of the time delay, the output relay
energizes and remains energized until input voltage is

removed.
Reset: Removing input voltage resets the time delay
and output.
Connection: For more information see:
+ —_—

Appendix A, pages 156-164 for function descriptions
and diagrams.
Appendix B, page 165, Figure 2 for dimensional drawing.

L1 NIL2
\

External Resistance vs. Time Delay:

In Secs. or Mins.
_|]3 10007 1007 10
75071 75175
]
!
X 500{ 507 5.0
1
1
2504 25425
NO = Normally Open
L= Load 10| 101
C = Common, Transfer Contact 4| alo 25 k 50 k 75k 100 k
. Time 2| 1 0 - imi " Kl
NOTE: A knob, or terminals 4 & 5 Delay 2 2 RT External Timing Resistor in Kilohms
Ranges 4 3

are only included on adjustable units.
Rris used when external adjustment
is ordered. Relay contacts are not

This chart applies to externally adjustable part numbers.
The time delay is adjustable over the time delay range selected by varying
the resistance across the RT terminals; as the resistance increases the

Features:

¢ 30A, SPDT, NO output contact

* 12 to 230V operation in 5 ranges

* Encapsulated circuitry

¢ Delays from 0.1s - 100m in 5 ranges

* +0.5% repeat accuracy

e Factory fixed, onboard or external adjust

Approvals: (€ -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Mounting bracket: P/N: P1023-6
Female quick connect:

P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7

DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:

HRDM114S HRDM322
HRDM120 HRDM323
HRDM220 HRDM324
HRDM?221 HRDM4130S
HRDM222 HRDM413M
HRDM223 HRDM415M
HRDM224 HRDM420
HRDM3112S HRDM421
HRDM320 HRDM422
HRDM321 HRDM423

If desired part number is not listed, please call
us to see if it is technically possible to build.

2-10-1000s *If fixed delay is selected, insert delay (0.1
-1000) followed by (S) sec, or (0.1 - 100)

Specifications

isolated. time delay increases.
When selecting an external R, add the tolerances of the timer and the Rt
for the full time range adjustment.
Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 Kohm Rr. For 1 t0 100 S use a 100 K ohm RT.
Order Table:
HRDM X X X X
Input Voltage |Adjustment Time Tolerance |Time Delay*
1-12VDC 1 - Fixed Blank - 5% 0-0.1-10s
2-24VAC 2 - Onboard knob A-£1% 1-1-100s
3-24VDC 3 - External adjust
4 -120VAC 3-0.1-10m
6 - 230VAC 4-1-100m (M) min.
Time Delay Life............oool
Type ... Microcontroller circuitry
Range............. 0.1s - 100m in 5 adjustable ranges or fixed Protection
Repeat Accuracy ................... +0.5% or 20 ms, whichever is greater SUIge ...t
Tolerance (Factory Calibration). ...... +1%, £5% Circuitry
ResetTime......................... <150ms Dielectric Breakdown .. .. ...
Time Delay vs Temp. & Voltage. . ... .. +2% Insulation Resistance. ... ....
Input Polarity ...................
Voltage............................ 12 or 24VDC; 24, 120, or 230VAC Mechanical
Tolerance 12VDC & 24VDC. . . .. -15% - 20% Mounting .................
24 to 230VAC..... -20% -10% Dimensions
AC Line Frequency ................. 50/60 Hz Termination
Power Consumption................ AC<4VA; DC<2W Environmental
Output
Type. ..o Electromechanical relay
Form.............. Non-isolated, SPDT
Ratings: SPDT-NO SPDT-NC
General Purpose 125/240VAC 30A 15A
Resistive 125/240VAC 30A 15A
28VDC 20A 10A
Motor Load 125VAC 1 hp* 1/4 hp**
240VAC 2 hp** 1 hp**

24

........ Mechanical - 1 x 10° ; Electrical - 1 x 10°,

*3 x 10%, **6,000

........ IEEE C62.41-1991 Level A

Encapsulated

........ > 2000V RMS terminals to mounting surface
........ 21700 MQ
........ DC units are reverse polarity protected

........ Surface mount with one #10 (M5 x 0.8) screw

3x2x1.5in. (76.7 x 51.3 x 38.1mm)
0.25 in. (6.35 mm) male quick connect terminals

-40° to 60°C / -40° to 85°C
95% relative, non-condensing

coo....=390z (111 g)

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 [ www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer - Delaz-on—Make ERDM Series

Econo-Timers are a combination of digital Features:

electronics and a reliable electromechanical relay.

These devices offer a DPDT relay output for relay « Factory fixed, onboard or external adjust
logic circuits, and isolation of input to output * Delays from 0.1s - 1000m

voltages. Cost effective for OEM applications, such

. . . * £0.5% repeat accuracy
as random starting, sequencing ON, switch de-

* Encapsulated, digital circuitry

bouncing, anti-short cycling, and other common « Isolated, 10A, DPDT output contacts
delay-on-make applications. Approvals: CE aa @

Operation (Delay-on-Make):

Upon application of input voltage, the time delay begins.
The output is de-energized before and during the time
delay. At the end of the time delay, the output energizes
and remains energized until input voltage is removed.

Auxiliary Products:

* External adjust potentiometer:

Reset: Removing input voltage resets the time delay P/N: P1004-16
and output. P/N: P1004-16-X
* Female quick connect:
For more information see: P/N: P1015-64 (AWG 14/16)
Appendix A, pages 156-164 for function descriptions * Quick connect to screw adaptor:
Connection: and diagrams. P/N: P1015-18
+ _ Appendix B, page 165, Figure 10 for dimensional drawing. e Versa-knob: P/N: P0700-7
L1 N/L2
* v Rt Selection Chart
T Selection al . .
Desired Time Delay* = Available Models:
Seconds T ERDMI1110S ERDM4210
1 > T 3 | 4 5 6 [Vegorm ERDM123 ERDM422
ERDM126 ERDM423
ox9| 08 | 1| 17| 3| 6|01 ERDM128 ERDM425
028 | 1.1 2| 32 6 12| 0.2 ERDM222 ERDM427
037 | 1.6 3| 47 9 18| 0.3 ERDM310.55 ERDM429
822 223 g §§ :11 g %g 8g ERDM324 ERDM6210
: . : . ERDM326 ERDM628
e R ET 1 - w1 B ERDM41103 ERDM629
0.73| 3.5 7 (107 | 21 42 [ 0.7
: : 082| 40 | 8|122 | 24 | 48| 08 ERDM4130S
091 ] 45 9 [13.7 27 541 0.9 If desired part number is not listed, please call
1.0] 5.0 10 15 ] 30 60| 1.0 us to see if it is technically possible to build.

Aknob, or terminals 9 & 10 are only
included on adjustable units. Relay
contacts are isolated.

* When selecting an external Rt add at least 20%
for tolerance of unit and the Rt.

Rt Selection Chart
.RT is used when external adjustment Desired Time Delay* R
is ordered. inutes T
7 8 9 10 | 11 [Megohm
0.1] 0.1 | 0.2 1| 10 [ 0.0
0.6 1 1.7 10 50 0.1
1.1 2| 32| 20 (100 | 0.2
1.6 3| 47 30 | 150 0.3
2.1 4| 62| 40 [200 | 0.4
2.6 5| 77| 50 [250 | 0.5
3.0 6| 92| 60 [300 | 0.6
3.5 7 110.7 | 70 [350 | 0.7
4.0 8 |12.2 | 80 [400 | 0.8
4.5 9 [13.7 | 90 [450 | 0.9
50| 10 15 | 100 | 500 1.0
*¥Vhen selectin% an external Ry add at least 20%
or tolerance of unit and the RT.
Order Table: T
ERDM X X X
Input Voltage |Adjustment Time Delay*
1-12VDC 1 - Fixed 1-01-1s 7-01-5m
2-24VAC 2-Onboard knob ~ [—2-0.1-5s 8-01-10m
3-24VDC 3 - External adjust 3-0.1-10s 9-0.2-15m
4-120VAC 4-0.2-15s 10-1-100m
5-120VDC 5-0.3-30s 11-10 - 500m
6 - 230VAC 6-0.6 - 60s *If fixed delay is selected, insert delay

(0.1 -1000) followed by (S) sec or (M) min.

Specifications

Time Delay Type ... Isolated relay contacts

Type... ... Digital integrated circuitry Form............. ... ...l DPDT

Range........................l 0.1s - 500m in 11 adjustable ranges or Rating ..............oooiiiil 10A resistive @ 120/240VAC & 28VDC;
0.1s - 1000m fixed 1/3 hp @ 120/240VAC

Adjustment............ ..o oL Fixed, onboard or external adjust Life. ... .. Mechanical - 1 x 107; Full Load -1 x 10°

.+0.5% Protection
.<£10% Isolation Voltage. ..................... 21500V RMS input to output
.<150ms Insulation Resistance. ................. 2100 MQ

Repeat Accuracy ............
Tolerance (Factory Calibration) . .
Recycle Time................

Time Delay vs Temp. & Voltage. ............. <£2% Polarity ............. ... ... .. L DC units are reverse polarity protected

Input Mechanical

Voltage. ... 12, 24, or 120VDC; 24, 120, or Mounting ..............o.oiiii.. Surface mount with two #6 (M3.5 x 0.6) screws
230VAC Dimensions.......................... 3.5x2.5x1.7in. (88.9 x 63.5 x 43.2 mm)
Tolerance 12VDC & 24VDC/AC ....... -15% - 20% Termination. ......................... 0.25 in. (6.35 mm) male quick connect terminals

120VAC/DC & 230VAC .-20% -10% Environmental
ACLine Frequency ........................ 50/60 Hz Operating / Storage Temperature. .. .. .. -40° to 65°C / -40° to 85°C
Output Weight..............................=570z(162g)

For information, call 800-221-0487 [ Switches Unlimited [ Fax 718-672-6370 [1 www.switchesunlimited.com »

tech@switchesunlimited.com [ sales@switchesunlimited.com



Specifications

Timer - Delay-on-Make

The ORM Series features open PC board
construction for reduced cost. It has isolated,
10A, DPDT relay contacts and all connections are
0.25 in (6.35 mm) male quick connect terminals.
The time delay may be ordered as factory fixed,
onboard knob, or external adjustment. Time delays
from 0.05 - 300 seconds.

Operation (Delay-on-Make):

Upon application of input voltage, the time delay begins.
The output is de-energized before and during the time
delay. Atthe end of the time delay, the output energizes
and remains energized until voltage is removed.

Reset: Removing input voltage resets the time delay
and output.

For more information see:
Appendix A, pages 156-164 for function descriptions
and diagrams.

Connection: Appendix B, page 165, Figure 11 for dimensional drawing.
a V NIZ
Rt Selection Chart
Desired Time Delay*
Second RT
n n 1 2 3 4 5 [Megohm
8 1
0.05| 05| 06 | 1.2 3.0 0.0
05| 50| 10 20 50| 0.5
|] ........ . I "2 1.0 10| 20 40 | 100| 1.0
‘ 5 1.5 15| 30 60 | 150 1.5
\. J 2.0 20 | 40 80 | 200 | 2.0
6f--ole o o3 25| 25| 50 | 100 | 250| 2.5
3. 30| 60 | 120 | 300 | 3.
5 I] """""""""""" "4 * When selecting an external Rt add at least
' : 20% for tolerance of unit and-ghe Rt

R, is used when external adjustment
is ordered.
Relay contacts are isolated.

Order Table:
ORM X X X
Input Voltage Adjustment Time Delay*
24A - 24VAC 1 - Fixed 1-0.05-3s
24D - 24VAC/28VDC 2 - Onboard knob 2-0.5-30s
110D - 110VDC 3 - External adjust 3-0.6 - 60s
120A - 120VAC 4-1.2-120s
230A - 230VAC 5-3-300s

*If fixed delay is selected, insert delay
(0.05 - 300) in seconds.

Time Delay Output
Type...oo Analog circuitry
Range..............oooooiiiiiiiii. 0.05 - 300s in 5 adjustable ranges or fixed
Repeat Accuracy . +2% or 20ms, whichever is greater
Tolerance....................... ... Adjustable: guaranteed range
Fixed: £10% Life........................
Recycle Time. ...............oooiuin... After timing - < 16ms; Protection
During timing - 0.1% of max. time delay Polarity ....................
or 75ms, whichever is greater Isolation Voltage.............
Time Delay vs Temp. & Voltage. ........... <#10% Mechanical
Input Mounting ..................
Voltage.................ooiiil 24 or 110VDC; 24, 120, or 230VAC Termination. . ...............
Tolerance 24VDC/AC...... -15% - 20% Environmental
110 to 230VAC/DC....... -20% -10% Operating/Storage Temperature
AC Line Frequency ...................... 50/60 Hz Weight .....................
Power Consumption..................... 2.25W

26

ORM Series

Features:

¢ Time delays from 0.05s - 300s in 5 ranges
or fixed

¢ Low cost open PCB construction

* 10A, DPDT output contacts

* +2% repeat accuracy

+10% factory calibration

¢ Factory fixed, onboard or external adjust

Approvals: CE -\ @

Auxiliary Products:

* External adjust potentiometer:
P/N: P1004-12
P/N: P1004-12-X

* Female quick connect:
P/N: P1015-64 (AWG 14/16)

* Quick connect to screw adaptor:
P/N: P1015-18

* Versa-knob: P/N: P0700-7

Available Models:

ORM120A110 ORM120A25
ORM120A115 ORM230A17
ORM120A145 ORM24D13.5
ORM120A17

If desired part number is not listed, please call
us to see if it is technically possible to build.

Electromechanical relay

DPDT, Isolated

10A resistive @ 120/240VAC & 28VDGC;
1/3 hp @ 120/240VAC

....... Mechanical - 1x107; Electrical - 1x10°

AAAAAAA DC units are reverse polarity protected
....... 21500V RMS input to output

....... Surface mount with four #6 (M3.5 x 0.6) screws
AAAAAAA 0.25 in. (6.35 mm) male quick connect terminals

...... -20° to 65°C / -30° to 85°C
v =270z(77g)

For information, call 800-221-0487 [ Switches Unlimited [0 Fax 718-672-6370 [1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer - Delaz-on—Make KRDM Series

:
mn

US PATENT

6708135

Connection:

+ —_
L1 N/L2
\

V = Voltage

C = Common, Transfer Contact

NO = Normally Open

NC = Normally Closed

A knob is supplied for adjustable units, or
Rrterminals 4 & 5 for external adjust. See
external adjustment vs time delay chart.
Relay contacts are isolated.

The KRDM Series is a compact time delay relay
measuring only 2 in. (50.8 mm) square. Its solid-
state timing circuit provides excellent repeat
accuracy and stability. Encapsulation protects
against shock, vibration, and humidity. The
KRDM Series is a cost effective approach for OEM
applications that require small size, isolation,
reliability, and long life.

Operation (Delay-on-Make):

Upon application of input voltage, the time delay begins. The
output is de-energized before and during the time delay. Atthe
end of the time delay, the output relay energizes and remains
energized until input voltage is removed.

Reset: Removing input voltage resets the time delay and
output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

External Resistance vs Time Delay:

In Secs. or Mins.

10007 1007 10
7501 75175
5004 501 5.0
2504 25425
10 1101
Al al0 25 k 50 k 75k 100k
Time 2 1 0 _ . ) o

Delay & & RT = External Timing Resistor in Kilohms

Ranges 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the RT terminals; as the resistance increases the
time delay increases

When selecting an external Rt, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
ab0KohmRr. For 110 100 S use a 100 K ohm Rr.

Order Table:
KRDM X X X
Input Voltage | Adjustment Time Delay*
1-12VDC —1 - Fixed —0-0.1-10s
2-24VAC/DC  [—2-Onboard knob  [—1-1-100s
3 -24VDC —3 - External adjust  |—2-10 - 1000s
4-120VAC —3-01-10m , _ _
5_-110VDC —4-1-100m *If fixed delay is selected, insert
6 - 230VAC delay (0.1 - 1000) followed by (S)

sec. or (0.1 - 100) (M) min.

Features:

¢ Compact time delay relay

¢ 10A, SPDT output contacts

* Factory fixed, onboard or external adjust

¢ Delays from 0.1s - 100m in 5 ranges or fixed
+0.5% repeat accuracy

+5% factory calibration

¢ Input voltages from 12 to 230V in 6 ranges

Approvals: CE -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Female quick connect:

P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7
Mounting bracket: P/N: P1023-6
DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:

KRDM110.4S KRDM223
KRDM110.58 KRDM?224
KRDMI11.55 KRDM?234
KRDM1110S KRDM310.2S
KRDM111S KRDM320
KRDM11303 KRDM4110S
KRDM120 KRDMA41455
KRDM121 KRDMA4160S
KRDM2110M KRDM421
KRDM215M KRDM430
KRDM220 KRDM433
KRDM221 KRDM623
KRDM222

If desired part number is not listed, please call
us to see if it is technically possible to build.

Output Current/Ambient
Temperature:

10

40 50 60

Specifications

Time Delay Max. Switching Voltage .. ...

Range.....................oin 0.1s - 100m in 5 adjustable ranges or fixed Life (Operations) ...........

Repeat Accuracy ..................... +0.5% or 20ms, whichever is greater Protection

Tolerance (Factory Calibration)......... <+5% Circuitry ..................

RecycleTime......................... <150ms Isolation Voltage ...........

Time Delay vs Temp. & Voltage. ........ <#5% Insulation Resistance. . ......

Input Polarity ...................

Voltage. ..........cooviiiiiiiiia.. 12, 24 or 110VDC; 24, 120 or 230VAC Mechanical

Tolerance 12VDC & 24VAC/DC.. ... -15% - 20% Mounting .................
110VDC 120 & 230VAC ... .-20% - 10% Dimensions

.......... 250VAC
.......... Mechanical - 1 x 107; Electrical - 1 x 10°

.......... Encapsulated

.......... > 1500V RMS input to output
.......... >100 MQ

.......... DC units are reverse polarity protected

.......... Surface mount with one #10 (M5 x 0.8) screw

2x2x1.21in (50.8 x 50.8 x 30.7 mm)

AC Line Frequency / DC Ripple........ 50/60 Hz / <10% Termination. ......................... 0.25 in. (6.35 mm) male quick connect terminals
Power Consumption.................. AC<2VA; DC<2W Environmental
Output Operating / Storage Temperature. .. .. .. -20° to 60°C / -40° to 85°C
Type. ..o Isolated relay contacts Humidity. ........................... 95% relative, non-condensing
Form............... ...l SPDT Weight..............................=260z(74g)
Rating (at40°C) ...................... 10A resistive @ 125VAC;
5A resistive @ 230VAC & 28VDC;
1/4 hp @ 125VAC
For information, call 800-221-0487 [0 Switches Unlimited [0 Fax 718-672-6370 [0 www.switchesunlimited.com 27
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Timer - Delay-on-Make

R A

5 gy
LI
COMOHINE FOR TOTAL TIME IN SECONDS
SOLID TIME
STATE

1 AMP MAX

INPUT’I
1 3
=, A0 IN USA -

DELAY

Connection:

+ -
L1 N/L2
———————0O V

Load may be connected to terminal 3 or 1.

TDU has DIP switch adjustment; KSDU is fixed.

Order Tables:

KSDU X
Input Voltage Range
8 - 24 to 120VAC/DC
9-100 to 240VAC/DC

X
Type
1 - Fixed

The TDU and KSDU Series are encapsulated solid-
state, delay-on-make timers that combine digital
timing circuitry with universal voltage operation.
The TDU offers DIP switch adjustment allowing
accurate selection of the time delay over the full
time delay range. The KSDU is factory fixed from
0.1s t0 10,230s and does not include the DIP switch.
These series are excellent choices for process
control systems and OEM equipment.

Operation (Delay-on-Make):

Upon application of input voltage, the time delay begins.
The output is de-energized before and during the time
delay. Atthe end of the time delay, the output energizes
and remains energized until input voltage is removed.
Reset: Removing input voltage resets the time delay
and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

Digi-Set Binary Switch Operation:

2560 =
5120m

X

Time Delay (Seconds)
Specify fixed delay in
seconds 0.1 - 10230

KSDU/ TDU Series

Features:

* 2 universal voltage ranges from
24 to 240VAC/DC

¢ Digital integrated circuitry

* Switch selectable delays from 0.1s - 2.8h
in 3 ranges or factory fixed

* +0.5% repeat accuracy

* 1A steady, 10A inrush

¢ Totally solid state & encapsulated

Approvals: (E -\ @

Auxiliary Products:

* Female quick connect:
P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
P/N: P1015-18
* Mounting bracket: P/N: P1023-6
¢ DIN rail: P/N: C103PM (Al)
* DIN rail adaptor: P/N: P1023-20

Available Models:
KSDU8110 TDUH3000A
1...1023 10...10,230 KSDU811200 TDUH3001A
OFF »ON OFF »ON TDU3000A TDUL3000A
10m TDU3001A TDUL3001A
20m TDU3003A
40m . . .
80m If desired part number is not listed, please call
160m us to see if it is technically possible to build.
320m
640m
1280m

TDU Input Voltage Range Time Range - Seconds Part Number
24 to 120VAC/DC 0.1-102.3 TDUL3000A
100 to 240VAC/DC 0.1-102.3 TDUL3001A
24 to 120VAC/DC 1-1023 TDU3000A
100 to 240VAC/DC 1-1023 TDU3001A
120 to 277VAC 1-1023 TDU3003A
24 to 120VAC/DC 10 - 10230 TDUH3000A
100 to 240VAC/DC 10 - 10230 TDUH3001A

Specifications

Time Delay
Type ..o Digital integrated circuitry
Range* Adjustable (TDU) ... .. 0.1-102.3s in 0.1s increments
1-1023s in 1s increments
10 - 10230s in 10s increments
Fixed (KSDU) ...... Fixed from 0.1s - 10230s
Repeat Accuracy..................ooin £0.5% or 20ms, whichever is greater
Tolerance (Factory Calibration) ............ +10%
RecycleTime...................oooiii.n. < 150ms
Time Delay vs Temp. & Voltage............ 5%
Input
Voltage.............cooiiiiiiiiiiia 24 to 120VAC/DC; 100 to 240VAC/DC
AC Line Frequency ...................... 50/60 Hz
Tolerance . ...........coiiiiiiiin.. +20%
Output
Type .o Solid state
Form......... ...l NO, open during timing
Maximum Load Current.................. 1A steady state, 10A inrush at 60°C

Minimum Holding Current ............... 40mA

Voltage Drop. ...t =25V@1A

Protection

Circuitry. ............ o o Encapsulated

Dielectric Breakdown .................... > 2000V RMS terminals to mounting surface
Insulation Resistance..................... >100 MQ

Mechanical

Mounting. ............... ... oo Surface mount with one #10 (M5 x 0.8) screw
Dimensions 2 x2x1.21 in. (50.8 x 50.8 x 30.7 mm)
Termination. ............ ... ... 0.25in. (6.35 mm) male quick connect terminals
Environmental

Operating / Storage Temperature.......... -40° to 60°C / -40° to 85°C
Humidity............................... 95% relative, non-condensing

Weight .................................=240z(68g)

* For CE approved applications, power must be removed from the unit when a switch
position is changed.

28

For information, call 800-221-0487 [ Switches Unlimited [ Fax 718-672-6370 [1 www.switchesunlimited.com

tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer - Delay-on-Make

TMV8000 / TSU2000 Series

3 45
1
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UNIVERSAL gy

VOLTAGE
INPUT
VOLTAGE

19-240 1 <
VACOR VDC 3 3
3 ~

1 AMP MAX

MADE IN USA

Connection:

+ —_—
L1 N/L2
\

Load may be connected to terminal 3 or 1.
TMV has knob adjustment.

TSU has external adjustment terminals 4 & 5.

Order Table:
Input Voltage Range Time Delay
24 to 240VAC/DC 5-480s
24 to 240VAC/DC 0.1-8m

The TMV and TSU Series are universal voltage
delay-on-make timers. Two models cover all the
popular voltages and time delays. Available with
knob or external adjust time delay. Its simple two
terminals can easily be connected in series with a
relay coil, contactor coil, solenoid, lamps, small
motor, etc., to delay their energization, prevent
short cycling or to sequence on various loads.

Operation (Delay-on-Make):

Upon application of input voltage, the time delay begins.
The output is de-energized before and during the time
delay. At the end of the time delay, the output energizes
and remains energized until input voltage is removed.
Reset: Removing input voltage resets the time delay
and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

Ry Selection Chart
Time Delay*
Rt
Seconds e
5 0.0
85 0.5
| 163 1.0
240 1.5
| 320 2.0
| 400 2.5
| 480 3.0

* When selecting an external
Rt add at least 20% for
tolerance of unit and the Rt.

Adjustment Part Number
External TSU2000
Onboard TMV8000

Features:

* Operates from 24 to 240VAC/DC

* Onboard or external adjust time delays

* Delays from 5s - 8m

* Totally solid state & encapsulated

* 1A steady, 10A inrush

* Two terminal series connection with load

Approvals: CE -\ @

Auxiliary Products:

* External adjust potentiometer:
P/N: P1004-12
P/N: P1004-12-X
* Female quick connect:
P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
P/N: P1015-18
* Versa-knob: P/N: P0700-7
* Mounting bracket: P/N: P1023-6
« DIN rail: P/N: C103PM (Al)
 DIN rail adaptor: P/N: P1023-20

Available Models:
TMV8000
TSU2000

Specifications

Time Delay

Repeat Accuracy ..........................
Tolerance (Factory Calibration)..............
ResetTime................................
Input

Voltage. ...
AC Line Frequency ........................
Output

Minimum Holding Current.................
Voltage Drop. ...t

Protection
Analog circuitry
5 - 480s (TSU2000)
0.1 - 8m (TMV8000)

Dielectric Breakdown . .

2% Mechanical

<#10% Mounting ...................

<100ms Dimensions
Termination..................

24 to 240VAC/DC +20% Environmental

50/60 Hz Operating / Storage Temperature
Humidity. ...................

Solid State Weight......................

NO, open during timing

1A steady state, 10A inrush at 55°C
<40mA

=25V@1A

Circuitry ....................

Insulation Resistance. .........

.......... Encapsulated
.......... 22000V RMS terminals to mounting surface
.......... 2100 MQ

.......... Surface mount with one #10 (M5 x 0.8) screw

2x2x1.21 in. (50.8 x 50.8 x 30.7 mm)

.......... 0.25 in. (6.35 mm) male quick connect terminals

......... -20° to 70°C / -30° to 85°C
.......... 95% relative, non-condensing
ceiiii...=240z(68g)
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Timer - Delay-on-Make
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US PATENT
6708135

Connection:

Load may be connected to terminal 3 or 1.
R, is used when external adjustment is ordered.

Order Table:
TSD1 X X
Input Voltage |Adjustment Time Delay*
1-12VDC 1 - Fixed 0-0.1-10s
2-24VAC 2 - External adjust 1-1-100s
3-24VDC 3 - Onboard adjust 2-10-1000s
4 -120VAC 3-0.1-10m
5-120VDC 4-1-100m *If fixed delay is selected, insert
6-230VAC 2 - %0 1 égg(’m delay (0.1 - 1000) followed by (S) sec.

Specifications

The TSD1 Series is designed for more demanding
commercial and industrial applications where small
size and accurate performance is required. The
factory calibration for fixed time delays is within
1% of the target time delay. The repeat accuracy,
under stable conditions, is 0.1% of the time delay.
The TSD1 Series is rated to operate over an extended
temperature range. Time delays of 0.1 seconds to 100
hours are available. The output is rated 1A steady
and 10A inrush. The modules are totally solid state
and encapsulated to protect the electronic circuitry.

Operation (Delay-on-Make):

Upon application of input voltage, the time delay begins.
The output is de-energized before and during the time
delay. Atthe end of the time delay, the output energizes
and remains energized until input voltage is removed.
Reset: Removing input voltage resets the time delay
and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

External Resistance vs. Time Delay:

In Secs., Mins., or Hours

10007 1007 10
7504 75175
5001 501 5.0
25071 25125
10 1101
4 4|0 25k 50k 75k 100 k
Time 21 1 0 . . PR
Delay & & & | R_ = External Timing Resistor in Kilohms
Ranges 5| 4 3| T
6

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the Rt terminals; as the resistance increases the
time delay increases

When selecting an exteral Rr, add the tolerances of the timer and the RT
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 Kohm Rr. For 1 to 100 S use a 100 K ohm Rr.

(M) min. or (1 -100) (H) hours.

TSD1 Series

Features:

¢ Fixed or adjustable delays from 0.1s - 100h
+0.1% repeat accuracy

+1% factory calibration

* 12 to 230V in 6 ranges

* 1A, solid-state output

* Encapsulated

Approvals: CE -\ @

Auxiliary Products:

* External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Female quick connect:

P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Mounting bracket: P/N: P1023-6
Versa-knob: P/N: P0700-7

DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:
TSD11110S

TSD1311.2S

TSD13155

TSD1320

TSD1321

TSD1424

If desired part number is not listed, please call
us to see if it is technically possible to build.

Time Delay Protection
Range................ooiiiiiiiiin 0.1s - 100h in 7 adjustable ranges or fixed Circuitry .................. Encapsulated
Repeat Accuracy .................... +0.1% or 20ms, whichever is greater Dielectric Breakdown > 2000V RMS terminals to mounting surface
Tolerance (Factory Calibration)........ <+1% Insulation Resistance. . ... ... =100 MQ
Recycle Time. ....................... <150ms Polarity ................ ... L DC units are reverse polarity protected
Time Delay vs Temp. & Voltage. . ...... <#1% Mechanical
Input Mounting ................. Surface mount with one #10 (M5 x 0.8) screw
Voltage. ... 12,24, 120VDC; 24, 120, 230VAC Dimensions 2x2x1.21in. (50.8 x 50.8 x 30.7 mm)
Tolerance........................... +20% Termination. ........................ 0.25 in. (6.35 mm) male quick connect terminals
AC Line Frequency .................. 50/60 Hz Environmental
Output Operating / Storage Temperature. . . . .. -40° to 75°C / -40° to 85°C
Type ..o Solid state Humidity.................. 95% relative, non-condensing
Form................ ..ol NO, open during timing Weight.............................=240z (68 g)
Maximum Load Current.............. 1A steady state, 10A inrush at 60°C
Minimum Holding Current........... <40mA

=7mA @ 230VAC
Voltage Drop........................=25V@1A
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Timer - Delaz-on—Make THDM Series

mE W The THDM Series is a high power solid-state Features:
o delay-on-make timer that is connected in series
with the load. The THDM eliminates the need « High load currents up to 20A, 200A
for a timer and a separate solid-state relay. A cost inrush
effective approach for controlling larger loads, « Simple-to-use two terminal series
such as motors, electric heating elements, and connection
SOLID gy, lamps. When mounted on a metal surface, it can * +£0.5% repeat accuracy
STATE % switch loads up to 20A steady, 200A inrush. « Fixed or adjustable delays from
. 1s - 1000m
Operation (Delay-on-Make): ) ) * +10% factory calibration
L/ Upon application of input voltage, the time delay begins. « 24,120, or 230VAC

o— . The output is de-energized before and during the time

MADE IN USA

Metallized mounting surface for
heat transfer
¢ Solid state & encapsulated

delay. Atthe end of the time delay, the output is energized
and remains energized until input voltage is removed.
Reset: Removing input voltage resets the time delay

and output. Approvals: c€ L-\ QA -\ 1

For more information see:

Appendix A, pages 156-164 for function descriptions Auxiliary Products:
Connection: and diagrams.

Appendix B, page 165, Figure 4 for dimensional drawing. External adjust potentiometer:

L1 vV N/‘L2 P/N: P1004-13
P/N: P1004-13-X

Ry Selection Chart ¢ Female quick connect:
—{ L |—¢ Desired Time Delay” | R P/N: P1015-13 (AWG 10/12)
Seconds Minutes T P/N: P1015-64 (AWG 14/16)
- -1 _:? 1 2 3 4 5 [Megohm * Quick connect to screw adaptor:
P/N:P1015-18
1 10 | 0.1 1 10| 0.0
O 10 | 100 1 10 | 100! 05 e Versa-knob: P/N: P0700-7
I 4 5 I 20 | 200 2 20 | 200| 1.0 * Plug-on adjustment module:
I -T- T I 30 | 300 3 30 | 300| 1.5 P/N: VIP(X)(X)
| | 40 | 400 4 40 | 400| 2.0
E‘W I:{T 50 | 500 5 50 | 500 2.5
| | 60| 600 | 6 | 60 | 600| 3.0 Time Delay | VTPP/N
Load may be connected to terminal 3 or 1. 70 | 700 7 70 | 700 3.5
R, is used when external adjustment is ordered. gg 888 g 88 888 22 ; ) };28305 z%j;g
100 [1000 | 10 | 100 |1000 | 5.0 3-0.1-10m VIPSN
* When selecting an external RT add at least 4-1-100m viesp
20% for tolerance of unit and the Rt. 5-10-1000m VIPSR

Selection Table for VTP Plug-on
Adjustment Accessory.

Available Models:

There are no part numbers currently active. Please
call Technical Support with your requirements.

Order Table:
THDM X X X X
Input Voltage | Adjustment Time Delay* Output Rating
2-24VAC 1 - Fixed 1-1-100s —A - 6A
4 - 120VAC 2 - External adjust 2-10-1000s —B-10A
6 - 230VAC 3-0.1-10m —C-20A
4-1-100m

5-10-1000m  *If fixed delay is selected, insert delay (0.1 - 1000)
followed by (S) sec. or (1 -100) (M) min.

Specifications

Time Delay Minimum Load Current................ 100mA
Type ..o Digital intergrated circuitry Effective Voltage Drop (V Line - V Load) Input Effective Drop
Range.......... .. 1s-1000m in 5 adjustable ranges or fixed 24VAC <3V

Repeat Accuracy ............
Tolerance (Factory Calibration) . .

+0.5% or 20ms, whichever is greater 120VAC <3V
<+10% 230VAC <5V

Recycle Time. ....................oo.. After timing - < 350ms; Protection
During timing - <150ms Circuitry ............oo i Encapsulated

Time Delay vs Temp. & Voltage.......... <£2% Dielectric Breakdown .................. 22000V RMS terminals to mounting surface
Input Insulation Resistance. .................. >100 MQ
Voltage. ..........coooiiiiiiiinn 24,120, or 230VAC Mechanical
Tolerance......... .. 220% Mounting ** ... Surface mount with one #10 (M5 x 0.8) screw
AC Line Frequency . . ... 50/60 Hz Dimensions...................... .. ... 2 x2x1.51 in. (50.8 x 50.8 x 38.4 mm)
Output Termination. .......................... 0.25 in. (6.35 mm) male quick connect terminals
Type ..o Solid state Environmental
Form.............o.. il NO, open during timing Operating/Storage Temperature. .. ...... -40° to 60°C / -40° to 85°C
Maximum Load Currents Output Steady State Inrush** Humidity.......................... 95% relative, non-condensing

A 6A 60A Weight...............................= =390z (111 g)

B 10A 100A

C 20A 200A **Must be bolted to a metal surface using the included heat sink compound. The maximum

mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.
For information, call 800-221-0487 [ Switches Unlimited [0 Fax 718-672-6370 [0 www.switchesunlimited.com 31

tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer - Delay-on-Make

US PATENT
6708135

Connection:

L1 N/L2

S1

S1 = Optional Low Current Initiate

Switch

R, is used when external adjustment

is ordered.

Order Table:
THD1 X
Output Rating Input Voltage

A-6A 2-24VAC
B-10A 4 -120VAC
C-20A 6 - 230VAC

Specifications

The THD1 Series combines accurate timing
circuitry with high power solid-state switching.
It can switch motors, lamps, and heaters directly
without a contactor. You can reduce labor,
component cost, and increase reliability with these
small, easy-to-use, Digi-Power timers.

Operation (Delay-on-Make):

Upon application of input voltage, the time delay begins.
The output is de-energized before and during the time
delay. At the end of the time delay, the output energizes
and remains energized until input voltage is removed.
Reset: Removing input voltage resets the time delay
and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 4 for dimensional drawing.

External Resistance vs. Time Delay:

In Secs. or Mins.

10007 1007 10
75071 75175
5001 501 5.0
2504 254 2.5
10 11]0.1
A A0 25k 50 k 75k 100 k
Time 2 1 0 _ - . .

Delay 2 8 2 RT = External Timing Resistor in Kilohms

Ranges 5! 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the Rt terminals; as the resistance increases the
time delay increases.

When selecting an extemnal RT, add the tolerances of the timer and the Rt
for the full time range adjustment

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 K ohm Rr. For 1 to 100 S use a 100 K ohm Rr.

X X
Adjustment Time Delay*
1 - Fixed —0-0.1-10s
2 - External adjust  [—1-1-100s
3 - Onboard adjust |—2-10 - 1000s
—3-0.1-10m
—4-1-100m
—b5-10-1000m  or (M) min.

THD1 Series

Features:

* High load currents up to 20A,
200A inrush

* Fixed or adjustable delays from

0.1s - 1000m

+0.5% repeat accuracy

+1% factory calibration

* 24,120, or 230VAC

* Metallized mounting surface for
heat transfer

¢ Totally solid state & encapsulated

Approvals: CE -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Female quick connect:

P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7

Available Models:

THD1B410.55 THD1C431
THD1C231 THD1C432
THD1C232 THDI1C433
THD1C233 THD1C434
THD1C234 THDIC435
THD1C235 THD1C6110S
THD1C415M

If desired part number is not listed, please call
us to see if it is technically possible to build.

*If fixed delay is selected, insert
delay (0.1 - 1000) followed by (S) sec.

Time Delay Minimum Load Current............ 100mA
Range..............oooiiiiin.. 0.1s - 1000m in 6 adjustable ranges or fixed Voltage Drop. ..................... = 2.5V @ rated current
Repeat Accuracy .................. +0.5% or 20ms, whichever is greater OFF State Leakage Current ......... = 5mA @ 230VAC
Tolerance (Factory Calibration). ... .. <#1% Protection
Recycle Time...................... <150ms Circuitry .............. .. ... Encapsulated
Time Delay vs Temp. & Voltage. . . ... <+2% Dielectric Breakdown .............. 22000V RMS terminals to mounting surface
Input Insulation Resistance. .............. =100 MQ
Voltage........................... 24,120, or 230VAC Mechanical
Tolerance............... +20% Mounting ** ........... .. ... Surface mount with one #10 (M5 x 0.8) screw
Line Frequency 50/60 Hz Dimensions. ...................... 2x2x1.51in. (50.8 x 50.8 x 38.4 mm)
Power Consumption............... <2VA Termination. ...................... 0.25 in. (6.35 mm) male quick connect
Output terminals
Type ..o Solid state Environmental
Form.................. ...l NO, open during timing Operating / Storage Temperature. . . . -40° to 60°C / -40° to 85°C
Maximum Load Current Output Steady State Inrush** Humidity......................... 95% relative, non-condensing
A 6A 60A Weight...........................=390z (11l g)
B 10A 100A **Must be bolted to a metal surface using the included heat sink compound. The
C 20A 200A

maximum mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.
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Timer - Delaz-on—Make KSD1 Series

The KSD1 Series features two-terminal, series- Features:
— connection with the load. The KSD1 Series
3 is an ideal choice for delay-on-make timing * Fixed or adjustable delays from 0.1s - 1000m
= .___-—J applications. This series is designed for general in 6 ranges
@ @ oy VS purpose commercial and industrial applications « +0.5% repeat accuracy
BE IN where a small, cost effective, reliable solid-state

. . . R > e +5% factory calibration
US PATENT SERIES timer is required. The factory calibration for fixed * 12 to 230V in 5 options

6708135 N . N . o .
TI\NOII: o time delays is within 5% of the target time delay. « 1A, solid-state output
The repeat accuracy, under stable conditions, * Encapsulated
is 0.5% of the selected time delay. This series is A Is:
designed for popular AC and DC voltages. Time pprovas: CE A @
delays of 0.1 seconds to 1000 minutes are available
in 6 ranges. The outputis rated 1A steady and 10A Auxiliary Products:
inrush. The modules are totally solid state and y )
encapsulated to protect the electronic circuitry.

External adjust potentiometer:

P/N: P1004-

Operation (Delay-on-Make): P;E Plgg 4_32_)(

Upon application of input voltage, the time delay begins. . . . .

The output is de-energized before and during the time II\:/Iourihng b I;Cket' P/tN P1023-6

delay. At the end of the time delay, the output energizes Pemi.‘ lslq}luc 4C(Xlnec i4 1

and remains energized until input voltage is removed. /N: P1015-64 (AWG 14/16)

Reset: Removing input voltage resets the time delay Ié/N:l(l31015_14t (tAWG 18/312) "
uick connect to screw adaptor:

and output.
P/N:P1015-18
Versa-knob: P/N: P0700-7
DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Connection:

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

Available Models:
External Resistance vs. Time Delay: KSD111208 KSD1320
In Secs. or Mins KsD1122 KsSD1412S
. ) KSD1123 KSD14130S
100011007 10 KSD1133 KSD1420
. KSD1230 KSD1431
Logd may be connected to t.ermmal 3' orl. KSD13110M KSD16130S
R, is used when external adjustment is ordered. 7501 75175 . . .
If desired part number is not listed, please call us to
see if it is technically possible to build.
500{ 501 5.0
2504 254 2.5
10 1fo01
Al a0 25k 50k 75k 100k
.[I;i:'e?:y g l 2 RT = External Timing Resistor in Kilohms
Ranges 5! 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the Rt terminals; as the resistance increases the
time delay increases.

When selecting an exteral Rt, add the tolerances of the timer and the Rt
for the full time range adjustment

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 Kohm Rr. For 1 to 100 S use a 100 K ohm Rr.

Order Table:
KSD1 X X X
Input Voltage | Adjustment Time Delay*
1-12VDC 1 - Fixed 0-0.1-10s
2-24VAC 2 - External adjust 1-1-100s
3-24VDC 3 - Onboard adjust 2-10-1000s
4 -120VAC 3-0.1-10m *If fixed delay is selected, insert delay (0.1 -
6 - 230VAC 4-1-100m 1000) followed by (S) sec. or (M) min.
5-10 - 1000m
Specifications
Time Delay Voltage Drop.........................=25V@1A
Range.....................oin 0.1s - 1000m in 6 adjustable ranges or fixed Protection
Repeat Accuracy ..................... +0.5% or 20ms, whichever is greater Circuitry ... i Encapsulated
Tolerance (Factory Calibration)......... <+5% Dielectric Breakdown ................. 22000V RMS terminals to mounting surface
RecycleTime......................... <150ms Insulation Resistance. ................. >100 MQ
Time Delay vs Temp. & Voltage. ........ <#10% Polarity ............... ...l DC units are reverse polarity protected
Input Mechanical
Voltage 24,120, or 230VAC; 12 or 24VDC Mounting .............. ... Surface mount with one #10 (M5 x 0.8) screw
Tolerance............................ +20% Dimensions........ 2x2x1.211n. (50.8 x 50.8 x 30.7 mm)
AC Line Frequency ................... 50/60 Hz Termination. ......................... 0.25 in. (6.35 mm) male quick connect terminals
Output Environmental
Solid state Operating / Storage Temperature. .. .. .. -40° to 60°C / -40° to 85°C
NO, open during timing Humidity. ........................... 95% relative, non-condensing
1A steady state, 10A inrush at 60°C Weight..............................=240z (68 g)

.<40mA
OFF State Leakage Current ............ =7mA @ 230VAC

For information, call 800-221-0487 [ Switches Unlimited [ Fax 718-672-6370 [1 www.switchesunlimited.com 3
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Timer - Delay-on-Make

LAMECMAX - b

. ol
1 3
% MADE IN USA -“\g'

Connection:

Load may be connected to terminal 3 or 1.
R, is used when external adjustment is ordered.

Versa-Timer offers proven reliability and
performance with years of use in OEM equipment
and commercial applications. This encapsulated
general use timing module is capable of controlling
load currents ranging from 5mA to 1A. May be
connected in series with contactors, relays, valves,
solenoids, small motors, and lamps.

Operation (Delay-on-Make):

Upon application of input voltage, the time delay begins.
The output is de-energized before and during the time
delay. At the end of the time delay, the output energizes
and remains energized until input voltage is removed.
Reset: Removing input voltage resets the time delay
and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

R Selection Chart
Desired Time Delay*
Seconds RT
1 4 Megohm
0.05| 05 2 5 0.0
0.5 10| 30 60 0.5
1.0 20| 60 | 120 1.0
v 24VDC or ACONLYT w
1.5 30 90 | 180 1.5
2.0 40 | 120 | 240 2.0
2.5 50 | 150 | 300 2.5
3.0 60 | 180 | 360 3.0
420 3.5
480 4.0
540 4.5
600 5.0

* When selecting an external Ry add at least
20% for tolerance of unit and the Rt.
T 1 Megohm max for 12 VDC Units

Order Table:
TS1 X X X X
Input Voltage Adjustment Time Delay* Time Delay*

1-12VDC 1 - Fixed (12vDCQ) (ALL other voltages)
2 - 24VAC 2 - External adjust 1-0.05-1s 1-0.05-3s

3-24VDC 2-0.5-20s 2-0.5-60s

4 -120VAC 3-2-60s 3-2-180s

5-120VDC 4-5-120s 4-5-600s

6 - 230VAC

TS1 Series

Features:

* Two terminal series connection with load

* 5mA - 1A load currents

¢ Totally solid state & encapsulated

e +2% repeat accuracy

* Fixed or adjustable delays from 0.05s - 10m
in 8 ranges

Approvals: C€ -\ @
Auxiliary Products:

 External adjust potentiometer:
P/N: P1004-XX

P/N: P1004-XX-X

Female quick connect:

P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Mounting bracket: P/N: P1023-6
Versa-knob: P/N: P0700-7

DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20
Plug-on adjustment module:
P/N: VIP(X)(X)

All Other Voltages 12VDC
Time Delay |[VIPP/N| |Time Delay | VTP P/N

1-0.05-3s | VTIP4B 1-0.05-1s | VTP2A
2-0.5-60s | VTP4F 2-0.5-20s | VTP2E
3-2-180s | VTP4] 3-2-60s | VTP2F
4-5-600s | VIP5N 4-5-120s | VIP2H
Selection Table for VTP Plug-on Adjustment
Accessory.

Available Models:

TS1111 TS1411

TS12110 TS14110

TS121150 TS141180

TS12120 TS1412

TS12130 TS14120

TS121360 TS14130

TS1214 TS1415

TS121420 Ts1416

TS12160 TS1418

TS12190 Ts1421

TS1221 TS1422

TS1222 TS1423

TS1224 TS1424

TS13115 TS1612

TS1321 Ts1615

TS1410.1 TS1621

TS1410.25 TS1622

*If fixed delay is selected, insert delay
(0.05 - 120) (12VDC) or (0.05 - 600)
(other voltages) in secs.

Specifications

Time Delay Form................ .. ... NO, open during timing
Type. ..o Analog circuitry Maximum Load Current. . ... 1A steady state, 10A inrush at 60°C
Range 12VDC............. 0.05 - 120s in 4 adjustable ranges or fixed Minimum Holding Current . ... bmA
(I MQ max. R}) Voltage Drop..................... =25V@IA
Other Voltages 0.05 - 600s in 4 adjustable ranges or fixed Protection
Repeat Accuracy .............. . #2% or 20ms, whichever is greater Circuitry ..................... Encapsulated
Tolerance (Factory Calibration). . ... <#10% Dielectric Breakdown ............. 22000V RMS terminals to mounting surface
Recycle Time. .................... After timing - < 16ms Insulation Resistance.............. >1700 MQ
During timing - 0.1% of time delay or 75ms, Polarity ......................... DC units are reverse polarity protected
whichever is greater Mechanical
Time Delay vs Temp. & Voltage. .. .. <+10% Mounting ................... ... Surface mount with one #10 (M5 x 0.8) screw
Input Dimensions. . 2x2x1.211in. (50.8 x 50.8 x 30.7 mm)
Voltage.............oooiiin.. 12, 24 or 120VDC; 24, 120, or 230VAC Termination. ..................... 0.25 in. (6.35 mm) male quick connect terminals
Tolerance......... . £20% Environmental
AC Line Frequency ............... 50/60 Hz Operating / Storage Temperature. . . -40° to 80°C / -40° to 85°C
Output Humidity. ....................... 95% relative, non-condensing
Type ..o Solid state Weight.......................... =240z (68 g)
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Timer - Delay-on-Make

TH1 Series

US PATENT
6708135

The TH1 Series is a solid-state relay and timer
combined into one compact, easy-to-use control.
This highly reliable device eliminates the need
for a separate solid-state relay. When mounted to
a metal surface, it can switch load currents up to
20A steady state, and 200A inrush.

Operation (Delay-on-Make):

Upon application of input voltage, the time delay begins.
The output is de-energized before and during the time
delay. At the end of the time delay, the output energizes

Connection:
L1 N/L2
—. V
*—9
S1
> T
L L L
3

S1 = Optional Low Current Initiate Switch
R, is used when external adjustment is ordered.

and remains energized until input voltage is removed.
Reset: Removing input voltage resets the time delay
and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 4 for dimensional drawing.

R Selection Chart
Desired Time Delay*
Seconds RT
1 2 3 4 |Kohms
0.1| 0.5 2 5 0
0.3 6| 20 60 10
0.6 12| 38 | 120 20
0.9 18 | 55 | 180 30
1.2 24 | 73 | 240 40
1.5 30| 90 | 300 50
1.8 36 | 108 | 360 60
2.1 42 | 126 | 420 70
2.4 48 | 144 | 480 80
2.7 54 | 162 | 540 90
3.0 60 | 180 | 600 [ 100

* When selecting an external Ry add at least
15% for tolerance of unit and the Rt

Order Table:
TH1 X X X X
Output Rating Input Voltage Adjustment Time Delay*
A-6A 2-24VAC —1 - Fixed —1-0.1-3s
B-10A 4 - 120VAC —2 - External adjust [—2-0.5 - 60s
C-20A 6 - 230VAC —3 - Onboard adjust |—3-2-180s
—4-5-600s

Features:

* High current load capacity up to 20A with
200A inrush

¢ Solid-state switching - no contact wear
or arcing

* Encapsulated

¢ Fixed or adjustable time delays from 0.1 - 600s

* + 2% repeat accuracy

* +5% factory calibration

* Metallized mounting surface for heat transfer

Approvals: CE -\ @

Auxiliary Products:

* External adjust potentiometer:
P/N: P1004-95
P/N: P1004-95-X
* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
P/N: P1015-18
Versa-knob: P/N: P0700-7

Available Models:

TH1A421

TH1B633

TH1C415

TH1C621

If desired part number is not listed, please call us to
see if it is technically possible to build.

*If fixed delay is selected, insert

delay (0.1 - 600) in secs.

Specifications

Time Delay Minimum Load Current............... 100mA
Range.................ooooil 0.1 - 600s in 4 adjustable ranges or fixed Voltage Drop.........................=25V atrated current
Repeat Accuracy ..................... +2% or 20ms, whichever is greater OFF State Leakage Current ............ =5mA @ 230VAC
Tolerance (Factory Calibration)......... <+5% Protection
Time Delay vs Temp. & Voltage. ........ <+10% Circuitry .................. Encapsulated
Recycle Time. ........................ <150ms Dielectric Breakdown ................. 22000V RMS terminals to mounting surface
Input Insulation Resistance.................. >100 MQ
Voltage.................oiiiiii... 24,120, or 230VAC Mechanical
Tolerance............................ +15% Mounting ** ......... .. ... Surface mount with one #10 (M5 x 0.8) screw
AC Line Frequency ................... 50/60 Hz Dimensions. ......................... 2x2x1.51 in. (50.8 x 50.8 x 38.4 mm)
Power Consumption.................. <2VA Termination.......................... 0.25 in. (6.35 mm) male quick connect terminals
Output Environmental
Type ... Solid state Operating / Storage Temperature. . .. ... -20° to 60°C / -40° to 85°C
Form.................ooo NO, open during timing Humidity.................... ... ... 95% relative, non-condensing
Maximum Load Currents Output Steady State Inrush** Weight..............................=390z (111 g)
A 6A 60A
B 10A 100A **Must be bolted to a metal surface using the included heat sink compound. The maximum
C 20A 200A mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.
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Timer - Delay-on-Make

MSM Series

Connection:

+ -
L1 N/L2
\

V = Voltage
L=TLoad

R = Red Wire
B = Black Wire

The MSM replaces bi-metal type timing with
reliable solid-state circuitry. There are no moving
parts to arc or wear. It is a cost effective solution
for OEM designers. It is available for printed
circuit board mounting or surface mounting with a
removable bracket and wire leads. The MSM offers
immediate reset on removal of power.

Operation (Delay-on-Make):

The time delay begins upon application of input voltage.
The output is de-energized before and during the time
delay. At the end of the time delay, the output energizes
and remains energized until input voltage is removed.
Reset: Removing input voltage resets the time delay
and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 167, Figure 25 for dimensional drawing.

Features:

* Printed circuit mount or wire leads

¢ Fixed delays from 0.05 - 180s

* + 5% repeat accuracy

* +15% factory calibration

* Two-wire series connection with the load
¢ Fast reset

Approvals: C€ -\ @

Available Models:

MSM10.2W7 MSM21W9
MSM10.5W6 MSM22W6
MSM10.7W6 MSM25W9
MSM11W6 MSM30.7W6
MSMT110W6 MSM33W9
MSM130W9 MSM360P1
MSM16W9 MSM40.2W6
MSM190W6 MSM420W6
MSM20.15W9 MSM42W6
MSM210P3 MSM610W9

If desired part number is not listed, please call
us to see if it is technically possible to build.

Order Table:
MsM X X X X
Input Voltage Fixed Time Delay = |Wire Type Wire Length Inches (mm)
1-12VDC 0.05 - 180s P-PCMount 11 -0.250 (6.35)
2-24VAC e . —2-0.375 (9.53)
3-24VDC Specify fixed time 3-0.5 (12.70)
4-120VAC in seconds. 4. 0.625 (15.88)
6 - 230VAC —5-0.75 (19.05)
W -Stranded  {—6-6.0 (152.4)
Wire Leads —7-7.0(177.8)
—8-8.0(203.2)
—9-9.0 (228.6)
Time Delay Voltage Drop........................=25V@05A
Type ... Analog Circuitry Protection
Range..............cooiiiiiiiii.. 0.05 - 180s fixed Circuitry ........... ...l Encapsulated
Repeat Accuracy .................... 5% Dielectric Breakdown ................ >2000V RMS input to mounting surface
Tolerance (Factory Calibration). .. ..... +15% Insulation Resistance. ................ >100 MQ
Recycle Time........................ <75ms Polarity ................ ... ... ... DC units are reverse polarity protected
Time Delay vs Temp. & Voltage. . ... ... +15% Mechanical
Input Mounting ... a. PC mount 14 AWG (2.087mm?) wires
Voltage......................... 12 or 24VDC; 24, 120, or 230VAC (Can be inserted in AMP Miniature Spring
Tolerance........................... +10% Socket #645980-1)
AC Line Frequency .................. 50/60 Hz b. Stranded 18 AWG wire leads (0.933 mm?)
Output with mounting bracket
Type. ..o Solid State Environmental
Form............. .. ...l NO, open during timing Operation / Storage Temperature. . . . .. -20° to 60°C / -30° to 85°C
Maximum Load Current.............. 0.5A steady state 25°C; 0.25A steady state 60°C Humidity. ... 95% relative, non-condensing
Minimum Holding Current........... 40mA Weight . ..., P:=110z(31.2g) W: =120z (34g)
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Timer - Delay-on-Make TSD4 Series

The TSD4 Digi-Timer is a delay-on-make timer Features:
— - —a— with a normally closed solid-state output. The load
3 ? 1 is energized prior to and during the delay period. * Fixed or adjustable delays from 0.1s - 100h
i The TSD Series is designed for more demanding e 24,120, or 230VAC
1 L commercial and industrial applications where * +0.1% repeat accuracy
v small size and accurate performance are required. * +1% factory calibration
us paTENT 4 The factory calibration for fixed time delays is * 1A, solid-state output
within 1% of the target time delay. The repeat * Encapsulated

accuracy, under stable conditions, is 0.1% of the Approvals:
time delay. The TSD Series is rated to operate over PP CE b\ @

an extended temperature range. Time delays of 0.1

seconds to 100 hours are available. The output is Auxiliary Products:

rated 1A steady and 10A inrush. The modules are

totally solid state and encapsulated to protect the External adjust potentiometer:
electronic circuitry. P/N: P1004-95

P/N: P1004-95-X

Mounting bracket: P/N: P1023-6
Female quick connect:

Operation (Delay-on-Make NC):
Upon application of input voltage, the load energizes

. immediately. When the initiate switch is closed, the !
Connection: time delay begins. At the end of the time delay, the load P/ N P1015-64 (AWG 14/16)
L1 NIL2 de-energizes. * Quick connect to screw adaptor:
® \'% *—— Reset: When the initiate switch is reopened, the load P/N: P1015-18
energizes again and the time delay is reset. Removing ¢ Versa-knob: P/N: P0700-7

DIN rail: P/N: C103PM (Al)

S1 — input voltage resets the time delay.
DIN rail adaptor: P/N: P1023-20

For more information see:

L b Appendix A, pages 156-164 for function descriptions .
4 D and diagrams. Available Models:
-J——- = == Appendix B, page 165, Figure 1 for dimensional drawing. TSD44115S
3 207k If desired part number is not listed, please call
O us to see if it is technically possible to build.

External Resistance vs. Time Delay:

In Secs., Mins., or Hours

10007 1007 10
S1 '= Initiate Switch ' . 7504 754 75
R, is used when external adjustment is ordered.
5004 504 5.0
25071 25125
10 110.1
r'y 410 25k 50 k 75k 100 k
Time 2( 1 0 . . P
Delay & & & RT = External Timing Resistor in Kilohms
Ranges 5 g 3
6

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the Rt terminals; as the resistance increases the
time delay increases.

When selecting an extemal RT, add the tolerances of the timer and the Rt
for the full time range adjustment

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and

Order Table: a 60 Kohm Rr. For 110 100 S use a 100 K ohm Rr.
TSD4 X X X
Input Voltage | Adjustment Time Delay*
2-24VAC 1 - Fixed —0-0.1-10s
4-120VAC 2 - External adjust |—1-1-100s
6 - 230VAC 3 - Onboard adjust |—2-10-1000s
—3-0.1-10m

—4-1-100m *If fixed delay is selected, insert
—5-10-1000m  delay (0.1 - 1000) followed by (S) sec.

—6-1-100h (M) min. or (1 -100) (H) hours.

Specifications
Time Delay Voltage Drop........................=25V@1A
Range.............................. 0.1s - 100h in 7 adjustable ranges or fixed Protection
Repeat Accuracy .................... +0.1% or 20ms, whichever is greater Circuitry ... Encapsulated
Tolerance (Factory Calibration)........ <#1% Dielectric Breakdown . ............... 22000V RMS terminals to mounting surface
ResetTime.......................... <150ms Insulation Resistance................. 21700 MQ
Time Delay vs Temp. & Voltage. .. ..... <+1% Mechanical
Input Mounting ............... ... ... Surface mount with one #10 (M5 x 0.8) screw
Voltage. ... 24,120, or 230VAC Dimensions. ........................ 2x2x1.21 in. (50.8 x 50.8 x 30.7 mm)
Tolerance........................... +20% Termination......................... 0.25 in. (6.35 mm) male quick connect terminals
AC Line Frequency .................. 50/60 Hz Environmental
Power Consumption................. <2VA Operating / Storage Temperature. . . ... -40° to 75°C / -40° to 85°C
Output Humidity. .......................... 95% relative, non-condensing
Type ..o Solid state Weight.............................=240z (68 g)
Form............................... NG, closed before & during timing
Maximum Load Current.............. 1A steady state, 10A inrush at 60°C

OFF State Leakage Current ........... =5mA @ 230VAC
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Timer - Delay-on-Make

S

US PATENT
6708135

Connection:
L1 N/L2
———e e
S1
r/
L L L
3 24

S1 = Low Current Initiate Switch

R,is used when external adjustment is ordered.

Order Table:
THD4 X
Output Rating
A-6A
B -10A
C-20A

Specifications

X
Input Voltage

2-24VAC
4 -120VAC
6 - 230VAC

The THD4 utilizes solid-state circuitry and a
solid-state relay in one easy to use control. The
metallized mounting surface allows a metal panel
to dissipate heat rather than adding an expensive
heat sink. The solid-state output is rated 6, 10, or 20
amps steady and up to 200 amps inrush. Motors,
heaters and valves can be switched directly,
eliminating the expense of a separate contactor.
The THD4 offers substantial performance,
reliability, and cost advantages for OEM designers.

Operation (Delay-on-Make NC):

Upon application of input voltage, the load is energized
immediately. When the initiate switch closes, the time
delay begins. At the end of the time delay, the load
de-energizes.

Reset: When the initiate switch is reopened, the load is
again energized and the time delay is reset. Removing
input voltage resets the time delay and the output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 4 for dimensional drawing.

External Resistance vs. Time Delay:

In Secs. or Mins.

10007 1007 10
7501 75175
5004 504 5.0
2504 25425
10 1101
A | alo 25k 50 k 75k 100k
Time 2 1 0 - —_— . .

Delay 2 8 & RT = External Timing Resistor in Kilohms

Ranges 51! 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the RT terminals; as the resistance increases the
time delay increases

When selecting an external Rt, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and

a 50 Kohm Rr. For 1to 100 S use a 100 K ohm Rt
X
Adjustment Time Delay*

1 - Fixed —0-0.1-10s

2 - External adjust  |—1-1-100s

3 - Onboard adjust  [—2-10 - 1000s
—3-0.1-10m
—4-1-100m
—b5-10-1000m  or (M) min.

THD4 Series

Features:

* High load current capacity up to 20A, 200A
inrush

* Load energized prior to & during timing

+0.5% repeat accuracy

+1% factory calibration

* Totally solid state & encapsulated

* Fixed or adjustable delays from 0.1s - 1000m
in 6 ranges

Approvals: CGN @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Female quick connect:

P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7

Available Models:

There are no part numbers currently active. Please
call Technical Support with your requirements.

*If fixed delay is selected, insert
delay (0.1 - 1000) followed by (S) sec.

Time Delay Minimum Load Current............ 100mA
Range..............cooiiviin... 0.1s - 1000m in 6 adjustable ranges or fixed Voltage Drop......................=25V atrated current
Repeat Accuracy .................. +0.5% or 20ms, whichever is greater OFF State Leakage Current ......... =5mA @ 230VAC
Tolerance (Factory Calibration). .. ... <#1% Protection
Reset Time........................ <150ms Circuitry ........... ... ... Encapsulated
Time Delay vs Temp. & Voltage. . . ... <#2% Dielectric Breakdown .............. 22000V RMS terminals to mounting surface
Input Insulation Resistance............... >100 MQ
Voltage........................... 24,120, or 230VAC Mechanical
Tolerance......................... +20% Mounting** ............ ... ... .. Surface mount with one #10 (M5 x 0.8) screw
AC Line Frequency ................ 50/60 Hz Dimensions. . 2x2x1.51in. (50.8 x 50.8 x 38.4 mm)
Power Consumption............... <2VA Termination. ...................... 0.25 in. (6.35 mm) male quick connect terminals
Output Environmental
Type. ..o Solid state Operating / Storage Temperature. . . . -40° to 60°C / -40° to 85°C
Form................. ... ... NC Humidity. ........................ 95% relative, non-condensing
Rating Output Steady State Inrush** Weight . ...t =390z (111 g)
A 6A 60A
B 10A 100A **Must be bolted to a metal surface using the included heat sink compound.
C 20A 200A The maximum mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.
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Timer - Delay-on-Make KSD4 Series

The KSD4 Digi-Timer offers a delay-on-make Features:
function with normally closed solid-state output.

3 The load is energized prior to and during the time
‘

! 1514 ' * Fixed or adjustable delays from 0.1s - 1000m
delay. This series is designed for general purpose +0.5% repeat accuracy
$1 Ty % commercial and industrial applications where a

. ; . . . +5% factory calibration
small, cost effective, reliable solid-state timer is « 24,120, or 230VAC

US PATENT required. The factory calibration for fixed time « 1A, solid-state output

delays is within 5% of the target time delay. Th? « Encapsulated

repeat accuracy, under stable conditions, is 0.5% o .

the selected time delay. This series is designed for Approvals: CE b\ @

input voltages of 24, 120 or 230VAC. Time delays

of 0.1 seconds to 1000 minutes are available in 6 Auxiliary Products:

ranges. The output is rated 1A steady and 10A

inrush. The modules are totally solid state and External adjust potentiometer:
encapsulated to protect the electronic circuitry. P/N: P1004-95

P/N: P1004-95-X

Mounting bracket: P/N: P1023-6
Female quick connect:

6708135

Operation (Delay-on-Make NC):
Upon application of input voltage, the load energizes

. immediately. When the initiate switch is closed, the time .

Connection: delay begins. At the end of the time delay, the load de- P/ N P1015-64 (AWG 14/16)

. * Quick connect to screw adaptor:
L1 N/L2 energizes. P/N: P1015-18
———— @ \Y; o —— Reset: When the initiate switch is reopened, the load . -
energizes and the time delay is reset. Removing input ° Versa'lfn()b: P/N: P0700-7

— 9 voltage resets the time delay. ¢ DIN rail: P/N: C103PM (Al)

S1 * DIN rail adaptor: P/N: P1023-20

For more information see:

Appendix A, pages 156-164 for function descriptions .
7 L ¢ and diagrams. Available Models:
L L L Appendix B, page 165, Figure 1 for dimensional drawing. KSD4433
3 24k

If desired part number is not listed, please call us
O . . to see if it is technically possible to build.
External Resistance vs. Time Delay:

In Secs. or Mins.

10007 1007 10
S1 = Initiate Switch 7501 75175
R,is used when external adjustment is ordered.
5004 504 5.0
2504 254 25
10 11041
A 4|0 25k 50k 75k 100 k
Time 2 1 0 _ _— : -
Delay 2 8 . RT = External Timing Resistor in Kilohms
Ranges 5! 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the RT terminals; as the resistance increases the
time delay increases.

When selecting an external Rt, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 Kohm Rr. For 1to 100 S use a 100 K ohm Rr.

Order Table:
KSD4 X X X
Input Voltage Adjustment Time Delay*
2-24VAC 1 - Fixed 0-0.1-10s
4 -120VAC 2 - External adjust 1-1-100s
6 - 230VAC 3 - Onboard adjust 2-10-1000s

3-01-10m *If fixed delay is selected, insert
4-1-100m  delay (0.1 -1000) followed by (S) sec.
5-10-1000m or (M) min.

Specifications

Time Delay OFF State Leakage Current ........... =5mA @ 230VAC
Range.............................. 0.1s - 1000m in 6 adjustable ranges or fixed Voltage Drop........................ =25V@IA

Repeat Accuracy ... £0.5% or 20ms, whichever is greater Protection

Tolerance (Factory Calibration. ........ <+5% Circuitry .......... ... Encapsulated

Reset Time. .................oooo.n. <150ms Dielectric Breakdown ................ 22000V RMS terminals to mounting surface
Time Delay vs Temp. & Voltage. . ...... <+10% Insulation Resistance................. =100 MQ

Input Mechanical

Voltage. ... 24,120, or 230VAC Mounting ............... ... ... Surface mount with one #10 (M5 x 0.8) screw
Tolerance........................... +£20% Dimensions. ....................... 2x2x1.211n. (50.8 x 50.8 x 30.7 mm)

AC Line Frequency .................. 50/60 Hz Termination. ........................ 0.25 in. (6.35 mm) male quick connect terminals
Power Consumption................. <2VA Environmental

Output Operating / Storage Temperature. .. ... -40° to 60°C / -40° to 85°C

Type ..o Solid state Humidity........................... 95% relative, non-condensing
Form................ .o NG, closed before & during timing Weight............................. = 240z (68g)

Maximum Load Current.............. 1A steady state, 10A inrush at 60°C

39
For information, call 800-221-0487 [ Switches Unlimited [ Fax 718-672-6370 [1 www.switchesunlimited.com

tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer - Delay-on-Make

— -
=
9
L giiige
EXTERNAL
ADJUSTMENT

—

The TS4 Versa-Timer is an analog delay-on-make
timer with a normally closed solid-state output.
Unlike an interval timer, the load is energized prior
to and during the time delay period. It can be used
as a faster starting interval time delay when S1 is
closed upon application of input voltage.

Operation (Delay-on-Make NC):

Upon application of input voltage, the load is energized
immediately. When the initiate switch is closed, the time
delay begins. At the end of the time delay, the load de-
energizes.

Reset: When the initiate switch is reopened, the load again
energizes and the time delay is reset. Removing input
voltage resets the time delay and output.

For more information see:
Appendix A, pages 156-164 for function descriptions
and diagrams.

Connection: Appendix B, page 165, Figure 1 for dimensional drawing.
L1 N/L2
—. V
-— & Rt Selection Chart
S1 Desired Time Delay*
R
Seconds T
1 4 Megohm
3
4 L 005| 05| 2| 5| 00
L L L 05| 10| 30 | 60 | 0.5
3 2+t 1.0 20| 60 | 120 1.0
O 1.5 30| 90 | 180 1.5
2.0 40 | 120 | 240 2.0
| 4 5 | 2.5 50 | 150 | 300 2.5
I - T | 3.0 60 | 180 | 360 3.0
420 3.5
| E&\Q Rt ' 480 | 40
| [ 540 | 45
S1 = Initiate Switch 600 5.0

R,is used when external adjustment is ordered.

Order Table:
TS4 X X
Input Voltage Adjustment Time Delay*
2-24VAC 1 - Fixed 1-0.05-3s
4 -120VAC 2 - External adjust 2-0.5-60s
6 - 230VAC 3-2-180s *If fixed delay is selected, insert

* When selecting an external Ry add at least
20% for tolerance of unit and the Rt.

4-5-600s delay (0.05 - 600) in secs.

TS4 Series

Features:

* Fixed or adjustable delay

* Load energized prior to & during time delay
* 0.05 - 600s in 4 ranges

* +2% repeat accuracy

* 24,120, or 230VAC

* 1A, solid-state output

* Encapsulated

Approvals: CE -\ @

Auxiliary Products:

 External adjust potentiometer:
P/N: P1004-XX
P/N: P1004-XX-X
* Mounting bracket: P/N: P1023-6
* Female quick connect:
P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
P/N: P1015-18
Versa-knob: P/N: P0700-7
DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20
Plug-on adjustment module:
P/N: VIP(X)(X)

Time Delay VTP P/N
1-0.05-3s VTP4B
2-0.5-60s VTP4F
3-2-180s VTP4]

4 - 5-600s VTP5N
Selection Table for VTP Plug-on
Adjustment Accessory.

Available Models:
TS441180

TS4422

TS4611

If desired part number is not listed, please call
us to see if it is technically possible to build.

Specifications

Time Delay Maximum Load Current............ 1A steady state, 10A inrush at 60°C
Type ... Analog circuitry Voltage Drop......................=25V@IA
Range..................ooooiin 0.05 - 600s in 4 adjustable ranges or fixed Protection
Repeat Accuracy .................. +2% or 20ms, whichever is greater; Circuitry .............. .. ... Encapsulated

under fixed conditions Dielectric Breakdown > 2000V RMS terminals to mounting surface
Tolerance (Factory Calibration). ... .. <#10% Insulation Resistance............... =100 MQ
Time Delay vs Temp. & Voltage. . . ... <+10% Mechanical
Recycle Time...................... <150ms Mounting .............. .. ... Surface mount with one #10 (M5 x 0.8) screw
Input Dimensions. .................. ..2x2x1.21 in. (50.8 x 50.8 x 30.7 mm)
Voltage........................... 24,120, or 230VAC Termination. ...................... 0.25 in. (6.35 mm) male quick connect terminals
Tolerance......................... +20% Environmental
AC Line Frequency ................ 50/60 Hz Operating / Storage Temperature. . . . -40° to 75°C / -40° to 85°C
Output Humidity. 95% relative, non-condensing
Type ... Solid state Weight...........................=240z(68g)
Form............. ... ............ NG, closed during timing
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Timer - Delaz-on—Break TDB ‘ TDBH ‘ TDBL Series

The TDB Series combines accurate digital circuitry Features:
withisolated, 10A, DPDT or SPDT contacts inan 8
SSAC or 11-pin plug-in package. The TDB Series features « Switch settable time delay

e DIP switch selectable time delays ranging from

! ) e Three time ranges from 0.1s - 10,230s
b 0.1-10,230 seconds in three ranges. The TDB Series

+0.1% repeat accuracy

v a is the product. of choice for custom control panel * 429% setting accuracy
y e and OEM designers. * 10A, SPDT or DPDT output contacts
RATING: 10 A RES. AT 240 VAC ¢ LED indication

TIMEDEVAXRECAY Operation (Delay-on-Break): .
TDB In};ut volta(ge m}ilst be app)lied to the input before and Approvals: CE b\ @ @

[XXXX] during timing. Upon closure of the initiate switch, the 8-pin models UL listed when
wwyssaccom; MADE INUSA outputrelay is energized. The time delay begins when used in combination with
the initiate switch is opened (trailing edge triggered). P1011-6 socket only.

The output remains energized during timing. At the
end of the time delay, the output de-energizes. The
output will energize if the initiate switch is closed when
input voltage is applied. Panel mount kit: P/N: BZ1
Reset: Reclosing the initiate switch during timing resets Hold-down clips (sold in pairs):
the time delay. Loss of input voltage resets the time delay P/N: PSC8 (NDS-8)
Connection: and output. P/N: PSC11 (NDS-11)

11-pin socket: P/N: NDS-11
Octal 8-pin socket: P/N: NDS-8

Auxiliary Products:

For more information see:

Appendix A, pages 156-164 for function descriptions * Octal socket for UL listing: P/N: P1011-6
and diagrams.
Appendix B, page 165, Figure 8 for dimensional drawing.
8-pin octal Available Models:
SPDT TDBI20AL TDBH120AL
. . . . TDB120ALD TDBHI120ALD
Digi-Set Binary Switch Operation: TDB12D TDBH24AL
TDB230AL TDBL120AL
AT B ‘ TDB24AL TDBL120ALD
i - ;1 - Initiate Switch ed 0.1..102.3 1..1023  10...10,230 TDB24DL TDBL24DL
tact: ted.
€ldy contacts are 1solate OFF »ON OFF »ON OFF »ON If desired part number is not listed, please call

10m us to see if it is technically possible to build.
20m
40m
80m
160m
320m
640m
1280m=
2560 =
5120m

11-pin
DPDT

3000 S

Order Table:

TDB -1 -1023s in 1s increments X X X
TDBH - 10 -10,230s in 10s increments | Input Voltage EED* Type Plug / Output Form
TDBL - 0.1 - 102.3s in 0.1s increments 12D -12VDC L D - 11-pin plug, DPDT
24A - 24VAC Blank - Octal (8-pin) plug, SPDT
24D - 24VDC/28VDC
110D - 110VDC
120A - 120VAC *Note: LED not available
230A - 230VAC on 12VDC units.

Time Delay Output
Type ..o Digital integrated circuitry Electromechanical relay
Range™ ......... ... ... . ... 0.1-102.3s in 0.1s increments SPDT or DPDT
1-1023s in 1s increments 10A resistive @ 120/240VAC & 28VDC;
10 - 10,230s in 10s increments 1/3 hp @ 120/240VAC
Repeat Accuracy ...................... +0.1% or 20ms, whichever is greater Life..........oo i Mechanical - 1 x 107; Electrical - 1 x 10°
Setting Accuracy +2% or 50ms, whichever is greater Protection
Reset Time.................... < 50ms Isolation Voltage. ...................... 21500V RMS input to output
Recycle Time.................. <150ms Polarity ........... ... ... .o DC units reverse polarity protected
Time Delay vs Temp. & Voltage.......... +5% Mechanical
Indicator ............. ...l LED indicates relay is energized Mounting ... Plug-in socket
Initiate Time .......................... <60ms Dimensions. .......................... 3.2x24x1.8in. (81.3 x 60.7 x 45.2 mm)

Input Termination. .......................... Octal 8-pin plug-in or 11-pin plug-in
Voltage. ..........cooviiiiin 12,24/28, or 110VDC; 24, 120, or 230VAC Environmental
Tolerance ~ 12VDC & 24VDC/AC. ... .. -15% - 20% Operating / Storage Temperature. .. ... .. -20° to 65°C / -30° to 85°C
110 to 230VAC/DC. ... ... -20% - 10% Weight ............................... =60z (170 g)
AC Line Frequency .................... 50/60 Hz
Power Consumption................... <3.25W ** For CE approved applications, power must be removed from the unit when a switch

position is changed.
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Timer - Delay-on-Break

TRB Series

Time Delay Relay
%

S
‘.50

80
Seconds

;mm;' 10 A RES. AT 240 VAC
TIME DELAY RELAY

TRB

MADE IN USA

The TRB Series combines an isolated, 10A
electromechanical relay output with analog timing
circuitry. False trigger of the TRB by a transient is
unlikely because of the complete isolation of the
circuit from the line prior to initiation. The initiate
contact is common to one side of the line and may
be utilized to operate other loads. Installation is
easy due to the TRB's industry standard 8 or 11-pin
plug-in base wiring.

Operation (Delay-on-Break):

Input voltage must be applied before and during timing.
Upon closure of the initiate switch, the output relay
energizes. The time delay begins when the initiate switch
is opened (trailing edge triggered). The output remains
energized during timing. At the end of the time delay,
the output de-energizes. The output will energize if the
initiate switch is closed when input voltage is applied.
Reset: Reclosing the initiate switch during timing resets
the time delay. Loss of input voltage resets the time delay

XXXX]

Features:

* Onboard adjustable time delays

¢ Fixed or adjustable delays from 0.05 - 600s in
multiple ranges

* +2% repeat accuracy

e ACand DC operating voltages are available

¢ Isolated, 10A, SPDT or DPDT output contacts

Approvals: (E -\ @ @

8-pin models UL listed
when used in combination
with P1011-6 socket only.

Auxiliary Products:

Panel mount kit: P/N: BZ1
Hold-down clips (sold in pairs):
P/N: PSC8 (NDS-8)

P/N: PSC11 (NDS-11)

8-pin octal SPDT and output. * Octal 8-pin socket: P/N: NDS-8
* 11-pin socket: P/N: NDS-11
For more information see: * Octal socket for UL listing: P/N: P1011-6
Appendix A, pages 156-164 for function descriptions o External adjust potentiometers:
and diagrams. P/N: P1004-XX
Appendix B, page 165, Figure 9 for dimensional drawing. P/N: P1004-XX-X
* Versa-knob: P/N: P0700-7
External R, P/N Selection Table
11-pin SPDT Lk Available Models:
Value Part Number
TRB120A1Y240 TRB120A3X600
1M ohm P1004-16 TRB120A2Y1 TRB24A1Y0.2
1.5M ohm P1004-15 TRB120A2Y3 TRB24A4Y60
2M ohm P1004-14 TRB120A2Y30 TRB24D10Y10
3M ohm P1004-12 . . .
5M ohm. P1004-13 If desired part number is not listed, please call us to
1M ohm P1004-16-X see if it is technically possible to build.
1vin DPDT 1.5M ohm P1004-15-X
-pin 2M ohm P1004-14-X :
3M ohm P100412.X R Selection Chart
5M ohm P1004-13-X Time Delay*
Range Rt
Seconds | Megohm
[ — S1 = Initiate Switch 0.05...1 1.0
I__‘_1 v N/L2 Relay contacts are isolated. 882% 28
Order Table: R,is used when external adjustment is ordered. 015 =0
TRB X X X X 0.1...10 3.0
Input Voltage Adjustment and Output Form Time Tolerance  |Time Delay* :II gg :138
24A - 24VAC 1 - Fixed, Octal, SPDT X - £20% (seconds) 5 120 50
24D - 24VDC/28VDC ~ — (AC Volts only) Y - £10% L 1-005-1 57180 30
110D - 110VDC —2 - Onboard Adjust, Octal, SPDT Z-+5% -2 .0.05-2 7"'240 1 '5
120A - 120VAC - (AC Volts only) L 3.005-3 77300 20
230A - 230VAC —3 - Lock Shaft Adjust, Octal, SPDT -5-0.1-5 7".360 2'0
R (AC Volts only) —10-0.1-10 7-"420 3-0
—4 - Onboard adjust, 11-pin, DPDT -30-1-30 7".480 3'0
—7 - Ext. Adjust, 11-pin, SPDT 60-1-60 7".600 5'0
— without potentiometer —120 -2 -120 -
—10 - Fixed, 11-pin, DPDT —180-2-180 *When selecting an external
—240 -7 - 240 Rt add at least 15...30% for
—300 - 7 - 300 tolerance of unit and the R.
*If fixed delay is selected, insert —360 - 7 - 360
delay (0.05 - 600) in seconds. —420 -7 - 420
—480 - 7 - 480
—600 - 7 - 600

Specifications

Time Delay
Type

Repeat Accuracy .......................
Fixed Time Tolerance & Setting Accuracy . .
Initiate Time .. ............... ... ... ...
Reset Time
Recycle Time

Input Polarity ..................
Voltage. ..., 24/28 or 110VDC; 24, 120, or 230VAC Mechanical
(DC voltages on DPDT output models only) Mounting ............
Tolerance 24VDC/AC........ -15% - 20% Dimensions...........
110 to 230VAC/DC .-20% -10% Termination. ..............
AC Line Frequency .................. .50/60 Hz Environmental
Power Consumption.................... <3.25W Operating / Storage Temper:

Analog circuitry
.50ms - 10m in 15 adjustable ranges or fixed
+2% or 20ms, whichever is greater
+5, 10, or 20%
<70ms
.<75ms
<250ms
Time Delay vs Temp. & Voltage........... <+10%

Protection

Isolation Voltage

Weight...................

Insulation Resistance. .. . ...

Electromechanical relay

Isolated SPDT or DPDT

10A resistive @ 120/240VAC & 28VDC;
1/3 hp @ 120/240VAC

............. Mechanical - 1 x 107 Electrical - 1 x 10°
2100 MQ

21500V RMS between input to output
DC units are reverse polarity protected

Plug-in socket
3.62x2.39 x 1.78 in (91.6 x 60.7 x 45.2 mm)
Octal 8-pin plug-in or 11-pin plug-in

ature.........

-20° to 65°C / -30° to 85°C
............. =60z (170 g)
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Timer - Delaz-on—Break PRLB Series

Time Delay Relay
&

y

1 \
Seconds

80

'RATING: 10 A RES. AT 240 VAC
TIME DELAY RELAY

PRLB
[XXXX]
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[XXX]
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Connection:

S o

e o
| 4.5,
fide 3 _____ o
2.\
7
178 ¢
® O
L1 V N/L2

S1 = Initiate Switch
Relay contacts are isolated.

The PRLB Series is designed for use on non-
critical timing applications. It offers low cost, knob
adjustable timing control, full 10A relay output,
and onboard LED indication. The knob adjustment
provides a guaranteed time range of up to 10
minutes in 6 ranges. The onboard LED indicates
whether or not the unit is timing (flashing LED)
as well as the status of the output.

Operation (Delay-on-Break):

Input voltage must be applied at all times prior to and
during timing. Upon closure of the initiate switch, the
output contacts transfer and remain transferred if no
further action is taken. The LED is on steady. When the
initiate switch is opened, the time delay is started. The
LED flashes during timing. At the conclusion of the delay,
the output contacts revert to their original unenergized
position. Applying input voltage with the initiate switch
closed will energize the load.

Reset: Reclosing the initiate switch during timing resets
the time delay. Loss of input voltage resets the time delay
and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 9 for dimensional drawing.

Order Table:
PRLB X X X
Input Voltage |Adjustment Time Delay*

1-12VDC 1 - Factory Fixed 1-0.05-3s

2 - 24VAC 2 - Adjustable 2-0.1-10s

3-24VDC 3-1-60s

4 -120VAC 4-2-180s

5-110VDC 5-7-480s  +[f fixed delay is selected, insert
6 - 230VAC 6 -7 -600s

delay (0.05 - 600) in seconds.

Features:

* Onboard adjustable time delay relay

¢ Electronic circuit with electromechanical relay
* Popular AC & DC operating voltages

¢ Industry standard octal plug-in connection

e Time delays 0.05 - 600s in 6 ranges

+2% repeat accuracy

+10% factory calibration

* LED indication

* 10A, SPDT output contacts

Approvals: (E -\ @

Auxiliary Products:

¢ Panel mount kit: P/N: BZ1

* Hold-down clips (sold in pairs):
P/N: PSC8 (NDS-8)

¢ Octal 8-pin socket: P/N: NDS-8

* DIN rail: P/N: C103PM (Al)

Available Models:

PRLB422
PRLB425

If desired part number is not listed, please call us to
see if it is technically possible to build.

Specifications

Time Delay Protection

Type ..o Analog circuitry SUIge ..ot IEEE C62.41-1991 Level A

Range...................ooiil 0.05 - 600s in 6 adjustable ranges or fixed Isolation Voltage. . ..................... 21500V RMS input to output

Repeat Accuracy ...................... +2% or 20ms, whichever is greater Insulation Resistance................... =100 MQ

Tolerance............................. Knob adjust: guaranteed range Polarity ............ ...l DC units are reverse polarity protected
Fixed: £10% Indication

ResetTime............................ <75ms Type. ..o LED

Recycle Time.......................... <250ms Operation ............................ Output energized - on steady

Time Delay vs Temp. & Voltage.......... <+10% Output energized & timing - flashing

Input Mechanical

Voltage. .........oooiiiiiiiiiii. 12, 24, or 110VDC; 24, 120, or 230VAC Mounting ............ Plug-in socket

Tolerance 12VDC & 24VDC/AC ... .-15% - 20% Dimensions 3.62x2.39 x 1.78 in. (91.6 x 60.7 x 45.2 mm)

110 to 230VAC/DC . ...-20% - 10% Termination Octal 8-pin plug-in

AC Line Frequency .................... 50/60 Hz Environmental

Power Consumption................... <2.25W Operating / Storage Temperature. . ... ... -20° to 65°C / -30° to 85°C

Output Weight . .............................. =60z (170 g)

Electromechanical relay
Isolated, SPDT
10A resistive @ 28VDC; 10A resistive @ 240VAC;

1/3 hp @120 & 240VAC
Life. ..o Mechanical - 1x107; Electrical - 1x10°
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Timer - Delay-on-Break

HRDB Series

Connection:

+ —
L1 N/L2

The HRDB Series combines an electromechanical,
relay output with microcontroller timing circuitry.
The HRDB offers 12 to 230V operation in five
options and factory fixed, external, or onboard
adjustable time delays with a repeat accuracy of
+0.5%. The isolated output contact rating allows
for direct operation of heavy loads, such as
compressors, pumps, blower motors, heaters, etc.
The HRDB is ideal for OEM applications where
cost is a factor.

Operation (Delay-on-Break):

Input voltage must be applied before and during timing.
Upon closure of the initiate switch, the output relay
energizes. The time delay begins when the initiate switch
is opened. The output remains energized during timing.
At the end of the time delay, the output de-energizes. The
output will energize if the initiate switch is closed when
input voltage is applied.

Reset: Reclosing the initiate switch during timing resets
the time delay. Loss of input voltage resets the time delay
and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

St

Appendix B, page 165, Figure 2 for dimensional drawing.

External Resistance vs. Time Delay:
In Secs. or Mins.

S1 = Initiate Switch

L = Timed Load

UTL = Untimed Load (optional)
NO = Normally Open

C = Common, Transfer Contact

NOTE: A knob, or terminals 4 & 5 are only
included on adjustable units. Ryis used
when external adjustment is ordered. Relay

contacts are isolated. Dashed

internal connections. The untimed load is

optional.

Order Table:

HRDB X
Input Voltage
1-12VDC
2-24VAC
3-24VDC
4 -120VAC
6 - 230VAC

10007 1007 10
7504 75175
5004 504 5.0
2504 254 25
10 1]0.41
Al alo 25k 50 k 75k 100k
Time 2 1 0 _ . N .

Delay & & RT = External Timing Resistor in Kilohms

Ranges 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the R terminals; as the resistance increases the
time delay increases.

When selecting an external R, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 KohmRr. For 110 100 Suse a 100 Kohm R

lines are

X X X
Adjustment Jgime Tolerance |Time Delay*
1 - Fixed Blank - 5% 0-0.1-10s
2 - Onboard knob A-%1% 1-1-100s
3 - External adjust 2-10-1000s
3-0.1-10m
4-1-100m

Features:

¢ Isolated, 30A, SPDT, NO output contacts
* 12 to 230V operation in 5 options

¢ Delays from 0.1s - 100m in 5 ranges

* +0.5% repeat accuracy

e Factory fixed, onboard or external adjust

Approvals: (E -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Mounting bracket: P/N: P1023-6
Female quick connect:

P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7

DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:

HRDB1110M HRDB320
HRDB113S HRDB321
HRDB117S HRDB322
HRDB120 HRDB323
HRDB121 HRDB324
HRDB124 HRDB4130S
HRDB21A65M HRDB420
HRDB220 HRDB421
HRDB221 HRDB422
HRDB222 HRDB423
HRDB223 HRDB424
HRDB224 HRDB615M
HRDB315M HRDB621
HRDB3160M HRDB623

If desired part number is not listed, please call
us to see if it is technically possible to build.

*If fixed delay is selected, insert delay (0.1 - 1000)
followed by (S) sec, or (0.1 - 100) (M) min.

Specifications

Time Delay

Type....ooooiii i
Range...........................
Repeat Accuracy .................
Tolerance (Factory Calibration). . ...
Reset Time.......................
Initiate Time . ....................
Time Delay vs Temp. & Voltage. . . . .

Input

Voltage...............oooii.

Tolerance 12VDC & 24VDC .
24 to 230VAC.

AC Line Frequency ...............
Power Consumption..............

Output

Type ...

Form..........................

Ratings:

General Purpose 125/240VAC

Resistive 125/240VAC
28VDC

Motor Load 125VAC 1 hp* 1/4 hp**
... .Microcontroller circuitry 240VAC 2 hp** 1 hp**
....0.1s-100m in 5 adjustable ranges or fixed Life........oooiiiiiiiii Mechanical - 1 x 10°
....#0.5 % or 20ms, whichever is greater Electrical - 1 x 105, *3 x 10, **6,000
s 1%, 5% Protection
....<150ms SUIEE ..ot IEEE C62.41-1991 Level A
....<20ms Circuitry ............ ... ... . .Encapsulated
L E2% Dielectric Breakdown . ........... ..22000V RMS terminals to mounting surface
Insulation Resistance. ............ ..2100 MQ
....12 or 24VDC; 24, 120, or 230VAC Polarity ................ ... ... .. DC units are reverse polarity protected

o...-15% -20% Mechanical

....-20% -10% Mounting ..................

....50/60 Hz Dimensions. ................

....AC<4VA; DC<2W Termination. ................
Environmental

... .Electromechanical relay

... .Isolated, SPDT
SPDT-NO SPDT-NC Weight.....................
30A 15A
30A 15A
20A 10A

44

......... Surface mount with one #10 (M5 x 0.8) screw

..3x2x1.5in. (76.7 x 51.3 x 38.1mm)
..0.25 in. (6.35 mm) male quick connect terminals

....... -40° to 60°C / -40° to 85°C

..95% relative, non-condensing

cevo....=390z (111 g)

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com
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Timer - Delaz-on—Break ORB Series

The ORB Series” open PCB construction offers
the user good economy without sacrificing
performance and reliability. The output relay
is available in isolated, 10A, DPDT or SPDT
forms. The time delay may be ordered as factory
fixed, onboard knob, or external adjustment. All
connections are 0.25 in. (6.35 mm) male quick
connect terminals.

Operation (Delay-on-Break):

Input voltage must be applied before and during timing.
Upon closure of the initiate switch, the output relay
energizes. The time delay begins when the initiate switch
is opened (trailing edge triggered). The output remains
energized during timing. At the end of the time delay,
the output de-energizes. The output will energize if the
initiate switch is closed when input voltage is applied.
Reset: Reclosing the initiate switch during timing resets
the time delay. Loss of input voltage resets the time delay

Connection: and output.
LIy NL2 51 v NE2 For more information see:
Appendix A, pages 156-164 for function descriptions
and diagrams.
® Appendix B, page 165, Figure 11 for dimensional drawing.
S1 : _RT Sellectlon Ct:art
o6 Jo----{] 3 Desired Time Delay R
1 Second T
U5 1 2 3 4 5 [Megohm
® 0.05| 05| 0.6 1.2 3.0| 0.0
05| 5.0 10 20 50| 0.5
1.0 10 20 40 100| 1.0
1.5 15 30 60 150 1.5
SPDT 2.0 20 40 80 200 | 2.0
2.5 25 50 | 100 250 2.5
Relay contacts are isolated. 3.0 30| 60 | 120 | 300| 3.0

R, is used when external adjustment is ordered.

* When selecting an external RT add at least
20% for tolerance of unit and the Rt

Order Table:
ORB X X X
Input Voltage | Adjustment Time Delay* Output Form
24A - 24VAC 1 - Fixed 1-0.05-3s —Blank - SPDT
120A - 120VAC 2 - Onboard knob 2-0.5-30s —D - DPDT
230A - 230VAC 3 - External adjust 3-0.6 - 60s

4-1.2-120s *If fixed delay is selected, insert delay

5-3-300s  (0.05 - 300) in seconds.

Features:

* Low cost open PCB construction

* 10A, DPDT or SPDT output contacts
* Line voltage initiation

* Delays from 0.05s - 300s in 5 ranges
+2% repeat accuracy

* +10% factory calibration

Approvals: CE -\ C

Auxiliary Products:

* External adjust potentiometer:
P/N: P1004-12
P/N: P1004-12-X

* Female quick connect:
P/N: P1015-64 (AWG 14/16)

* Quick connect to screw adaptor:
P/N: P1015-18

* Versa-knob: P/N: P0700-7

Available Models:

ORB120A160
ORB120A25
ORB24A15D
ORB24A21D
ORB24A25

If desired part number is not listed, please call
us to see if it is technically possible to build.

Specifications

Time Delay Output
Type...ooeii Analog circuitry Type........oo.i
Range..............coiiiiiiiin 0.05 - 300s in 5 adjustable ranges or fixed Form......................
Repeat Accuracy .................... +2% or 20ms, whichever is greater Rating ....................
Tolerance (Factory Calibration)........ Adjustable: guaranteed range

Fixed: £10% Life..........oooooiiii,
ResetTime.......................... < 50ms Protection
Initiate Time .. ...................... <70ms Isolation Voltage. ...........
Time Delay vs Temp. & Voltage. ....... <+10% Mechanical
Input Mounting .................
Voltage ............................. 24,120, or 230VAC Termination. ...............
Tolerance 24VAC....... -15% - 20% Environmental

120 & 230VAC. ... ... -20% -10% Operating / Storage Temperature

AC Line Frequency .................. 50/60 Hz Weight . ...................
Power Consumption................. 2.25W

......... Electromechanical relay
......... Isolated, SPDT or DPDT
......... 10A resistive @ 120/240VAC & 28VDC;

1/3 hp @ 120/240VAC

......... Mechanical - 1x107; Electrical - 1x10°
......... 21500V RMS input to output

......... Surface mount with four #6 (M3.5 x 0.6) screws
......... 0.25 in. (6.35 mm) male quick connect terminals

...... -20° to 65°C / -30°to 85°C
.......... =270z (77 g)
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Features:

Timer - Delay-on-Break

;
()}

US PATENT

6708135

A
2

The KRDB Series is a compact time delay relay
measuring only 2 in. (50.8 mm) square. Its
microcontroller timing circuit provides excellent
repeat accuracy and stability. Encapsulation
protects against shock, vibration, and humidity.
The KRDB Series is a cost effective approach for
OEM applications that require small size, isolation,
reliability, and long life.

Operation (Delay-on-Break):

Input voltage must be applied before and during timing.
Upon closure of the initiate switch, the output relay
energizes. The time delay begins when the initiate switch
is opened. The output remains energized during timing.
At the end of the time delay, the output de-energizes. The
output will energize if the initiate switch is closed when
input voltage is applied.

Reset: Reclosing the initiate switch during timing resets
the time delay. Loss of input voltage resets the time delay

KRDB Series

* Compact time delay relay

* Microcontroller circuitry

+0.5% repeat accuracy

Isolated, 10A, SPDT output contacts
Factory fixed, onboard or external adjust
Delays from 0.1s - 1000m in 6 ranges

Input voltages from 12 to 230V in 6 options
e +5% factory calibration

Approvals: CE -\ C

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95
P/N: P1004-95-X

Connection: and output. * Mounting bracket: P/N: P1023-6
- ¢ Female quick connect:
1 N/L2 For more information see: P/N: P1015-13 (AWG 10/12)
v Appendix A, pages 156-164 for function descriptions P/N: P1015-64 (AWG 14/16)

Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7

DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

and diagrams.
Appendix B, page 165, Figure 1 for dimensional drawing.

External Resistance vs. Time Delay:

In Secs. or Mins.
| 100011007 10 Available Models:
UTL KRDB1110S KRDB2175
7501 75175 KRDB112.55 KRDB222
KRDB1120M KRDB31120S
R KRDB115M KRDB4155
T SWA\J 500{ 501 5.0 KRDB1160M KRDB420
KRDB120 KRDB421
V=Voltage KRDB121 KRDB422
S1 = Initiate Switch 250{ 25425 KRDB124 KRDB424
C = Common, Transfer Contact KRDB125 KRDB425
NO =N Ily O
NC = Ngxfrr;lzll}}z] CII;EZd 10l 104 If desired. p'ar.’c numb?r is not lis.ted, pleas.e call
UTL = Untimed Load (optional) ] A 4| alo 25k 50 k 75k 100k us to see if it is technically possible to build.
. . . Time 211 0| R_ = External Timing Resistor in Kilohms
Aknob is supplied for adjustable g::fgyes sl alsal T
units. The untimed load is optional. Output Current/Ambient
: This chart lies t t lly adjustabl rt bers.
Relay contacts are isolated. Théstwfmeade\aaeeslZZJLEIZE\: g:/:r}t,h: t]\gﬂfe ?ﬁeg\/prgngglf@ge;?d by varying Temperature

the resistance across the Rt terminals; as the resistance increases the

time delay increases. 10
When selecting an external R, add the tolerances of the timer and the Rt
for the full time range adjustment.
Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 Kohm Rr. For 1 to 100 S use a 100 K ohm Rr. 9
Order Table: A
KRDB X X X 8
Input Voltage |Adjustment Time Delay*
1-12VDC 1 - Fixed 0-0.1-10s
2 - 24VAC/DC 2 - Onboard knob 1-1-100s 7 T
3-24VDC 3 - External adjust {2 - 10 - 1000s 40 50 60
4-120VAC 3-0.1-10m °C
5-110VDC 4-1-100m *If fixed delay is selected, insert delay (0.1
6 - 230VAC 5-10 - 1000m

-1000) followed by (S) sec, or (M) min.

Specifications

Time Delay Max. Switching Voltage ............... 250VAC
Type ..o Microcontroller with watchdog circuitry Life (Operations) ..................... Mechanical - 1 x 107; Electrical - 1 x 10°
Range............................... 0.1s - 1000m in 6 adjustable ranges or fixed Protection
Repeat Accuracy ..................... +0.5% or 20ms, whichever is greater Circuitry ................ oo Encapsulated
Tolerance (Factory Calibration)......... <+5% Isolation Voltage. ..................... >1500V RMS input to output
Recycle Time......................... <150ms Insulation Resistance. ................. >100 MQ
Initiate Time . ........................ <40ms Polarity .............. ... ..ol DC units are reverse polarity protected
Time Delay vs Temp. & Voltage. .. ...... <+5% Mechanical
Input Mounting ............... ... ... ... Surface mount with one #10 (M5 x 0.8) screw
Voltage............cooviiiiiii.. 12,24, 110VDC; 24, 120 or 230VAC Dimensions. . .. 2x2x1.21in. (50.8 x 50.8 x 30.7 mm)
Tolerance 12VDC & 24VDC/AC ... .-15% -20% Termination. ......................... 0.25 in. (6.35 mm) male quick connect
110VDC, 120 or 230VAC .. ..-20% - 10% terminals
AC Line Frequency / DC Ripple. .. ..... 50/60 Hz / <10% Environmental
Power Consumption.................. AC<2VA; DC<2W Operating / Storage Temperature . ..... -40° to 60°C / -40° to 85°C
Output Humidity. ........................... 95% relative, non-condensing
Type. ..o Isolated relay contacts Weight..............................= =260z (74g)
Form................... ... ol SPDT
Rating (at40°C) ...................... 10A resistive @ 125VAC;
5A resistive @ 230VAC & 28VDC;
1/4hp @ 125VAC
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Timer - Delaz-on—Break TDUB Series

US PATENT

6708135

Connection:

+ =
L1 . N/L2

The TDUB Series combines digital timing circuitry
with universal voltage operation. Voltages of
24 to 240VAC and 12 to 24VDC are available in
three ranges. The TDUB Series offers DIP switch
selectable time delays ranging from 0.1 seconds to
102.3 minutes in three ranges. Its 1A rated output,
ability to operate on multiple voltages, and wide
range of switch selectable time delays make the
TDUB Series an excellent choice for process control
systems and OEM equipment.

ADD FOR
TIME DELAY
Operation (Delay-on-Break):

Input voltage must be applied before and during timing.
Upon closure of the initiate switch, the output energizes.
The time delay begins when the initiate switch is opened
(trailing edge triggered). The output remains energized
during timing. At the end of the time delay, the output
de-energizes. The output will energize if the initiate switch
is closed when input voltage is applied.

Reset: Reclosing the initiate switch during timing resets
the time delay. Loss of input voltage resets the time delay
and output.

3
= L= =
3 261
© 6
AUGAEEAaRE
"
o1 UTL

UTL = Optional Untimed Load

S1 = Initiate Switch
L = Timed Load

For more information see:

Adjustment Switch Operation
TIME DELAY

0.1...102.3
! OFF »ON

6.3

Add the value of switches in the ON
position for the total time delay.

Features:

* Switch selectable time setting
* 0.1s-102.3m in 3 ranges

* +0.5% repeat accuracy

* + 2% setting accuracy

° 1A,
* Wide voltage ranges

Approvals: c€ -\ @

Auxiliary Products:

solid-state output

* Female quick connect:
P/N:P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N:P1015-14 (AWG 18/22)

* Quick connect to screw adaptor:
P/N:P1015-18

e DIN rail: P/N: C103PM

* DIN rail adaptor: P/N: 1023-20

Appendix A, pages 156-164 for function descriptions Available Models:
and diagrams. ) ) ) ) TDUB3000A TDUBH3002A
Appendix B, page 165, Figure 1 for dimensional drawing. TDUB3002A TDUBL3002A

If desired part number is not listed, please call
us to see if it is technically possible to build.

Order Table:
Input Voltage Range Time Range Part Number
24 to 120VAC 0.1-102.3s TDUBL3000A
100 to 240VAC 0.1-102.3s TDUBL3001A
12 to 24VDC 0.1-102.3s TDUBL3002A
24 to 120VAC 1-1023s TDUB3000A
100 to 240VAC 1-1023s TDUB3001A
12 to 24VDC 1-1023s TDUB3002A
24 to 120VAC 0.1-102.3m TDUBH3000A
100 to 240VAC 0.1-102.3m TDUBH3001A
12 to 24VDC 0.1-102.3m TDUBH3002A
Specifications
Time Delay Off State Leakage Current. .............. AC =5mA @ 230VAC; DC = ImA
Range* ..............ooiiiiii., 0.1-102.3s in 0.1s increments Protection
1-1023s in 1s increments Circuitry. ............... oo Encapsulated
0.1-102.3m in 0.1m increments Dielectric Breakdown .................. 22000V RMS terminals to mounting surface
Repeat Accuracy....................... +0.5% or 20ms, whichever is greater Insulation Resistance................... >100 MQ
Setting Accuracy. ................ ... <#2% or 20ms, whichever is greater Polarity. ............ .. ... DC units are reverse polarity protected
Reset Time............................ <150ms Mechanical
Initiate Time .......................... <20ms Mounting. ... Surface mount with one #10 (M5 x 0.8) screw
Time Delay vs Temp. & Voltage.......... <+5% Dimensions.................. ... .. 2x2x1.21in (50.8 x 50.8 x 30.7 mm)
Input Termination........................... 0.25 in. (6.35 mm) male quick connect terminals
Voltage / Tolerance .................... 24 to 240VAC, 12 to 24VDC /+20% Environmental
AC Line Frequency / DC Ripple......... 50/60 Hz / <10% Operating / Storage Temperature . ...... -40° to 60°C / -40° to 85°C
Power Consumption................... AC< 2VA; DC< 1W Humidity......................... ..., 95% relative, non-condensing
Output Weight ............................... =240z (68 g)
Type Solid state
Form NO, closed before and during timing *For CE approved applications, power must be removed from the unit when a switch
Rating 1A steady state, 10A inrush at 60°C position is changed.
Voltage Drop.......................... AC=25V@1A; DC = 1V@1A
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Timer - Delay-on-Break

TSDB Series

Connection:

The TSDB Series is designed for more demanding
commercial and industrial applications where
small size, and accurate performance are required.
The factory calibration for fixed time delays is
within 1% of the target time delay. The repeat
accuracy, under stable conditions, is 0.5% of the
time delay. The TSD Series is rated to operate over
an extended temperature range. Time delays of 0.1
seconds to 1000 minutes are available. The output
is rated 1A steady and 10A inrush. The modules
are totally solid state and encapsulated to protect
the electronic circuitry.

—
%

US PATENT
6708135

) %j

¥ vr E
S
/
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Operation (Delay-on-Break):

Input voltage must be applied before and during timing.
Upon closure of the initiate switch, the output energizes.
The time delay begins when the initiate switch is opened.
The output remains energized during timing. At the end
of the time delay, the output de-energizes. The output
will energize if the initiate switch is closed when input
voltage is applied.

Reset: Reclosing the initiate switch during timing resets
the time delay. Loss of input voltage resets the time
delay and output.

+ - (Positive Switching)
L1 N/L2
V

For more information see:

A L Appendix A, pages 156-164 for function descriptions
3 2%411 and diagrams.
o Appendix B, page 165, Figure 1 for dimensional drawing.
2 6
5 External Resistance vs. Time Delay:
RT w In Secs. or Mins.
L uUTL 10007 1007 10
$1
|
UTL = Optional Untimed Load 7501 754 75
L =Timed Load
S1 = Initiate Switch
R,is used when external adjustment is ordered. 500 50450
250{ 25425
10 1(0.1
A A0 25k 50 k 75k 100 k
Bigli:y g ; 2 R = External Timing Resistor in Kilohms
Ranges 5! 4 3

Order Table:
ISDB X X X X
Input Voltage Adjustment Time Delay* Switching Mode
1-12VDC 1 - Fixed —0-0.1-10s (VDC only)
2-24VAC 2 - External adjust  |—1-1-100s —P - Positive
3-24VDC 3 - Onboard adjust |—2-10 - 1000s —N - Negative
4 - 120VAC —3-0.1-10m
6 - 230VAC —4 -1-100m *If fixed delay is selected, insert

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the RT terminals; as the resistance increases the
time delay increases

When selecting an external Rt, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 Kohm Rr. For 1 to 100 S use a 100 K ohm Rr

Features:

¢ Fixed or adjustable delays 0.1s - 1000m in
6 ranges

* +0.5% repeat accuracy

e +1% factory calibration

* 12VDC to 230VAC in 5 options

¢ 1A, solid-state output

* Encapsulated

Approvals: CE -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Mounting bracket: P/N: P1023-6
Female quick connect:

P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7

DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:

TSDB120P TSDB431
TSDB320P TSDB434
TSDB420

If desired part number is not listed, please call
us to see if it is technically possible to build.

—5-10 - 1000m delay (0.1 -1000) followed by (S) sec.
or (M) min.

Time Delay Off State Leakage Current .......... =5mA @ 230VAC; DC = ITmA
Range.............coooiiiiinn.. 0.1s - 1000m in 6 adjustable ranges or fixed Voltage Drop...................... AC=25V@1A; DC=1V@1A
Repeat Accuracy .................. +0.5 % or 20ms, whichever is greater DC Operation..................... Positive or negative switching
Tolerance (Factory Calibration) . .....<+1% Protection
Reset Time........................ <150ms Circuitry ........... ... ... Encapsulated
Initiate Time ...................... <20ms Dielectric Breakdown .............. > 2000V RMS terminals to mounting surface
Time Delay vs Temp. & Voltage. .....<#2% Insulation Resistance. .............. 21700 MQ
Input Polarity ....................... ... DC units are reverse polarity protected
Voltage 12 or 24VDC; 24, 120, or 230VAC Mechanical
Tolerance......................... +15% Mounting ................. ... Surface mount with one #10 (M5 x 0.8) screw
Power Consumption............... AC<2VA; DC<1IW Dimensions 2x2x1.211n. (50.8 x 50.8 x 30.7mm)
AC Line Frequency / DC Ripple. .. .. 50/60Hz / <10 % Termination. ...................... 0.25 in. (6.35 mm) male quick connect terminals
Output Environmental
Type ..o Solid state Operating / Storage Temperature .. .-40° to 75°C / -40° to 85°C
Form............... ... .......... NO, closed before & during timing Humidity......................... 95% relative, non-condensing
Maximum Load Current............ 1A steady state, 10A inrush at 60°C Weight...........................= 240z (68 g)
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Timer - Delaz-on—Break THDB Series

US PATENT

6708

135

Connection:

The THDB Series combines accurate timing
circuitry with high power, solid-state switching.
It can switch motors, lamps, and heaters directly
without a contactor. You can reduce labor,
component cost, and increase reliability with these
small, easy-to-use, Digi-Power timers.

Operation (Delay-on-Break):

Input voltage must be applied before and during timing.
Upon closure of the initiate switch, the output energizes.
The time delay begins when the initiate switch is opened.

N/L2

| S

N

ko

Qs

=]

Rt

o

S1

UTL

UTL = Optional Untimed Load
L = Timed Load
S1 = Initiate Switch

R,is used when external adjustment is ordered.

Order Table:
THDB X X X X
Input Voltage Adjustment Time Delay* Output Rating

2-24VAC —1 - Fixed 0-0.1-10s —A-6A

4 -120VAC —2 - External adjust 1-1-100s —B - 10A

6 - 230VAC —3 - Onboard adjust 2-10-1000s —C-20A
3-0.1-10m
4-1-100m *If fixed delay is selected, insert
5-10 - 1000m

The output remains energized during timing. At the end
of the time delay, the output de-energizes. The output
energizes if the initiate switch is closed when input
voltage is applied.

Reset: Reclosing the initiate switch during timing resets
the time delay. Loss of input voltage resets the time delay
and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 4 for dimensional drawing.

External Resistance vs. Time Delay:

In Secs. or Mins.

10007 1007 10
75071 75175
50014 501 5.0
2504 25425
10 1]0.1
A | alo 25k 50 k 75k 100k
Time 2 1 0 - . N o

Delay 2 H a2 RT = External Timing Resistor in Kilohms

Ranges 5! 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the RT terminals; as the resistance increases the
time delay increases

When selecting an external Rt, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 K ohm Rr. For 110 100 S use a 100 K ohm Rr.

or (M) min.

Features:

* High load currents up to 20A, 200A inrush

* Fixed or adjustable 0.1s - 1000m in 6 ranges
+0.5% repeat accuracy

+1% factory calibration

* 24,120, or 230VAC

* Metallized mounting surface for heat transfer
* Totally solid-state & encapsulated

Approvals: (€ -\ @

Auxiliary Products:

* External adjust potentiometer:
P/N: P1004-95
P/N: P1004-95-X

* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)

* Quick connect to screw adaptor:
P/N: P1015-18

* Versa-knob: P/N: P0700-7

Available Models:

THDB231C THDB430C
THDB232C THDB431C
THDB233C THDB432C
THDB234C THDB433C
THDB235C THDB434C
THDB4110MC THDB435C
THDB421A

If desired part number is not listed, please call
us to see if it is technically possible to build.

delay (0.1 - 1000) followed by (S) sec.

Specifications

Time Delay Voltage Drop..............
Range..................oiiii. 0.1s - 1000m in 6 adjustable ranges or fixed Off State Leakage Current . .
Repeat Accuracy .................... +0.5% or 20ms, whichever is greater Minimum Load Current. . ..
Tolerance (Factory Calibration)........ <#1% Protection
Reset Time.......................... <150ms Circuitry .................
Initiate Time ..........oveiinn... <20ms Dielectric Breakdown . .. ...
Time Delay vs Temp. & Voltage. . ...... <+2% Insulation Resistance. . . .. ..
Input Mechanical
Voltage................. 24,120, or 230VAC Mounting** ..............
Tolerance............... +20% Dimensions. ..............
AC Line Frequency 50/60 Hz Termination. ..............
Power Consumption................. <2VA Environmental
Output Operating / Storage Temperature. . . . ..
Type ...l Solid state Humidity. ................
Form...... ... ... ... . NO, closed before & during timing Weight...................
Maximum Load Current Output Steady State Inrush**

A 6A 60A

B 10A 100A

C 20A 200A

ceeve..... =25V @rated current
.......... =5mA @t 230VAC

100mA

Encapsulated

.......... > 2000V RMS terminals to mounting surface
AAAAAAAAAA =100 MQ

Surface mount with one #10 (M5 x 0.8) screw
2 x2x1.51in. (50.8 x 50.8 x 38.4 mm)
0.25 in. (6.35 mm) male quick connect terminals

-40° to 60°C / -40° to 85°C
95% relative, non-condensing

... =390z(Illg)

**Must be bolted to a metal surface using the included heat sink compound. The maximum
surface temperature is 90°C. Inrush: Non-repetitive for 16ms.
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Timer - Delay-on-Break

= &

US PATENT

6708135

Connection:

- (Positive Switching)
+ (Negative Switching)
N/L2

L L L
3 2~k
Qs
=]
Rt I:'>M_L|
s UTL
, St |
UTL = Optional Untimed Load

L=Load
S1 = Initiate Switch
R,is used when external adjustment is ordered.

Order Table:
KSDB X X X X
Input Voltage Adjustment Time Delay* Switching Mode
1-12VDC 1 - Fixed —0-0.1-10s (VDC only)
2 -24VAC 2 - External adjust | —1-1-100s —P - Positive
3-24VDC 3 - Onboard adjust |—2-10 - 1000s —N - Negative
4 -120VAC —3-0.1-10m
5-120VDC —4-1-100m *If fixed delay is selected, insert
6 - 230VAC —5-10-1000m

Specifications

The KSDB is designed for general purpose
commercial and industrial applications where a
small, cost effective, reliable solid-state timer is
required. The factory calibration for fixed time
delays is within 5% of the target time delay. The
repeat accuracy, under stable conditions, is 0.5% of
the selected time delay. This series is designed for
popular AC and DC voltages. Time delays of 0.1
seconds to 1000 minutes are available in 6 ranges.
The outputis rated 1A steady and 10A inrush. The
modules are totally solid state and encapsulated
to protect the electronic circuitry.

Operation (Delay-on-Break):

Input voltage must be applied before and during timing.
Upon closure of the initiate switch, the output energizes.
The time delay begins when the initiate switch is opened.
The output remains energized during timing. At the end
of the time delay, the output de-energizes. The output
energizes if the initiate switch is closed when input
voltage is applied.

Reset: Reclosing the initiate switch during timing resets
the time delay. Loss of input voltage resets the time delay
and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

External Resistance vs. Time Delay:

In Secs. or Mins.

10007 1007 10
7501 75175
50091 501 5.0
2504 254 2.5
10 101
Al 4| 4|0 25k 50k 75k 100k
Time 2 1 0 _ . . o
Delay & & & RT = External Timing Resistor in Kilohms
Ranges 5! 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the Rt terminals; as the resistance increases the
time delay increases.

When selecting an external Rt, add the tolerances of the timer and the Rt
for the full time range adjustment

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 K ohm Rr. For 1 to 100 S use a 100 K ohm Rr.

or (M) min.

KSDB Series

Features:

* Fixed or adjustable 0.1s - 1000m in 6 ranges
e +0.5% repeat accuracy

* +5% factory calibration

* 12VDC to 230VAC in 6 ranges

* 1A, solid-state output

* Encapsulated

Approvals: (€ -\ @

Auxiliary Products:

 External adjust potentiometer:
P/N: P1004-95
P/N: P1004-95-X
Mounting bracket: P/N: P1023-6
¢ Female quick connect:
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)
* Quick connect to screw adaptor:
P/N: P1015-18
Versa-knob: P/N: P0700-7
DIN rail: P/N: C103PM (Al)
* DIN rail adaptor: P/N: P1023-20

Available Models:

KSDB1110MP KSDB320P
KSDB11155P KSDB324N
KSDB1120SP KSDB330N
KSDB113MP KSDB330P
KSDB113SP KSDB334P
KSDB1160SP KSDB4110S
KSDB120P KSDB41150S
KSDB134P KSDB4120M
KSDB21155 KSDB4160S
KSDB220 KSDB4190M
KSDB231 KSDB431
KSDB312SN KSDB61150S
KSDB314SP KSDB631
KSDB3155P

If desired part number is not listed, please call
us to see if it is technically possible to build.

delay (0.1 - 1000) followed by (S) sec.

Time Delay OFF State Leakage Current ........... AC=5mA @ 230VAC; DC = TmA
Range...............cooooiiiiii. 0.1s - 1000m in 6 adjustable ranges or fixed Voltage Drop. ....................... AC=25V@1A;DC=1V @1A

Repeat Accuracy .................... 0.5 % or 20ms, whichever is greater DCOperation....................... Positive or negative switching

Tolerance (Factory Calibration)........ <+5% Protection

Reset Time.......................... <150ms Circuitry ................ oo Encapsulated

Initiate Time .. ...................... <20ms Dielectric Breakdown ............. .2 2000V RMS terminals to mounting surface
Time Delay vs Temp. & Voltage. ....... <+10% Insulation Resistance.............. 2100 MQ

Input Polarity .............. ... .o DC units are reverse polarity protected
Voltage. ..........coooiiiiiii., 12, 24, or 120VDC; 24, 120, or 230VAC Mechanical

Tolerance........................... +20% Mounting ........... ... ... Surface mount with one #10 (M5 x 0.8) screw
Power Consumption................. AC<2VA; DC<2W Dimensions. ........................ 2x2x1.21 in. (50.8 x 50.8 x 30.7mm)

AC Line Frequency / DC Ripple. .. .... 50/60 Hz / <10 % Termination. ........................ 0.25 in. (6.35 mm) male quick connect terminals
Output Environmental

Type ..o Solid state Operating / Storage Temperature. . . .. . -40° to 60°C / -40° to 80°C
Form........... ... ... ... ... ..... NO, closed before & during timing Humidity. ....................... .95% relative, non-condensing

Maximum Load Current.............. 1A steady state, 10A inrush at 60°C Weight.............................=240z(68g)
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Timer - Interval£ Delaz—on—Break TSD7 Series

The TSD?7 utilizes only two terminals connected in
series with the load. Interval timing mode period
is achieved by using a small portion of the AC
sine wave allowing sufficient voltage for circuit
operation. It can be used as an interval timer to
control or pulse shape the operation of contactors,
solenoids, relays, and lamp loads. The TSD7 can be
wired to delay on the break of a switch for energy
saving fan delays.

1 AMP MAX

INPUT

+

3
9
MADE IN USA \g

Operation (Interval):
Upon application of input voltage, the output energizes
and the time delay begins. The output remains energized
throughout the time delay. At the end of the time delay,
the output de-energizes and remains de-energized until
power is removed.
Reset: Removing input voltage resets the time delay and
the output.
Operation (Delay-on-Break):
Upon closure of SW1, the load is energized and the timer
is reset (zero volts across its input terminals). Opening
SW1 re-applies input voltage to the timer, the load remains
energized and the time delay begins. At the end of the
time delay, the output de-energizes. If SW1 is open when
power is applied, the load will energize for the time delay
O Interval then de-energize.

Reset: Reclosing SW1 resets the timer.

Connection:

—e

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

-L- -L Ry Selection Chart
3] foeenet 1 Delay-on- Break Desired Time Delay* R
O Seconds Minutes T
1 2 3 4 5 [Megohm
' 4 5 | 1] 10| 0.1 1| 10| 0.0
| T T | 10 [ 100 1 10 100| 0.5
| | 20 | 200 2 20 | 200| 1.0
| Caned Ry | 30| 300| 3| 30| 300| 1.5
40 | 400 4 40 | 400 | 2.0
V = Voltage 50 | 500 5 50 | 500| 2.5
L=Load 60 | 600 6 60 | 600 | 3.0
S1 = Initiate Switch gg 288 g gg ggg 2 g
R, is used when external adjustment is ordered. 90 | 900 9 90 900 4:5
100 | 1000 10 | 100 | 1000 | 5.0

*When selecting an external Rt add at least
20% for tolerance of unit and the Rt

Order Table:
IsD7 X X X
Input Voltage | Adjustment Time Delay*
2-24VAC 1 - Fixed —1-1-100s
4 -120VAC 2 - External adjust  |—2-10 - 1000s
6 - 230VAC —3-0.1-10m  *If fixed delay is selected, insert

—4-1-100m
—5-10-1000m o (1 - 1000) (M) min.

delay (0.1 - 1000) followed by (S) sec.

Features:

¢ Two terminal series connection to load

¢ Fixed or adjustable 1s - 1000m in 5 ranges
¢ Digital integrated circuitry

* +0.5% repeat accuracy

Approvals: -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-13

P/N: P1004-13-X

Female quick connect:

P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7

DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20
Mounting bracket: P/N: P1023-6
Plug-on adjustment module:
P/N: VIP(X)(X)

Time Delay VIPP/N
1-1-100s VTP5G
2 -10-1000s VTP5K
3-0.1-10m VTP5N
4-1-100m VIP5P
5-10-1000m VTP5R
Selection Table for VTP Plug-on
Adjustment Accessory.
Available Models:
TSD72130S TSD7423
TSD7222 TSD7424
TSD74110M TSD761120S
TSD7412S TSD761180S
TSD7413S TSD7611S
TSD7414M TSD7621
TSD7421

If desired part number is not listed, please call
us to see if it is technically possible to build.

Specifications

Time Delay Effective Voltage Drop (VLine-VLoad) Input  Effective Drop

Type. ... Digital integrated circuitry 24VAC 3V
Range..............oooooiiii. . 1s - 1000m in 5 adjustable ranges or fixed 120VAC 4V

Repeat Accuracy ................ . 20.5% or 20ms, whichever is greater 230VAC 6V

Tolerance (Factory Calibration). . .. <+10% Protection

Recycle Time. ................... <400ms Circuitry ........... .. ... oL Encapsulated

Time Delay vs Temp. & Voltage. . ... ... <#2% Dielectric Breakdown ................ 22000V RMS terminals to mounting surface
Input Insulation Resistance. ................ =100 MQ
Voltage..............oooiiiii.. 24,120, or 230VAC Mechanical

Tolerance....................... .. *20% Mounting ............. ... ... Surface mount with one #10 (M5 x 0.8) screw
AC Line Frequency 50/60 Hz Dimensions. . 2x2x1.21in. (50.8 x 50.8 x 30.7 mm)

Output Termination. ........................ 0.25 in. (6.35 mm) male quick connect terminals
Type. ... Solid state Environmental

Form.......................oL . NO, closed during timing -40° to 75°C / -40° to 85°C

.. 1A steady state, 10A inrush at 45°C
Minimum Load Current 40mA

95% relative, non-condensing

co......=240z(68g)

For information, call 800-221-0487 [ Switches Unlimited [0 Fax 718-672-6370 [1 www.switchesunlimited.com
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Specifications

Effective Voltage Drop (VLine-VLoad)

Timer - Interval/Delay-on-Break

SOLID POWER
STATE & TIMER

NPU.T_I
3

1
-

- —

—

2
MADE IN USA

Connection:

@ \

I 4 5
I T T
I

I

V = Voltage

L=TLoad
S1 = Initiate Switch

Interval

Delay-on-
Break

R,is used when external adjustment is ordered.

Order Table:
THD?7 X

2-24VAC
4 -120VAC
6 - 230VAC

Time Delay
Type.............
Range................
Repeat Accuracy ..........
Tolerance (Factory Calibration)
RecycleTime..................
Time Delay vs Temp. & Voltage. . . ...
Input
Voltage............................
Tolerance.............
AC Line Frequency .................

1 - Fixed

X
Input Voltage EAdjustment

2 - External adjust

24,120, or 230VAC
£20%
50/60 Hz

The THD? utilizes only two terminals connected
in series with the load. Interval timing mode
is achieved by using a small portion of the AC
sine wave allowing sufficient voltage for circuit
operation. The THD? can be used for interval or
delay-on-break timing. It is designed to operate
large loads directly, such as motors, heater
elements, and motor starters.

Operation (Interval):

Upon application of input voltage, the output energizes
and the time delay begins. The output remains energized
throughout the time delay. At the end of the time delay
the output de-energizes and remains de-energized until
power is removed.

Reset: Removing input voltage resets the time delay and
the output.

Operation (Delay-on-Break):

Upon closure of SW1, the load energizes and the timer is
reset (zero voltage across its input terminals). Opening
SW1 re-applies input voltage to the timer, the load remains
energized and the time delay begins. At the end of the
time delay the output de-energizes. If SW1 is open when
power is applied, the load will energize for the time delay
then de-energize.

Reset: Reclosing SW1 resets the timer.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 4 for dimensional drawing.

Rt Selection Chart
Desired Time Delay* R
Seconds Minutes T
1 2 3 4 5 |Megohm
1 10 [ 0.1 1 10| 0.0
10 | 100 1 10 | 100| 0.5
20 | 200 2 20 | 200| 1.0
30 | 300 3 30 | 300| 1.5
40 | 400 4 40 | 400| 2.0
50 | 500 5 50 | 500| 2.5
60 | 600 6 60 | 600| 3.0
70 | 700 7 70 | 700 3.5
80 | 800 8 80 | 800 | 4.0
90 | 900 9 90 | 900 | 45
100 |1000 [ 10 | 100 | 1000 | 5.0

* When selecting an external Rt add at least
20% for tolerance of unit and the Rt

X X
Time Delay* Output Rating
1-1-100s A-6A
2-10-1000s B-10A
3-0.1-10m C-20A
4-1-100m *If fixed delay is selected, insert
5-10-1000m

or (0.1 - 1000)(M) min.

.Digital integrated circuitry

.1s - 1000m in 5 adjustable ranges or fixed
.#0.5% or 20ms, whichever is greater
<+10%
.After timing: <150ms; During timing: < 350ms
<+2%

Minimum Load Current. . . ..

Protection

Circuitry ..................
Dielectric Breakdown . ......
Insulation Resistance. . ... ...

Mechanical

Mounting™* ...............

THDY Series

Features:

* Solid-state relay and timer combined
* Two terminal series connection to load
* Up to 20A steady state, 200A inrush
* Fixed or adjustable delays from
1s - 1000m
* +0.5% repeat accuracy

Approvals: T} @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-13

P/N: P1004-13-X

Mounting bracket: P/N: P1023-6
Female quick connect:

P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20
Versa-knob: P/N: P0700-7
Plug-on adjustment module:
P/N: VTP(X)(X)

Time Delay VIPP/N
1-1-100s VTP5G
2 -10-1000s VTP5K
3-0.1-10m VTP5N
4 -1-100m VTP5P
5-10-1000m VTP5R
Selection Table for VTP Plug-on
Adjustment Accessory.
Available Models:
THD72110SA
THD7415SB
THD7421C
THD7612MA
THD7621C

If desired part number is not listed, please call
us to see if it is technically possible to build.

delay (1 - 1000) followed by (S) sec.

Input Effective Drop
24VAC <3V
120VAC <3V
230VAC <5V
........ 100mA

........ Encapsulated
........ 22000V RMS terminals to mounting surface
........ 2100 MQ

........ Surface mount with one #10 (M5 x 0.8) screw

Output Dimensions. ... 2x2x1.51in. (50.8 x50.8 x 38.4 mm)
Type ..o Solid state Termination. ....................... 0.25 in. (6.35 mm) male quick connect terminals
Form........................... ... NO, closed during timing Environmental
Rating Output Steady State Inrush** Operating / Storage Temperature. . . . . -40° to 60°C / -40° to 85°C
A 6A 60A Humidity. ................ ... ... 95% relative, non-condensing
B 10A 100A Weight............................=390z (111 g)
C 20A 200A

**Must be bolted to a metal surface using the included heat sink compound. The
maximum mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.
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Timer - Delaz-on—Break TSB Series

The TSB Series is a totally solid-state, delay-on-
break timing module. The TSB is available with a
fixed, external, or onboard adjustable time delay.
Time Delays from 0.05 to 600 seconds, in 4 standard
ranges, cover over 90% of all OEM and commercial
appliance timing applications. The repeat accuracy
is +2%. Operating voltages of 24, 120, or 230VAC
are available. The TSB’s 1A steady state, 10A rated,
solid-state output is perfect for direct control of
solenoids, contactors, relays, lamps, buzzers, and
small heaters. The TSB can be surface mounted
with a single screw, or snapped on a 35 mm DIN
rail using the P1023-20 adaptor.

Features:

* Fixed or adjustable 0.05 - 600s in 4 ranges
* Totally solid state & encapsulated

* + 2% repeat accuracy

* +5% factory calibration

Approvals: CE -\ @

Auxiliary Products:

US PATENT

6708135

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Mounting bracket: P/N: P1023-6
Female quick connect:

P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:

Operation (Delay-on-Break):

Input voltage must be applied before and during timing.
Upon closure of the initiate switch, the output energizes.
The time delay begins when the initiate switch opens.
The output remains energized during timing. At the end

Connection: of the time delay, the output de-energizes. The output P/N: P1015-18
L1 N/L2 will energize if the initiate switch is closed when input ° Versa-lfnob: P/N: P0700-7
———0 voltage is applied. * DIN rail: P/N: C103PM (Al)
L Reset: Reclosing the initiate switch during timing resets * DIN rail adaptor: P/N: P1023-20
the time delay. Loss of input voltage resets the output
14 E_‘ and the time delay.
L - y Available Models:
EE I For more information see:
3 2O 1 Appepdix A, pages 156-164 for function descriptions %ggigg $253;30
2 6 and diagrams. _ o _ TSB222 TSB423
'='| Appendix B, page 165, Figure 1 for dimensional drawing. TSB232 TSB424
[5 TSB4110 TSB432
Rt w _ TSB41300 TSB434
e OTL R Selection Chart TSB414 TSB632
, St X Desired Time Delay* RT TSB4170 TSB634
S1 = Initiate Switch 1 ZSeconcés 4 |Kohms TSB41,8 . .
UTL = Optional Untimed Load If desued' p.ar.’c numb?r is not lls'ted, pleas'e call
L=Load 0.05 0.5 2 5 0 us to see if it is technically possible to build.
. . . 10
R, is used when external adjustment is ordered. 8% 1 g gg 1 gg 20
0.9 18 | 55 | 180 30
1.2 24 | 73 | 240 40
1.5 30 90 | 300 50
1.8 36 | 108 | 360 60
2.1 42 | 126 | 420 70
2.4 48 | 144 | 480 80
2.7 54 | 162 | 540 90
3.0 60 | 180 | 600 100

* When selecting an external R add at least
20% for tolerance of unit anthe RT.

Order Table:
TSB X X X
Input Voltage | Adjustment Time Delay*
2-24VAC —1 - Fixed 1-0.05-3s
4 - 120VAC 2 - External adjust 2-0.5-60s
6 - 230VAC 3 - Onboard adjust 3-2-180s *If fixed delay is selected, insert
4-5-600s delay (0.05 - 600) in seconds.

Specifications

Time Delay Protection
Range.............oooiiiiiii... 0.05s - 600s in 4 adjustable ranges or fixed Circuitry ................... o Encapsulated
Repeat Accuracy .................... +2% or 20ms, whichever is greater Dielectric Breakdown ................ > 2000V RMS terminals to mounting surface

Tolerance (Factory Calibration)........
Time Delay vs Temp. & Voltage. .......
ResetTime..........................
Input
Voltage...............c.oooiiiiit.
Tolerance...........................
AC Line Frequency
Power Consumption.................
Output

Off State Leakage Current ............
Voltage Drop. .......................

For information, call 800-221-0487 [ Switches Unlimited [0 Fax 718-672-6370 [1 www.switchesunlimited.com

<+5%
<#10%
< 150ms

24,120, or 230VAC
+20%

50,60 Hz

<2VA

Solid state

NO, closed before & during timing
1A steady state, 10A inrush at 60°C
=5mA @ 230VAC

=25V@1A

Insulation Resistance. ................
Mechanical

Mounting
Dimensions. ........................
Termination. . .......................
Environmental

Operating / Storage Temperature. . . ...
Humidity. ......................o...
Weight.............................

=100 MQ

Surface mount with one #10 (M5 x 0.8) screw
2x2x1.21 in. (50.8 x 50.8 x 30.7 mm)
0.25 in. (6.35 mm) male quick connect terminals

-40° to 75°C / -40° to 85°C
95% relative, non-condensing
=240z (68 g)

tech@switchesunlimited.com [ sales@switchesunlimited.com

53



Timer - Single Shot

TDS / TDSH / TDSL Series
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RATING: 10 A RES. AT 240 VAC

TIME DELAY RELAY

TDS

[XXXX]

www.ssac.com  MADE IN USA

Connection:
8-pin octal
SPDT
11-pin
DPDT
™V oz
h =

S1 = Initiate Switch
Relay contacts are isolated.

Order Table:
TDS -1 -1023s in 1s increments
TDSH - 10 - 10,230s in 10s increments
TDSL - 0.1 -102.3s in 0.1s increments

The TDS Series combines accurate digital circuitry
with isolated, 10A rated, DPDT or SPDT relay
contacts in an 8 or 11-pin plug-in package. The TDS
Series features DIP switch selectable time delays
ranging from 0.1s to 10,230s in three ranges. The
TDS Series is the product of choice for custom
control panel and OEM designers.

Operation (Single Shot):

Input voltage must be applied to the input before and
during timing. Upon momentary or maintained closure
of the initiate switch (leading edge triggered), the output
relay energizes for a measured interval of time. At the
end of the delay, the output de-energizes. Opening or
reclosing the initiate switch during timing has no affect
on the time delay. The output will energize if the initiate
switch is closed when input voltage is applied.

Reset: Reset occurs when the time delay is complete and
the initiate switch is opened. Loss of input voltage resets
the time delay and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 8 for dimensional drawing.

Digi-Set Binary Switch Operation:

0.1...102.3
OFF »ON

1...1023 10...10,230

OFF »ON

OFF »ON

24D - 24VDC/28VDC
110D - 110VDC
120A - 120VAC
230A - 230VAC

* Note: LED not available in 12VDC

Features:

* Switch selectable time delay

¢ Three time ranges from 0.1s - 10,230s
+0.1% repeat accuracy

+2% setting accuracy

* 10A, SPDT or DPDT output contacts
e LED indication

Approvals: CE -\ @ @

8-pin models UL listed
when used in combination
with P1011-6 socket only.

Auxiliary Products:

¢ Panel mount kit: P/N: BZ1
* Hold-down clips (sold in pairs):
P/N: PSC8 (NDS-8)
P/N: PSC11 (NDS-11)
¢ 11-pin socket: P/N: NDS-11
¢ Octal 8-pin socket: P/N: NDS-8
Octal socket for UL listing: P/N: P1011-6

Available Models:

TDS120AL TDSHI120AL
TDS120ALD TDSH120ALD
TDS12D TDSH24ALD
TDS230AL TDSL120AL
TDS24AL TDSL12D
TDS24DL TDSL24D

If desired part number is not listed, please call
us to see if it is technically possible to build.

X X X

Input Voltage EED* Type of Plug /Output Form
12D - 12VDC L Blank - Octal (8-pin) plug, SPDT
24A - 24VAC D - 11-pin Plug, DPDT

Specifications

Time Delay Output
Type .o Digital integrated circuitry Type ...
Range™ ....... .. .. ... 0.1 -102.3s in 0.1s increments Form..........

1-1023s in 1s increments Rating

10 -10,230s in 10s increments
Repeat Accuracy ....................... +0.1% or 20ms, whichever is greater Life.....................
Setting Accuracy .................... 2% or 50ms, whichever is greater Protection
Reset Time.......................... .<50ms Isolation Voltage. .........

.............. Electromechanical relay

SPDT & DPDT
10A resistive @ 120/240VAC & 28 VDC;
1/3 hp @ 120/ 240VAC

.............. Mechanical - 1 x 107; Electrical - 1 x 10°

.............. 21500V RMS input to output

Recycle Time........................ .<150ms Polarity .............. ... .o DC units are reverse polarity protected
Time Delay vs Temp. & Voltage. .. ..... £5% Mechanical
Indicator ........................... .LED glows during timing; relay is energized Mounting ............. ... .. Plug-in socket
Initiate Time .. ............... ... ... ... < 60ms Dimensions. .............. ... ... 32x24x1.8in. (81.3 x 60.7 x 45.2 mm)
Input Termination. ........................... Octal 8-pin plug-in or 11-pin plug-in
Voltage. ...........coooiviiiiino., .12, 24/28, or 110VDC; 24, 120, or 230VAC Environmental
Tolerance 12VDC & 24VDC/AC. . ... .-15% - 20% Operating / Storage Temperature. .. ...... -20° to 65°C / -30° to 85°C

110 to 230VAC/DC. . ... .-20% - 10% Weight................................=60z (170 g)
AC Line Frequency .................. .50/60 Hz
Power Consumption.................... <3.25W **For CE approved applications, power must be removed from the unit when a switch

position is changed.
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Timer - Sinﬁle Shot TRS Series

Time Delay Relay
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TIME DELAY RELAY

TRS
XXXX]

www.ssac.com  MADE IN USA

S1—"

8-pin octal SPDT

The TRS Series combines an isolated, 10A
electromechanical, relay output with analog timing
circuitry. False trigger of the TRS by a transient is
unlikely because of the complete isolation of the
circuit from the line prior to initiation. The initiate
contact is common to one side of the line and may
be utilized to operate other loads. Installation is
easy due to the TRS's industry standard 8 or 11-pin
plug-in base wiring.

Operation (Single Shot):

Input voltage must be applied to the input before and
during timing. Upon momentary or maintained closure
of the initiate switch (leading edge triggered), the output
energizes for a measured interval of time. At the end of
the delay, the output de-energizes. Opening or reclosing
the initiate switch during timing has no affect on the time
delay. Applying input voltage with the initiate switch
closed will energize the load and begin the time delay.
Reset: Reset occurs when the time delay is complete and
the initiate switch is opened. Loss of input voltage resets
the time delay and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 9 for dimensional drawing.

Features:

* Knob adjustable time delays

¢ Fixed or adjustable 0.05 - 600s in 15 ranges

* Analog circuitry

* +2% repeat accuracy

e AC & DC operating voltages are available

¢ Isolated, 10A, SPDT & DPDT output contacts

Approvals: CG -\ @ @

8-pin models UL listed
when used in combination
with P1011-6 socket only.

Auxiliary Products:

* External adjust potentiometer:
P/N: P1004-XX
P/N: P1004-XX-X
* Octal socket for UL listing: P/N: P1011-6
¢ Hold-down clips (sold in pairs):
P/N: PSC8 (NDS-8)
P/N: PSC11 (NDS-11)
* Octal 8-pin socket: P/N: NDS-8
* 11-pin socket: P/N: NDS-11
* Panel mount kit: P/N: BZ1
¢ Versa-knob: P/N: P0700-7

External R P/N Selection Table Available Models:
11-pin SPDT Value Part Number TRS120A1X300 TRS24D7710
TRS120A2X300 TRS24D773
1M ohm P1004-16 TRS120A4Z3
1.5M ohm P1004-15 If desired part number is not listed, please call us
2M ohm P1004-14 to see if it is technically possible to build.
3M ohm P1004-12
5M ohm P1004-13
1M ohm P1004-16-X R Selection Chart
1.5M ohm P1004-15-X -
11-pin DPDT 2M ohm P1004-14-X Time Delay
3M ohm P1004-12-X Range | Rt
o . 5M ohm P1004-13-X Seconds | Megohm
S1 = Initiate Switch 0.05..1 1.0
Relay contacts are isolated. 0.05.2 20
oV oNR2 R,is used when external 05 )
L I . _ 0.05..3 | 3.0
adjustment is ordered. 0.1..5 5.0
Order Table: 01..10 30
TRS X X X X 1.30 | 1.5
Input Voltage Adjustment and Output Form Time Tolerance | Time Delay* 1...60 3.0
24A - 24VAC 1 - Fixed, Octal, SPDT X - £20% (seconds) g] gg %-8
24D - 24VDC/28VDC (AC Volts only) Y - +10% —1-0.05-1 .
110D - 110VDC —2 - Knob Adjust, Octal, SPDT 7 - 5% | 5 005-2 7..240 | 1.5
120A - 120VAC (AC Volts only) L 3.005-3 7..300 | 2.0
230A - 230VAC 3 - Lock Shaft Adjust, Octal, SPDT | 5-01-5 7..360 | 2.0
(AC Volts only) L 10-01-10 7...420 3.0
—4 - Knob adjust, 11-pin, DPDT —30-1-30 7..480 3.0
—7 - Ext. Adjust, 11-pin, SPDT —60-1-60 7...600 5.0
without potentiometer —120-2-120 * i
10 s i BPOT o' i e scing o)
*If fixed delay is selected, insert ~ [—240 -7 - 240 tolerance of unit and the Rt.
delay (0.05 - 600) in seconds. —300 -7 -300
—360 -7 - 360
—420 -7 - 420
—480 - 7 - 480
—600 - 7 - 600
Specifications
Time Delay Output
Type ..o Analog circuitry Type ... Electromechanical relay
Range.............coooiiiiiiiiiiin.n 0.05s - 10m in 15 adjustable ranges or fixed Form............ . .. ...l Isolated SPDT or DPDT
Repeat Accuracy ...................... +2% or 20ms, whichever is greater Rating ... 10A resistive @ 120/240VAC & 28VDC;
Fixed Time Tolerance & 1/3 hp @ 120/240VAC
Setting Accuracy ............ ... +5,10, or 20% Life... ... ..o Mechanical - 1 x 107; Electrical - 1 x 10°
Initiate Time .......................... <70ms Protection
Reset Time. ..............ooooiiuinn.n. <75ms Insulation Resistance. ................ >100 MQ
Recycle Time. ....................... < 250ms Isolation Voltage. .................... > 1500V RMS between input & output terminals
Time Delay vs Temp. & Voltage. ......... <£10% Polarity ... DC units are reverse polarity protected
Input Mechanical
Voltage. ...l 24/28 or 110VDC; 24, 120, or 230VAC Mounting ... Plug-in socket
(DC voltages on DPDT output models only) Termination. ........................ Octal 8-pin plug-in or 11-pin plug-in
Tolerance 24VDC/AC....... -15% - 20% Dimensions......................... 3.62x2.39x1.78 in. (91.6 x 60.7 x 45.2 mm)
110 to 230VAC/DC....... -20% -10% Environmental
ACLine Frequency .................... 50/60 Hz Operating / Storage Temperature. . . . .. -20° to 65°C / -30° to 85°C
Power Consumption................... <3.25W Weight............................. =60z (170 g)
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Timer - Single Shot

PRLS Series
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Connection:

L1 N/L2
+ f—
S1 = Initiate Switch
V = Voltage

Relay contacts are isolated.

Order Table:

PRLS X X

Input Voltage |Adjustment
1-12vDC 1 - Factory Fixed
2-24VAC 2 - Adjustable
3-24VDC
4 -120VAC
5-110VDC
6 - 230VAC

The PRLS Series is designed for use on non-critical
timing applications. It offers low cost, knob
adjustable timing control; full 10A relay output;
and onboard LED indication. The knob adjustment
provides a guaranteed time range of up to 10
minutes in 6 ranges. The onboard LED indicates
whether or not the unit is timing (flashing LED)
as well as the status of the output.

Operation (Single Shot):

Input voltage must be applied to the input at all times
prior to and during timing. Upon closure of the initiate
switch (momentary or maintained) the output contacts
transfer and the time delay is initiated. The LED flashes
during timing. At the end of the delay, the output contacts
revert to their original position. If the initiate switch is
reclosed during timing, the time delay will not be affected.
Applying input voltage with the intiate switch closed will
energize the load and begin the time delay.

Reset: Reset occurs when the time delay is complete and
the initiate switch is opened. Loss of input voltage resets
the time delay and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 9 for dimensional drawing.

X

Time Delay*
1-0.05-3s
2-0.1-10s
3-1-60s
4-2-180s
5-7-480s
6-7-600s

*If fixed delay is selected, insert
delay (0.05 - 600) in seconds.

Features:

* Knob adjustable time delay relay

* Electronic circuit with electromechanical
relay

* AC & DC operating voltages

e Standard, octal plug-in connection

* Fixed or adjustable 0.05 - 600s in 6 ranges

+2% repeat accuracy

+10% factory calibration

* LED indication

* 10A, SPDT output contacts

Approvals: (E -\ @

Auxiliary Products:

¢ Panel mount kit: P/N: BZ1

* Hold-down clips (sold in pairs):
P/N: PSC8 (NDS-8)

¢ Octal 8-pin socket: P/N: NDS-8

e DIN rail: P/N: C103PM (Al)

Available Models:
PRLS625

If desired part number is not listed, please call
us to see if it is technically possible to build.

Specifications

Time Delay Rating ...................oool 10A resistive @ 28VDC;
Type . ..o Analog circuitry 10A resistive @ 240VAC;
Range............ooooiiiiiiiit. 0.05 - 600s in 6 adjustable ranges or fixed 1/3 hp @120 & 240VAC
Repeat Accuracy ....................... +2% or 20ms, whichever is greater Life. ... Mechanical - 1x107; Electrical - 1x10°
Tolerance...................ooiaL. Knob adjust: guaranteed range Protection

Fixed: #10% SUIGE ..ottt IEEE C62.41-1991 Level A
Reset Time. .................coooiui... <75ms Isolation Voltage. .......... 21500V RMS input to output
RecycleTime........................... <250ms Insulation Resistance 21700 MQ
Time Delay vs Temp. & Voltage. .......... <+10% Polarity .............. .. ...l DC units are reverse polarity protected
Input Indication
Voltage..................o 24,120, or 230VAC; 12, 24, or 110VDC Type. ..o LED
Tolerance 12VDC & 24VDC/AC ...... -15% -20% Operation ........................o.... Output energized & timing - flashing

110 to 230VAC/DC ...... -20% -10% Mechanical
AC Line Frequency 50/60 Hz Mounting ................ Plug-in socket
Power Consumption.................... <2.25W Dimensions............... 3.62 x2.39 x 1.78 in. (91.6 x 60.7 x 45.2 mm)
Output Termination. ........................... Octal 8-pin, plug-in
Type ..o Electromechanical relay Environmental
Form.............. ... ... ool Isolated SPDT Operating / Storage Temperature. . ....... -20° to 65°C / -30° to 85°C
Weight . ...................... . ... =60z (170 g)
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Timer - Single Shot HRDS Series

The HRDS Series combines an electromechanical Features:
relay output with microcontroller timing circuitry.
It offers 12 to 230V operation in five options and « 30A, SPDT, NO output contacts

factory fixed, onboard or external adjustable
time delays with a repeat accuracy of £0.5%. The
output contact rating allows for direct operation of
heavy loads, such as compressors, pumps, blower « 0.5% repeat accuracy

motors, heaters, etc. This series is ideal for OEM « Factory fixed, onboard or external adjust

applications where cost is a factor. Approvals: c E an @

* 12 to 230V operation in 5 options
* Encapsulated circuitry
* Delays from 0.1s - 100m in 5 ranges

Operation (Single Shot):

Input voltage must be applied before and during timing.
Upon momentary or maintained closure of the initiate
switch, the output relay energizes for a measured interval
of time. At the end of the delay, the output de-energizes.
Opening or reclosing the initiate switch during timing has P/N: P1004-95

no affect on the time delay. The output will energize if the P/N: P1004-95-X

initiate switch is closed when input voltage is applied. Mounting bracket: P/N: P1023-6
Reset: Reset occurs when the time delay is complete and Female quick connect:

Auxiliary Products:

External adjust potentiometer:

Connection: the initiate switch is opened. Loss of input voltage resets P/N: P1015-13 (AWG 10/12)
+ _ the time delay and output. P/N: P1015-64 (AWG 14/16)
L1 N/L2 * Quick connect to screw adaptor:
\Y ] For more information see: P/N: P1015-18

Appendix A, pages 156-164 for function descriptions
and diagrams.

Versa-knob: P/N: P0700-7

L > . ) ) ) DIN rail: P/N: C103PM (Al)
_— Appendix B, page 165, Figure 2 for dimensional drawing. * DIN rail adaptor: P/N: P1023-20
S1
External Resistance vs. Time Delay: Available Models:
In Secs. or Mins. HRDS120 HRDS322
10007 1007 10 HRDS124 HRDS323
HRDS21120S HRDS324
HRDS220 HRDS420
| 7501 75175 HRDS221 HRDS421
1 HRDS222 HRDS422
: HRDS223 HRDS423
. 5001 509 5.0 HRDS313M HRDS424
1 HRDS320 HRDS430
HRDS321
e B If desired part number is not listed, please call
NO= I\'I(')rmally' Open us to see if it is technically possible to build.
S1 = Initiate Switch ol 104
L =Load A | a0 25k 50k 75k 100k
C = Common, Transfer Contact Bi"?e 2| 1 | 0| R_=External Timing Resistor in Kilohms
NOTE: A knob, or terminals 4 & 5 are only Ranges alsl T
included on adjustable units. R, is used This chart appli ’
. . pplies to externally adjustable part numbers.
when external ad]ustment is ordered. Relay The time delay is adjustable over the time delay range selected by varying

contacts are not isolated. the resistance across the RT terminals; as the resistance increases the
time delay increases.

When selecting an external Rt, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 K ohm Rr. For 1to 100 S use a 100 K ohm R,

Order Table:
HRDS X X X X
Input Voltage | Adjustment Time Tolerance | Time Delay*

—1-12VDC 1 - Fixed Blank - 5% 0-0.1-10s

—2-24VAC 2 - Onboard knob A-£1% 1-1-100s

—3_-24VDC 3 - External adjust 2-10-1000s *If fixed delay is selected, insert delay (0.1

—4 -120VAC 3-0.1-10m  -1000) followed by (S) sec, or (0.1 - 100)

—6-230VAC 4 -1-100m (M) min.

Specifications
Time Delay Motor Load 125VAC 1 hp* 1/4 hp**
Type ..o Microcontroller circuitry 240VAC 2 hp** 1 hp**
Range................oiiiii 0.1s - 100m in 5 adjustable ranges or fixed ~ Life.................................. Mechanical - 1 x 105;
Repeat Accuracy .................... ..20.5% or 20 ms, whichever is greater Electrical - 1 x 10°, *3 x 10%, **6,000
Tolerance (Factory Calibration) .. *1%, 5% Protection
Reset Time.......................... ..<150ms SUIE ..ot IEEE C62.41-1991 Level A
Initiate Time .. ........................... <20ms Circuitry ... oo Encapsulated
Time Delay vs Temp. & Voltage............. +2% Dielectric Breakdown .................. 22000V RMS terminals to mounting surface
Input Insulation Resistance. .................. >100 MQ
Voltage. ... 12 or 24VDC; 24, 120, or 230VAC Polarity ...l DC units are reverse polarity protected
Tolerance 12VDC & 24VDC........-15% -20% Mechanical
24t0230VAC........ -20% -10% Mounting ... Surface mount with one #10 (M5 x 0.8) screw
ACLine Frequency ....................... 50/60 Hz Dimensions. .................o.oi. 3x2x1.5in (76.7 x 51.3 x 38.1mm)
Power Consumption...................... AC<4VA; DC<2W Termination. .......................... 0.25 in. (6.35 mm) male quick connect terminals
Output Environmental
TYPe .o Electromechanical relay Operating / Storage Temperature. . . ... .. -40° to 60°C/-40° to 85°C
Form..............o i Non-isolated, SPDT Humidity. ............................ 95% relative, non-condensing
Ratings: SPDT-NO SPDT-NC Weight...............................=390z (111 g)
General Purpose 125/240VAC 30A 15A
Resistive 125/240VAC 30A 15A
28VDC 20A 10A
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Timer - Interval /Single Shot

Connection:
L1 N/L2
o -~
Interval
Single Shot

. 2-3 & 7-6 are Normally Open éontacts (NO)
2-4 & 7-5 are Normally Closed Contacts (NC)

Aknob, or terminals 9 & 10 are included on
adjustable units. Relay contacts are isolated.
R, is used when external adjustment is
ordered.

Econo-Timers are a combination of digital
electronics and an electromechanical relay. DPDT
relay output for relay logic circuits, and isolation
of input to output voltages. For applications, such
as interval on, pulse shaping, minimum run time,
etc. The ERD Series is encapsulated to protect the
circuitry from shock, vibration and humidity.

Operation (Interval):

Upon application of input voltage, time delay begins, and
output relay energizes. At the end of time delay, output
de-energizes until input voltage is removed.

Reset: Removing input voltage resets the time delay and
the output.

Operation (Single Shot):

Input voltage must be applied before & during timing.
Upon momentary or maintained closure of initiate switch,
output relay energizes for time delay. At the end of the
delay, output de-energizes. Opening or reclosing initiate
switch during timing has no affect on time delay. Output
will energize if initiate switch is closed when input
voltage is applied.

Reset: Reset occurs when time delay is complete & initiate
switch is opened. Loss of input voltage resets time delay
& output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 10 for dimensional drawing.

Rt Selection Chart
Desired Time Delay*

Seconds RT

1 2 S 4 5 6 |Megohm
0.1 ] 0.1 0.11] 02 | 0.3 0.6 | 0.0
0.19 | 0.6 11 1.7 3 6| 0.1
0.28 | 1.1 2| 8.2 6 12| 0.2
0.37 | 1.6 3| 47 9 18 | 0.3
046 | 2.1 4| 6.2 12 24 04
0.55| 2.6 5| 7.7 15 30| 0.5
0.64 | 3.0 6| 9.2 18 36| 0.6
0.73 | 3.5 7 110.7 21 42 | 0.7
0.82 | 4.0 8 |12.2 24 48 [ 0.8
091 | 45 9 (13.7 27 541 0.9
1.0| 5.0 10 15 30 60 1.0

* When selecting an external Rt add at least 20%
for tolerance of unit and the RT.

ERDI Series

Features:

e Factory fixed, onboard or external adjust
¢ Delays from 0.1s - 1000m in 11 ranges

* +0.5% repeat accuracy

* +10% factory calibration

* Encapsulated digital circuitry

¢ Isolated 10A, DPDT output contacts

Approvals: CE K-\

Auxiliary Products:

* External adjust potentiometer:
P/N: P1004-16
P/N: P1004-16-X

* Female quick connect:
P/N: P1015-64 (AWG 14/16)

* Quick connect to screw adaptor:
P/N: P1015-18

¢ Versa-knob: P/N: P0700-7

Available Models:

ERDI1210 ERDI4311
ERDI123 ERDI436
ERDI323 ERDI628
ERDI326

If desired part number is not listed, please call
us to see if it is technically possible to build.

Rt Selection Chart
Desired Time Delay*

Minutes Rt
7 8 9 10 | 11 [Megohm
01| 01| 0.2 1 10 0.0
0.6 1 1.7 10 | 50 0.1
1.1 2 3.2 20 | 100 0.2
1.6 3| 47| 30 |150 0.3
2.1 4 | 6.2 | 40 |200 0.4
2.6 5| 7.7 | 50 | 250 0.5
3.0 6 | 92| 60 |300 0.6
3.5 7 [10.7 | 70 | 350 0.7
4.0 8 (122 | 80 | 400 0.8
45 9 [13.7 | 90 | 450 0.9
5.0| 10 15 | 100 | 500 1.0

* When selecting an external Rt add at least 20%
for tolerance of unit and the RT.

*If fixed delay is selected, insert delay (0.1 - 1000)
followed by (S) sec, or (M) min.

........ 10A resistive @ 120/240VAC & 28VDC;

1/3 hp @ 120/ 240VAC

........ Mechanical - 1 x 107; Electrical -1 x 10°

........ >1500V RMS input to output
........ 2100 MQ
........ DC units are reverse polarity protected

........ Surface mount with two #6 (M3.5 x 0.6) screws
........ 3.5x25x1.71in. (88.9 x 63.5 x 43.2 mm)
........ 0.25 in. (6.35 mm) male quick connect terminals

Operating / Storage Temperature. . . . -40° to 65°C / -40° to 85°C

co.....=b70z(162g)

Order Table:
ERDI X X X
Input Voltage [Adjustment Time Delay*

1-12VDC 1 - Fixed 1-01-1s 7-0.1-5m

2-24VAC 2-Onboard knob ~ {~2-0.1-5s 8-01-10m

3-24VDC 3- External adjust -3 -0.1-10s 9-02-15m

4-120VAC 4-02-15s 10-1-100m

5-120VDC 5-0.3-30s 11-10-500m

6 - 230VAC 6 - 0.6 - 60s
Time Delay Form.....................
Type ..o Digital integrated circuitry Rating ...................
Range................ o i 0.1s - 500m in 11 adjustable ranges,

0.1s - 1000m fixed Life......................
Adjustment............. ... ... Knob, external adjust, or fixed Protection
Repeat Accuracy ........................ +0.5% Isolation Voltage. ..........
Tolerance (Factory Calibration)............ <#10% Insulation Resistance. . ... ..
Reset Time. ................oooooiiin.. <150ms Polarity ..................
Time Delay vs Temp. & Voltage............ <#2% Mechanical
Input Mounting ................
Voltage. ... 12, 24, or 120VDC; 24, 120, or 230VAC Dimensions...............
Tolerance 12VDC & 24VDC/AC. ... .. -15% - 20% Termination. ..............
120VDC/AC & 230VAC. ... .. -20% - 10% Environmental

ACLineFrequency ...................... 50/60 Hz
Output Weight ...................
Type ..o Isolated relay contacts
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Relay contacts are isolated.
R,is used when external adjustment is ordered.

Order Table:
ORS X X
Input Voltage | Adjustment
24A - 24VAC 1 - Fixed

120A - 120VAC
230A - 230VAC

Time Delay Output
Type ... Analog circuitry Type...ooooviiii i
Range.......................ooil 0.05 - 300s in 5 adjustable ranges or fixed Form..................... ..
Repeat Accuracy ........................ +2% or 20ms, whichever is greater Rating .....................
Tolerance (Factory Calibration)............ Adjustable: guaranteed range

Fixed: £10% Life........................
Reset Time.............................. <50ms Protection
Initiate Time .. .......................... <70ms Isolation Voltage. ............
Time Delay vs Temp. & Voltage. ........... <#10% Mechanical
Input Mounting ..................
Voltage..............ooooiiiii 24,120, or 230VAC Termination. . ...............
Tolerance 24VAC....... -15% - 20% Environmental

120 & 230VAC. ... .. -20% - 10% Operating / Storage Temperature

ACLine Frequency ...................... 50/60 Hz Weight . ....................
Power Consumption..................... 2.25W

2 - Onboard knob
3 - External adjust

The ORS Series’” open PCB construction offers
the user good economy without sacrificing
performance and reliability. The output relay
is available in isolated, 10A, DPDT or SPDT
forms. The time delay may be ordered as factory
fixed, onboard knob, or external adjustment. All
connections are 0.25 in. (6.35 mm) male quick
connect terminals.

Operation (Single Shot):

Input voltage must be applied before and during
timing. Upon momentary or maintained closure of the
initiate switch (leading edge triggered), the output relay
energizes for a measured interval of time. At the end
of the time delay, the output de-energizes. Opening or
reclosing the initiate switch during timing has no affect
on the time delay. The output will energize if the initiate
switch is closed when input voltage is applied.

Reset: Reset occurs when the time delay is complete and
the initiate switch is opened. Loss of input voltage resets
the time delay and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 11 for dimensional drawing.

Ry Selection Chart
Desired Time Delay*
Second RT
1 4 5 |Megohm
0.05| 05| 06 | 1.2 3.0| 0.0
05| 50| 10 20 50| 0.5
1.0 10 | 20 40 | 100 1.0
1.5 15| 30 60 | 150 1.5
2.0 20 | 40 80 | 200| 2.0
2.5 25| 50 | 100 | 250 | 2.5
3.0 30| 60 | 120 | 300 | 8.

* When selecting an external Rt add at least
20% for tolerance of unit and the RT.

X X
Time Delay* Output Form
1-0.05-3s —Blank - SPDT
2-0.5-30s —D - DPDT
3-0.6 - 60s
4-12-120s *If fixed delay is selected, insert delay

5-3-300s  (0.05-300) in seconds.

Timer - Sinﬁle Shot ORS Series

Features:

* Low cost open PCB construction

* Momentary or maintained initiation
* 10A, DPDT or SPDT output contacts
* Delays from 0.05s - 300s in 5 ranges
2% repeat accuracy

+10% factory calibration

Approvals: (E -\ @

Auxiliary Products:

 External adjust potentiometer:
P/N: P1004-12
P/N: P1004-12-X

* Female quick connect:
P/N: P1015-64 (AWG 14/16)

* Quick connect to screw adaptor:
P/N: P1015-18

* Versa-knob: P/N: P0700-7

Available Models:

ORS120A1180
ORS120A33
ORS230A150SD

If desired part number is not listed, please call
us to see if it is technically possible to build.

Specifications

......... Electromechanical relay
......... Isolated, SPDT or DPDT
......... 10A resistive @ 120/240VAC & 28VDC;

1/3 hp @ 120/240VAC

......... Mechanical - 1x107; Electrical - 1x10°
......... >1500V RMS input to output

......... Surface mount with four #6 (M3.5 x 0.6) screws
......... 0.25 in. (6.35 mm) male quick connect terminals

....... -20° to 65°C / -30° to 85°C
e =2702(77 g)

59

For information, call 800-221-0487 [ Switches Unlimited [0 Fax 718-672-6370 [1 www.switchesunlimited.com

tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer - Single Shot
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US PATENT
6708135

Connection:

+ —
L1 N/L2
\

The KRDS Series is a compact time delay relay
measuring only 2 in. (50.8 mm) square. Its
microcontroller timing circuit provides excellent
repeat accuracy and stability. Encapsulation
protects against shock, vibration, and humidity.
The KRDS Series is a cost effective approach for
OEM applications that require small size, isolation,
reliability, and long life.

Operation (Single Shot):

Input voltage must be applied before and during timing.
Upon momentary or maintained closure of the initiate
switch, the output relay energizes for a measured interval
of time. At the end of the delay, the output de-energizes.
Opening or reclosing the initiate switch during timing has
no affect on the time delay. The output will energize if the
initiate switch is closed when input voltage is applied.
Reset: Reset occurs when the time delay is complete and
the initiate switch is opened. Loss of input voltage resets
the time delay and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

External Resistance vs. Time Delay:
In Secs. or Mins.

KRDS Series

Features:

e Compact time delay relay

+0.5% repeat accuracy

Isolated, 10A, SPDT output contacts
Factory fixed, onboard or external adjust
Delays from 0.1s - 1000m in 6 ranges

5% factory calibration

* Input voltages from 12 to 230V in 5 options

Approvals: CE - \\ @

Auxiliary Products:

* External adjust potentiometer:
P/N: P1004-95
P/N: P1004-95-X
Mounting bracket: P/N: P1023-6
¢ Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
P/N:P1015-18
Versa-knob: P/N: P0700-7
DIN rail: P/N: C103PM (Al)
* DIN rail adaptor: P/N: P1023-20

10007 1007 10 Available Models:
KRDS120 KRDS424
7504 754 7.5 KRDS221 KRDS430
KRDS225
If desired part number is not listed, please call
V = Voltage 5001 50150 us to see if it is technically possible to build.
S1 = Initiate Switch
C=Common, Transfer Contact
NO = Normally Open 2501 25725 Output Current/Ambient
NC = Normally Closed Temperature:
UTL = Untimed Load ol 1104
R,is used when external adjustment is ordered. ) A | 4|0 25k 50 k 75k 100k 10
A knob is supplied for adjustable units. The B':r:y 21110 R = External Timing Resistor in Kilohms
untimed load is optional. Relay contacts are Ranges 51 4 | 3 9
isolated. This chart applies to externally adjustable part numbers.
The time delay is adjustable over the time delay range selected by varying A
the resistance across the Rt terminals; as the resistance increases the
time delay increases. 8
When selecting an external R, add the tolerances of the timer and the Rt
for the full time range adjustment.
Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 Kohm Rr. For 1 to 100 S use a 100 K ohm RT. 7
Order Table: 40 20 50
KRDS X X °C
Input Voltage |Adjustment Time Delay*
1-12VDC 1 - Fixed 0-0.1-10s
2 -24VAC/DC 2 - Onboard knob 1-1-100s
4 -120VAC 3 - External adjust 2-10-1000s
5-110VDC 3-0.1-10m
6 - 230VAC 4-1-100m *If fixed delay is selected, insert delay (0.1
5-10 - 1000m

Time Delay Rating (at40°C) .............

Type . ..o Microcontroller with watchdog circuitry

Range..................... i 0.1s - 1000m in 6 adjustable ranges or fixed

Repeat Accuracy ........................ +0.5% or 20ms, whichever is greater Life (Operations) ............

Tolerance (Factory Calibration)............ <+5% Protection

Reset Time..............................< Circuitry ...................

Initiate Time Isolation Voltage. . ...........

Time Delay vs Temp. & Voltage. ........... <+5% Insulation Resistance. ........

Input Polarity ....................

Voltage. ...l 12, 24 or 110VDC; 24, 120 or 230VAC Mechanical

Tolerance 12VDC & 24VDC/AC. ...... -15% -20% Mounting ..................
110VDC, 120VAC or 230VAC . ...... -20%-10% Dimensions.................

AC Line Frequency / DC Ripple........... 50/60 Hz / <10% Termination. ................

Power Consumption..................... AC<2VA; DC<2W Environmental

Output Operating/Storage Temperature

Type ..o Isolated relay contacts Humidity

Form...............oo i SPDT Weight.....................

60

-1000) followed by (S) sec, or (M) min.

Specifications

....... 10A resistive @ 125VAC;

5A resistive @ 230VAC & 28VDC;
1/4hp @ 125VAC

....... Mechanical - 1 x 107; Electrical - 1 x 10°
....... Encapsulated

....... 2100 MQ
....... DC units are reverse polarity protected

....... Surface mount with one #10 (M5 x 0.8) screw
....... 2x2x1.211n. (50.8 x 50.8 x 30.7 mm)

....... 0.25 in. (6.35 mm) male quick connect terminals

..... -40° to 60°C/-40° to 85°C

95% relative, non-condensing

co....=260z(74g)
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Timer - Sinﬁle Shot TDUS Series

The TDUS Series combines digital timing circuitry Features:
with universal voltage operation. Voltages of
24 to 240VAC and 12 to 24VDC are available in « Switch selectable time setting
three ranges. The TDUS Series offers DIP switch * 0.1s-102.3m in 3 ranges
selectable time delays ranging from 0.1 seconds to « +0.5% repeat accuracy
e ® 102.3 minutes in three ranges. Its 1A rated output, « +2% setting accuracy
DEIaTENT: ability to operate on multiple voltages, and wide o1 A, solid-state output
range of switch selectable time delays make the « Encapsulated
3 TDUS Series an excellent choice for process control « Wide voltage ranges
% R systems and OEM equipment. .
g HHLE inii A DeLAY Y quip Approvals: (E -\ @

Operation (Single Shot):
Input voltage must be applied before and during timing.

Upon momentary or maintained closure of the initiate AllXiliaI'y Products:
switch (leading edge triggered), the output energizes for a
measured interval of time. At the end of the delay, the output ¢ Female quick connect:
Kiming hae o affct o th time el Theoutprt will energine b/N: P1015-13 (AWG 10/12)
if the initiate switch is closed when input voltage is applied. P/N: P1015-64 (AWG 14/16)
Reset: Reset occurs when the time delay is complete and the P/N: P1015-14 (AWG 18/22)
Connection: initiate switch is opened. Loss of input voltage resets the time * Quick connect to screw adaptor:
delay and output. P/N: P1015-18
Vo . o « DIN rail: P/N: C103PM (Al)
\ or more information see: . . * DIN rail adaptor: P/N: P1023-20
L Appendix A, pages 156-164 for function descriptions

fl and diagrams.

l e Appendix B, page 165, Figure 1 for dimensional drawing. Available Models:

3 2L} vallable Models:

TDUS3000A
® TDUS3002A
6 Adjustment Switch Operation TDUSL3000A
0a0aEaRa TIME DELAY If c:esired.fp'a:r.t t:urillb?r ilsl not lis.t;;l, Flias.ei ;all
us to see if it is technica ossible to build.
HS/1 0.1..102.3 1..1023 vP
OFF »ON OFF »ON

UTL = Optional Untimed Load
S1 = Initiate Switch
L = Timed Load

[
OWRLOO000
PN SYOT N S

m12.8
m25.6
m51.2
6.3
Order Table:
Input Voltage Range Time Range Part Number
24 to 120VAC 0.1-102.3s TDUSL3000A
100 to 240VAC 0.1-102.3s TDUSL3001A
12 to 24VDC 0.1-102.3s TDUSL3002A
24 to 120VAC 1-1023s TDUS3000A
100 to 240VAC 1-1023s TDUS3001A
12 to 24VDC 1-1023s TDUS3002A
24 to 120VAC 0.1-102.3m TDUSH3000A
100 to 240VAC 0.1-102.3m TDUSH3001A
12 to 24VDC 0.1-102.3m TDUSH3002A
Specifications
Time Delay Voltage Drop. ...........ccooviiui.. AC=25V@1A; DC=1V@1A
Range*...............ooiiii 0.1 -102.3s in 0.1s increments Off State Leakage Current ............ AC =5mA @ 230VAC; DC =1 mA
1-1023s in 1s increments Protection
0.1 -102.3m in 0.1m increments Circuitry ................ oo Encapsulated
Repeat Accuracy ........................ +0.5% or 20 ms, whichever is greater Dielectric Breakdown ................ 22000V RMS terminals to mounting surface
Setting Accuracy ... < 2% or 20 ms, whichever is greater Insulation Resistance................. 21700 MQ
Reset Time.................... <150ms Polarity ............... .. .. ... DC units are reverse polarity protected
Initiate Time . ................ooiaa <20ms Mechanical
Time Delay vs Temp. & Voltage. ........... <#5% Mounting ............. .. ... Surface mount with one #10 (M5 x 0.8) screw
Input Dimensions. ........................ 2x2x1.211in (50.8 x 50.8 x 30.7 mm)
Voltage/Tolerance . ...................... 24 to 240VAC, 12 to 24VDC /+20% Termination. ........................ 0.25 in. (6.35 mm) male quick connect terminals
AC Line Frequency / DC Ripple. 50/60 Hz / <10% Environmental
Power Consumption..................... AC<2VA; DC< 1W Operating / Storage Temperature. . . ... -40° to 60°C / -40° to 85°C
Output Humidity........................... 95% relative, non-condensing
Type .o Solid state Weight.............................=240z (68 g)
Form............ ... ... ... ... NO, closed during timing
Rating .................o i 1A steady state, 10A inrush at 60°C *For CE approved applications, power must be removed from the unit when a switch

position is changed.
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Timer - Single Shot
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Connection:

+ - (Positive Switching)
- + (Negative Switching)

1

—o

UTL
S1
1 1
L = Timed Load
UTL = Optional Untimed Load
S1 = Initiate Switch
R, is used when external adjustment is ordered.

The TSD Series is designed for more demanding
commercial and industrial applications where
small size and accurate performance are required.
The factory calibration for fixed time delays is
within 1% of the target time delay. The repeat
accuracy, under stable conditions, is 0.5% of the
time delay. The TSD Series is rated to operate over
an extended temperature range. Time delays of 0.1
seconds to 1000 minutes are available. The output
is rated 1A steady and 10A inrush. The modules
are totally solid state and encapsulated to protect
the electronic circuitry. This productis suitable for
many applications, including dispensing, welding,
and exposure timing.

Operation (Single Shot):

Input voltage must be applied before and during timing.
Upon momentary or maintained closure of the initiate
switch, the output energizes for a measured interval of
time. At the end of the delay, the output de-energizes.
Opening or reclosing the initiate switch during timing has
no affect on the time delay. The output will not energize if
the initiate switch is closed when input voltage is applied.
Reset: Reset occurs when the time delay is complete and
the initiate switch is opened. Loss of input voltage resets
the time delay and output.

For more information see:

Features:

* Fixed or adjustable delays 0.1s - 1000m in
6 ranges

+0.5% repeat accuracy

+1% factory calibration

* 12VDC to 230VAC in 5 options

* 1A, solid-state output

* Encapsulated

Approvals: CE -\ @

Auxiliary Products:

* External adjust potentiometer:
P/N: P1004-95
P/N: P1004-95-X
* Mounting bracket: P/N: P1023-6
* Female quick connect:
P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
P/N: P1015-18
Versa-knob: P/N: P0700-7
DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Appendix A, pages 156-164 for function descriptions Available Models:
and diagrams. TSDS11390SP
Appendix B, page 165, Figure 1 for dimensional drawing. TSDS2110S
TSDS320N
External Resistance vs. Time Delay: TSDS321P
TSDS421

In Secs. or Mins.

10007 1007 10
7501 75175
5004 504 5.0
2504 25425
10 11041
Al alo 25 k 50 k 75k 100k
Time 2 1 0 _ . ) o

Delay 2 8 . RT = External Timing Resistor in Kilohms

Ranges 5! 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the RT terminals; as the resistance increases the
time delay increases.

When selecting an external RT, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and

Order Table: a 50 Kohm Rr. For 110 100 S use a 100 K ohm Rr.
IsDS X X X
Input Voltage Adjustment Time Delay* Switching Mode

1-12VDC 1 - Fixed 0-0.1-10s (VDC only)
2-24VAC 2 - External adjust 1-1-100s P - Positive
3-24VDC 3 - Onboard adjust 2-10-1000s N - Negative

4 -120VAC 3-0.1-10m

6 - 230VAC 4-1-100m

*If fixed delay is selected, insert

5-10-1000m  delay (0.1 - 1000) followed by (S) sec.

or (M) min.

If desired part number is not listed, please call
us to see if it is technically possible to build.

Specifications

.......... AC=25V@1A; DC=1V@1A

AC =5mA @230VAC; DC=1mA
Positive or negative switching

Time Delay Voltage Drop.............
Range.................oooiiii 0.1s - 1000m in 6 adjustable ranges or fixed Off State Leakage Current . .

Repeat Accuracy ................... +0.5% or 20ms, whichever is greater DC Operation

Tolerance (Factory Calibration). . .....<#1% Protection

Reset Time......................... <150ms Circuitry ........... .. ...
Initiate Time . ...................... <20ms Dielectric Breakdown ...............
Time Delay vs Temp. & Voltage. ... ... <#2% Insulation Resistance................
Input Polarity ............... ... ...
Voltage...................o.oooal. 12 or 24VDC; 24, 120, or 230VAC Mechanical
Tolerance.....................oo.n. +15% Mounting .............. ...
Power Consumption................ AC<2VA; DC<1IW Dimensions. .......................
AC Line Frequency / DC Ripple. . .. .. 50/60 Hz / <10% Termination........................
Output Environmental

Type . ..o Solid state Operating / Storage Temperature. . . ..
Form.................. i NO, closed during timing Humidity. .........................
Maximum Load Current............. 1A steady state, 10A inrush at 60°C Weight ............................

Encapsulated
22000V RMS terminals to mounting surface

DC units are reverse polarity protected

Surface mount with one #10 (M5 x 0.8) screw
2 x2x1.21 in. (50.8 x 50.8 x 30.7 mm)
0.25 in. (6.35 mm) male quick connect terminals

-40° to 75°C / -40° to 85°C
95% relative, non-condensing
=240z (68 g)
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Timer - Sinale Shot THDS Series
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Connection:
L1 N/L2
— 0
> (T
<L L
3 2-1k-1
Q6
=]
Rt I‘_'MQ_LI
'—°_SI1_ UTL

UTL = Optional Untimed Load
L =Timed Load
S1 = Initiate Switch

R,is used when external adjustment is ordered.

Order Table:
THDS X X X X
Input Voltage Adjustment Time Delay* Output Rating
2-24VAC 1 - Fixed —0-0.1-10s A-6A
4 -120VAC 2 - External adjust  [—1-1-100s B-10A
6 - 230VAC 3 - Onboard adjust |—2-10 - 1000s C-20A
:2 : (1):1{(}0(1? *If fixed delay is selected, insert

The THDS Series combines accurate timing
circuitry with high power solid-state switching.
It can switch motors, lamps, and heaters directly
without a contactor. You can reduce labor,
component cost, and increase reliability with these
small, easy-to-use, Digi-Power timers.

Operation (Single Shot):

Input voltage must be applied before and during timing.
Upon momentary or maintained closure of the initiate
switch, the output energizes for a measured interval of
time. At the end of the delay, the output de-energizes.
Opening or reclosing the initiate switch during timing
has no affect on the time delay. The output energizes if
the initiate switch is closed when input voltage is applied.
Reset: Reset occurs when the time delay is complete and
the initiate switch is opened. Loss of input voltage resets
the time delay and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 4 for dimensional drawing.

External Resistance vs. Time Delay:

In Secs. or Mins.

10007 1007 10
75071 75175
50091 501 5.0
2501 25425
10 1101
A | a0 25k 50 k 75k 100k
Time 2 1 0 _ . . L

Delay & & & RT = External Timing Resistor in Kilohms

Ranges 5! 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the R terminals; as the resistance increases the
time delay increases.

When selecting an external Rt, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 Kohm Rr. For 1 to 100 S use a 100 K ohm Rr.

Features:

» High load currents up to 20A, 200A inrush

* Fixed or adjustable delays from 0.1s - 1000m

+0.5% repeat accuracy

+1% factory calibration

* 24,120, or 230VAC

* Metallized mounting surface for heat
transfer

¢ Totally solid state and encapsulated

Approvals: C€ -\ @

Auxiliary Products:

 External adjust potentiometer:
P/N: P1004-95
P/N: P1004-95-X

* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)

* Quick connect to screw adaptor:
P/N: P1015-18

* Versa-knob: P/N: P0700-7

Available Models:

THDS230C THDS420B
THDS231C THDS430C
THDS232C THDS432C
THDS233C THDS433C
THDS234C THDS434C
THDS235C THDS435C
THDS410.255A THDS610.255A
THDS411.55A THDS611.55A
THDS414MC

If desired part number is not listed, please call us
to see if it is technically possible to build.

—5_10-1000m delay (0.1-1000) followed by (S) sec.
o

r (M) min.

Specifications

Time Delay Voltage Drop....................... =25V @rated current
Range............................. 0.1s - 1000m in 6 adjustable ranges or fixed Off State Leakage Current ........... =5mA @ 230VAC
Repeat Accuracy ................... +0.5% or 20ms, whichever is greater Minimum Load Current............. 100mA
Tolerance (Factory Calibration). . ..... <x1% Protection
Reset Time. ....................o.e. <150ms Circuitry ...l Encapsulated
Initiate Time . ...................... <20ms Dielectric Breakdown ............... 22000V RMS terminals to mounting surface
Time Delay vs Temp. & Voltage. . ... .. <#2% Insulation Resistance. ............... 2100 MQ
Input Mechanical
Voltage............................ 24,120, or 230VAC Mounting ** ......... .. .. o Surface mount with one #10 (M5 x 0.8) screw
Tolerance.......................... +20% Dimensions........................ 2 x2x1.51 in. (50.8 x 50.8 x 38.4 mm)
AC Line Frequency ................. 50/60 Hz Termination. ....................... 0.25 in. (6.35 mm) male quick connect terminals
Power Consumption................ <2VA Environmental
Output Operating / Storage Temperature. . . .. -40° to 60°C / -40° to 85°C
Type. ..o Solid state Humidity. ......................... 95% relative, non-condensing
Form...................ooo NO, closed during timing Weight............................=390z (111 g)
Maximum Load Current Output Steady State Inrush**

A 6A 60A **Must be bolted to a metal surface using the included heat sink compound. The

B 10A 100A maximum mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.

C 20A 200A
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Timer - Single Shot

KSDS Series

= @

US PATENT
6708135

Connection:
+ - (Positive Switching)
- + (Negative Switching)
L1 N/L2
—e V
——
L Ll
3 2~
9 6
5
R
1 Tw
’_.81 UTL

l I
UTL = Optional Untimed Load
L =Timed Load
S1 = Initiate Switch

R,is used when external adjustment is ordered.

The KSDS Series is ideal for applications that
require momentary start interval timing including
dispensing, exposure timing, or pulse shaping.
This series is available for both AC and DC
voltages. This series is designed for general
purpose commercial and industrial applications
where a small, cost effective, reliable solid-state
timer is required. The factory calibration for fixed
time delays is within 5% of the target time delay.
The repeat accuracy, under stable conditions, is
0.5% of the selected time delay. Time delays of 0.1
seconds to 1000 minutes are available in 6 ranges.
The output is rated 1A steady and 10A inrush. The
modules are totally solid state and encapsulated
to protect the electronic circuitry.

Operation (Single Shot):

Input voltage must be applied before and during timing.
Upon momentary or maintained closure of the initiate
switch (leading edge triggered), the output energizes for
a measured interval of time. At the end of the delay, the
output de-energizes. Opening or reclosing the initiate
switch during timing has no affect on the time delay. The
output will not energize if the initiate switch is closed
when input voltage is applied.

Reset: Reset occurs when the time delay is complete and
the initiate switch is opened. Loss of input voltage resets
the time delay and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

External Resistance vs. Time Delay:

In Secs. or Mins.

10007 1007 10
7501 75175
5004 501 5.0
2504 25425
10 101
A 4|0 25k 50 k 75k 100 k
Time 2 1 0 _ - N .

Delay h H e RT = External Timing Resistor in Kilohms

Ranges 5! 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the Rt terminals; as the resistance increases the
time delay increases.

When selecting an external RT, add the tolerances of the timer and the Rt
for the full time range adjustment.

Order Table: Bt P or 1161068 ssm 8 106 K o . renae T and
KSDS X X X X
Input Voltage Adjustment Time Delay* Switching Mode

1-12VDC 1 - Fixed 0-0.1-10s (VDC only)
2-24VAC 2 - External adjust 1-1-100s P - Positive

3-24VDC —3 - Onboard adjust 2-10-1000s N - Negative

4 -120VAC 3-0.1-10m

6 - 230VAC 4-1-100m

5-10 - 1000m

Features:

* Fixed or adjustable delays 0.1s - 1000m in
6 ranges

* +0.5% repeat accuracy

* +5% factory calibration

* 12 to 230V in 5 ranges

* 1A, solid-state output

Approvals: C€ -\ @

Auxiliary Products:

* External adjust potentiometer:
P/N: P1004-95
P/N: P1004-95-X
Mounting bracket: P/N: P1023-6
¢ Female quick connect:

P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
P/N:P1015-18
Versa-knob: P/N: P0700-7
DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:

KSDS11155P KSDS330P
KSDS121P KSDS415M
KSDS130P KSDS420
KSDS310.1SP

If desired part number is not listed, please call us to
see if it is technically possible to build.

*If fixed delay is selected, insert
delay (0.1 - 1000) followed by (S) sec.
or (M) min.

Specifications

Time Delay OFF State Leakage Current
Range................. ... 0.1s - 1000m in 6 adjustable ranges or fixed Voltage Drop.............
Repeat Accuracy ................... 0.5 % or 20ms, whichever is greater DC Operation............
Tolerance (Factory Calibration).......<+5% Protection

Reset Time......................... <150ms Circuitry ................
Initiate Time <20ms Dielectric Breakdown . . . ..
Time Delay vs Temp. & Voltage. ... ... <#10% Insulation Resistance. . . . ..
Input Polarity .................
Voltage.....................oo.n. 12 or 24VDC; 24, 120, or 230VAC Mechanical
Tolerance.......................... +20% Mounting ...............
AC Line Frequency / DC Ripple. .. ... 50/60Hz / <10 % Dimensions

Power Consumption................ AC<2VA; DC<1IW Termination. .............
Output Environmental

Type ... Solid state

Form.................. . i NO, closed during timing Humidity. ...............
Maximum Load Current............. 1A steady state, 10A inrush at 60°C Weight . .................

AC =5mA @ 230VAC; DC = ImA

......... AC=25V@1A;DC =1V @ 1A
.......... Positive or negative switching

.......... Encapsulated

> 2000V RMS terminals to mounting surface
2100 MQ

.......... DC units are reverse polarity protected

.......... Surface mount with one #10 (M5 x 0.8) screw

2 x2x1.21 in. (50.8 x 50.8 x 30.7 mm)

.......... 0.25 in. (6.35 mm) male quick connect terminals

Operating / Storage Temperature. . . .. -40° to 60°C / -40° to 85°C

.......... 95% relative, non-condensing

. =240z (68g)
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Timer - Sinﬁle Shot TSS Series

\
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US PATENT

6708135

Connection:
L1 N/L2
—. V
> (T
L
3 2411
Q6
=
Rt I‘_'MQ_LI
'—'_I_ UTL

S1

1 1
S1 = Initiate Switch
L =Timed Load
UTL = Optional Untimed Load

R,is used when external adjustment is ordered.

The TSS is a totally solid-state timing module. Its
1A rated, solid-state output provides an excellent
method of time control for exposures, dispensing,
or for increasing or decreasing a switch closure.
Time delays from 0.05 to 600 seconds, in 4 ranges,
cover 90% of all OEM applications. Factory
calibration of fixed delays is +5% and the repeat
accuracy is #2%. The TSS can be surface mounted
with a single screw, or snapped on a 35mm DIN
rail using the P1023-20 accessory adaptor.

Operation (Single Shot):

Voltage must be applied before and during timing. Upon
momentary or maintained closure of the initiate switch,
the output energizes for a measured interval of time. At
the end of the delay, the output de-energizes. Opening or
reclosing the initiate switch during timing has no affect
on the time delay. The output will energize if the initiate
switch is closed when input voltage is applied.

Reset: Reset occurs when the time delay is complete and
the initiate switch opens. Loss of input voltage resets the
time delay and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

Rt Selection Chart
Desired Time Delay*

Seconds RT

1 2 3 4  |Kohms
0.05| 0.5 2 5 0
0.3 6| 20 60 10
0.6 12| 38 | 120 20
0.9 18 | 55 | 180 30
1.2 24 | 73 | 240 40
1.5 30 | 90 | 300 50
1.8 36 | 108 | 360 60
2.1 42 | 126 | 420 70
2.4 48 | 144 | 480 80
2.7 54 | 162 | 540 90
3.0 60 | 180 | 600 100

* When selecting an external Rt add at least
20% for tolerance of unit and-ghe RT.

Order Table:
TSS X X X
Input Voltage | Adjustment Time Delay*
2 -24VAC —1 - Fixed 1-0.05-3s
4 -120VAC —2 - External adjust 2-0.5-60s
6 - 230VAC —3 - Onboard adjust 3-2-180s  *If fixed delay is selected, insert

4-5-600s  delay (0.05 - 600) in seconds.

Features:

* Expands or decreases switch closures

* Momentary or maintained initiate switch

* Totally solid state

* Encapsulated to protect against shock &

vibration

* Fixed or adjustable delays from 0.05 - 600s
in 4 ranges

+2% repeat accuracy

 +5% factory calibration

Approvals: CE A G C

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Mounting bracket: P/N: P1023-6
Female quick connect:

P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7

DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:

TSS223 TSS424
TSS410.5 TSS432
TSS421 TSS622
TSS422 TSS624

If desired part number is not listed, please call us
to see if it is technically possible to build.

Specifications

Time Delay Maximum Load Current.............. 1A steady state, 10A inrush at 60°C
Range.............................. 0.05s - 600s in 4 adjustable ranges or fixed Off State Leakage Current . . =5mA @ 230VAC

Repeat Accuracy .................... +2% or 20ms, whichever is greater Voltage Drop........................ =25V@I1A

Tolerance (Factory Calibration)........ <+5% Protection

Reset Time. ..................oo.e. <150ms Circuitry ......... ... ... ...l Encapsulated

Initiate Time . .............. ... ... <20ms Dielectric Breakdown ................ > 2000V RMS terminals to mounting surface
Time Delay vs Temp. & Voltage. ....... <+10% Insulation Resistance. ................ >100 MQ

Input Mechanical

Voltage. ..........cooovviiiiina., 24,120, or 230VAC Mounting ... Surface mount with one #10 (M5 x 0.8) screw
Tolerance........................... +20% Dimensions. . . 2x2x1.21in. (50.8 x 50.8 x 30.7 mm)

AC Line Frequency .................. 50/60 Hz Termination 0.25 in. (6.35 mm) male quick connect terminals
Power Consumption................. <2VA Environmental

Output Operating / Storage Temperature. . -40° to 75°C / - 40° to 85°C

Type ... Solid state Humidity. ..................... . 95% relative, non-condensing

Form...... ... ... ... ... .. ... ... ... NO, closed during timing Weight............................. = 2.4 0z (68 g)
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Timer - Single Shot

US PATENT
6708135

Connection:
L1 N/L2
— 0
> (T
-4 L
3 2-4k-1
Qs
=]
R
1 Tw
—o UTL

S1 = Initiate Switch

L = Timed Load

UTL = Optional Untimed Load

R,is used when external adjustment is ordered.

The TH series is a solid-state relay and timer
combined into one compact, easy-to-use control.
When mounted to a metal surface, the TH Series
may be used to directly control lamp or heater
loads of up to 20A steady, 200A inrush. Its single
shot function can perform dispensing and pulse
shaping operations. The initiate switch can be a
momentary or maintained type of switch. Time
delays can be selected from 0.1 - 600 seconds
in 4 ranges. The THC Series is used for coin
vending applications where fast initiate response
is required.

Operation (Single Shot):

Input voltage must be applied before and during timing.
Upon momentary or maintained closure of the initiate
switch (leading edge triggered), the output energizes for
a measured interval of time. At the end of the delay, the
output de-energizes. Opening or reclosing the initiate
switch during timing has no affect on the time delay. The
output will energize if the initiate switch is closed when
input voltage is applied.

Reset: Reset occurs when the time delay is complete and
the initiate switch opens. Loss of input voltage resets the
time delay and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 4 for dimensional drawing.

R Selection Chart

Desired Time Delay*

Seconds RT
1 B 4  |Kohms
01| 05 2 5) 0
0.3 6| 20 60 10
0.6 12 | 38 | 120 20
0.9 18 | 55 | 180 30
1.2 24 | 73 | 240 40
1.5 30 | 90 | 300 50
1.8 36 | 108 | 360 60
2.1 42 | 126 | 420 70
2.4 48 | 144 | 480 80
2.7 54 | 162 | 540 90
3.0 60 | 180 | 600 | 100

* When selecting an external Ry add at least
20% for tolerance of unit and the RT.

Order Table:
THC/ X X X X
THS Input Voltage | Adjustment Time Delay* Output Rating
2-24VAC 1 - Fixed 1-01-3s A-6A
4 - 120VAC 2 - External adjust 2-0.5-60s B-10A
6 - 230VAC 3 - Onboard adjust 3-2-180s C-20A

4-5-600s *If fixed delay is selected, insert
delay (0.1 - 600) in seconds.

THC / THS Series

Features:

* High load current capacity, up to 20A,
200A inrush

* Momentary or maintained initiate

switch

+2% repeat accuracy

5% factory calibration

* Fixed or adjustable 0.1 - 600s in 4 ranges

* Metallized mounting surface for heat
transfer

Approvals: Ce -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Female quick connect:

P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7

Available Models:

THC41180B
THC421C
THS422B

If desired part number is not listed, please call
us to see if it is technically possible to build.

Specifications

Time Delay Minimum Load Current............. 100mA
Range.............oovuiiiininnn, 0.1 - 600s in 4 adjustable ranges or fixed Voltage Drop....................... =25V atrated current
Repeat Accuracy ................... +2% or 20ms, whichever is greater OFF State Leakage Current .......... =5mA @ 230VAC
Tolerance (Factory Calibration)....... <+5% Protection
Reset Time......................... <150ms Circuitry ........... .. ... ... Encapsulated
Initiate Time . ...................... <20ms Dielectric Breakdown . .............. > 2000V RMS terminals to mounting surface
Time Delay vs Temp. & Voltage. . ... .. <#10% Insulation Resistance................ >100 MQ
Input Mechanical
Voltage..............cooiiiiia 24,120, or 230VAC Mounting ** ......... ... ... Surface mount with one #10 (M5 x 0.8) screw
Tolerance.......................... +15% Dimensions 2x2x1.51in. (50.8 x 50.8 x 38.4 mm)
AC Line Frequency ................. 50/60 Hz Termination, 0.25 in. (6.35 mm) male quick connect terminals
Power Consumption................ <2VA Environmental
Output Operating / Storage Temperature. . . . . -20° to 60°C / -40° to 85°C
Type ..o Solid state Humidity.......................... 95% relative, non-condensing
Form...............ooiiiiiiii NO, closed during timing Weight............................=390z (11l g)
Maximum Load Currents Output  Steady State  Inrush**

A 6A 60A **Must be bolted to a metal surface using the included heat sink compound. The

B 10A 100A maximum mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.

C 20A 200A
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Timer - Retriagerable Sinale Shot HRD9 Series

The HRD9 Series combines an electromechanical Features:
relay output with microcontroller timing circuitry.
It offers 12 to 230V operation in five ranges and « Tsolated, 30A, SPDT, NO output contacts

factory fixed, external, or onboard adjustable
time delays with a repeat accuracy of +0.5%. The
isolated output contact rating allows for direct

operation of heavy loads, such as compressors, « Factory fixed, onboard or external adjust
pumps, blower motors, heaters, etc. The HRD9 is « Encapsulated circuitry

ideal for OEM applications where cost is a factor. Approvals: (€ -\ @

* 12 to 230V operation in 5 options
* Delays from 0.1s - 100m in 5 ranges
* 0.5% repeat timing accuracy

Operation (Motion Detector/Retriggerable Single Shot):
Input voltage must be applied prior to and during timing.
The output is de-energized. Upon closure of the initiate
switch (momentary or maintained) the output energizes
and the time delay starts. On completion of the delay
period, the output de-energizes.

Reset: Reclosing the initiate switch during or after timing
will reset the time delay and restart timing. Reset is also
accomplished by removing and reapplying input voltage.

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Mounting bracket: P/N: P1023-6
Female quick connect:

Connection: Note: Powering up the unit with the initiate switch closed P/N: P1015-13 (AWG 10/12)
1 NIL2 will not energize the output relay or start timing. P/ N P1015-64 (AWG 14/16)
s \/ e * Quick connect to screw adaptor:
For more information see: P/N: P1015-18
Appendix A, pages 156-164 for function descriptions * Versa-knob: P/N: P0700-7
L« uUTL and diagrams. e DIN rail: P/N: C103PM (Al)
S1 i Appendix B, page 165, Figure 2 for dimensional drawing. e DIN rail adaptor: P/N: P1023-20
a”
Available Models:
I [ 3V HRD931105
l|2 + — (Positive Switching) HRD9320
— + (Negative Switching) If desired part number is not listed, please call us to

see if it is technically possible to build.

External Resistance vs. Time Delay:

In Secs. or Mins.

S1 = Initiate Switch 10007 1007 10
L = Timed Load
UTL = Untimed Load (optional) 750] 751 75
NO = Normally Open ’
C = Common, Transfer Contact
NOTE: A knob, or terminals 4 & 5 are only 5004 504 5.0
included on adjustable units. R is used when
external adjustment is ordered. Relay contacts
are isolated. The untimed load is optional. 2504 251 25
10 101
Order Table: Al alo 25k 50 k 75k 100 k
HRD9 X X X X yg;':y 2 % g RT = External Timing Resistor in Kilohms
Input Voltage | Adjustment Time Tolerance | Time Delay* Ranges
1-12VDC 1 - Fixed —Blank - +5% —0-0.1-10s This chart applies to externally adjustable part numbers.
2-24VAC 2-Onboard knob ~ —A-#1% —1-1-100s e reSlance acioss e T eminas, 6 s 169saNcs Poieasco e -
3-24VDC 3 - External adjust —2-10-1000s time delay increases )
4 -120VAC ) . ) —3.01-10m }/g:wiehr(l ii‘ﬁ?r}‘wggrgggixge(ﬁma@‘tﬁwlm?dd the tolerances of the timer and the Rt
6 - 230VAC “If fixed delay is selected, insert delay (0.1 - 1000) —4-1-100m Exarﬁples: 110508 adjﬁstaé\e'ume delay, select time delay range 1 and
followed by (S) sec, or (0.1 - 100) (M) min. a 50 K ohm RT. For 1 to 100 S use a 100 K ohm RT.
Specifications
Time Delay Life. ..o Mechanical - 1 x 10¢;
Type ..o Microcontroller circuitry Electrical - 1 x 10°, *3 x 10, **6,000
Range................ooiiil 0.1s - 100m in 5 adjustable ranges or fixed Protection
Repeat Accuracy ..................... +0.5 % or 20ms, whichever is greater Surge ... IEEE C62.41-1991 Level A
Tolerance (Factory Calibration)......... +1%, 5% Circuitry Encapsulated
Reset Time........................... <150ms Dielectric Breakdown ................. > 2000V RMS terminals to mounting surface
Time Delay vs Temp. & Voltage. ........ 2% Insulation Resistance.................. =100 MQ
Initiate Time . ........................ < 20ms (< 1500 operations per min.) Polarity .............. ... ...l DC units are reverse polarity protected
Input Mechanical
Voltage..............ooiiiiiii. 12 or 24VDC; 24, 120, or 230VAC Mounting ............. ... Surface mount with one #10 (M5 x 0.8) screw
Tolerance 12VDC & 24VDC.. ... -15% - 20% Dimensions 3x2x1.5in.(76.7 x51.3 x 38.1mm)
24 to 230VAC. .. .. -20% - 10% Termination.......................... 0.25 in. (6.35 mm) male quick connect terminals
AC Line Frequency ................... 50/60 Hz Environmental
Power Consumption.................. AC<4VA; DC <2W -40° to 60°C/-40° to 85°C
Output 95% relative, non-condensing
Type. ..o Electromechanical relay ight..............................=390z (111 g)
Form............. .. ... ... Isolated, SPDT
Ratings: SPDT-NO SPDT-NC
General Purpose 125/240VAC 30A 15A
Resistive 125/240VAC 30A 15A
28VDC 20A 10A
Motor Load 125VAC 1 hp* 1/4 hp**
240VAC 2 hp** 1 hp**
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Timer - Retriggerable Single Shot
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6708135

Connection:

+ —_—
L1 N/L2
\

UTL

C = Common, Transfer Contact
UTL = Untimed Load (optional)
A knob is supplied for adjustable units, or
R, terminals 4 & 5 for external adjust. See
external adjustment vs time delay chart. The
untimed load is optional. Relay contacts are

isolated.
Order Table:
KRD9 X X

The KRD9 Series microcontroller timing circuit
provides excellent repeat accuracy and stability.
Cost effective approach for OEM applications
that require small size, isolation, reliability, and
long life.

Operation (Retriggerable Single Shot):

Function Type A (Output Initially De-energized): Input
voltage must be applied prior to and during timing. When
the initiate switch is closed, (momentary or maintained)
the output energizes and the time delay starts. On
completion of the delay, the output de-energizes. The unit
will time out if S1 remains in the open or closed position
for the full time delay. Reclosing the initiate switch resets
the time delay and restarts timing; the output remains
energized. The output will not energize if the initiate
switch is closed when input voltage is applied.
Function Type B (Output Initially Energized): Upon
application of input voltage, the output energizes and the
time delay starts. At the end of the time delay, the load
de-energizes. The unit will time out if S1 remains in the
open or closed position for the full time delay. Closing
(re-closing) the initiate switch resets the time delay and
restarts timing; the output remains energized.

Reset: The time delay and the output are reset when input
voltage is removed.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

External Resistance vs. Time Delay:

In Secs. or Mins.

10007 1007 10
7501 75175
50071 501 5.0
2504 254 2.5
10 101
Al 4| 4|0 25k 50k 75k 100k
Time 2 1 0 _ o . o
Delay & & & RT = External Timing Resistor in Kilohms
Ranges 5! 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the Rt terminals; as the resistance increases the
time delay increases.

When selecting an external Rt, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 K ohm Rr. For 1to 100 S use a 100 K ohm Rr.

X X

KRD9 Series

Features:

» Compact time delay relay

* Microcontroller circuitry

* +0.5% repeat accuracy

¢ Isolated, 10A, SPDT output contacts

* Factory fixed, onboard or external adjust

* Delays from 0.1s - 1000m in 6 ranges

¢ Input voltages from 12 to 230V in 6 options

Approvals: CE - \\ @

Auxiliary Products:

 External adjust potentiometer:
P/N: P1004-95
P/N: P1004-95-X
* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
P/N: P1015-18
Versa-knob: P/N: P0700-7
Mounting bracket: P/N: P1023-6
DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:

KRDY9120B KRD93115MA
KRD92115MA KRD94115SB
KRD92115MB KRD9423B
KRDY9220B

If desired part number is not listed, please call
us to see if it is technically possible to build.

Output Current/Ambient
Temperature:

10

40 50 60

Input Voltage | Adjustment Time Delay* Function Type
1-12vDC 1 - Fixed 0-0.1-10s A - De-energized
2-24VAC/DC 2 - Onboard knob 1-1-100s B - Energized
3-24VDC 3 - External adjust 2-10-1000s
4-120VAC 3-0.1-10m
5-110VDC 4-1-100m *If fixed delay is selected, insert delay (0.1 - 1000)
6 - 230VAC 5-10 - 1000m followed by (S) sec, or (M) min.

Specifications

Time Delay Rating (at40°C) ................... 10A resistive @ 125VAC; 5A resistive @ 230VAC

Type ... Microcontroller based with watchdog circuitry & 28VDC; 1/4 hp @ 125VAC

Range................ooooiiiiiia.. 0.1s - 1000m in 6 adjustable ranges or fixed Max. Switching Voltage ............ 250VAC

Repeat Accuracy .................... +0.5% or 20ms, whichever is greater Life (Operations) .................. Mechanical - 1 x 107; Electrical - 1 x 10°

Tolerance (Factory Calibration)........ <+5% Protection

Reset Time.......................... <150ms Circuitry .............. .. ... Encapsulated

Initiate Time . ....................... < 40ms; < 750 operations per minute Isolation Voltage. ........ 21500V RMS input to output

Time Delay vs Temp. & Voltage. ....... <+5% Insulation Resistance >100 MQ

Input Polarity .......................... DC units are reversed polarity protected

Voltage................oooiiiiat. 12, 24 or 110VDC; 24, 120 or 230VAC Mechanical

Tolerance 12VDC & 24VDC/AC .. -15% - 20% Mounting .............. ... .. ... Surface mount with one #10 (M5 x 0.8) screw
110VDC, 120 or 230VAC .. -20% - 10% Dimensions 2x2x1.211n. (50.8 x 50.8 x 30.7 mm)

AC Line Frequency / DCRipple. . ... .. 50/60Hz / <10% Termination. ...................... 0.25 in. (6.35 mm) male quick connect terminals

Power Consumption................. AC<2VA; DC <2W Environmental

Output Operating / Storage Temperature . . .-40°to 60°C / -40° to 85°C

Type ..o Isolated relay contacts Humidity......................... 95% relative, non-condensing

Form...............ocooiiiin SPDT Weight...........................=260z(74g)
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RATING. 04 RES. AT 290 VAC
TIME DELAY RELAY

Connection:

Y o—
L1 v N/L2
+ -_—

Relay contacts are isolated.

Order Table:
TDI -1 -1023s in 1s increments

TDIH - 10 - 10,230s in 10s increments
TDIL - 0.1 - 102.3s in 0.1s increments

Time Delay

Type. ...
Range*™ ..........................

Repeat Accuracy ..................

Setting Accuracy ..............
Reset Time....................
Recycle Time..................
Time Delay vs Temp. & Voltage. .

Indicator ............ ... ...
Input
Voltage.............oooiiai.n..
Tolerance 12VDC & 24VDC/AC
110 to 230VAC/DC
AC Line Frequency ................
Power Consumption...............
Output
Type. ..o

RATING: 10 A RES. AT 240 VAC

TIME DELAY RELAY

TDI

www.ssac.com  MADE IN USA

TDI

The TDI Series is an interval timer that combines
accurate digital circuitry with isolated, 10A rated,
DPDT relay contacts in an 8-pin plug-in package.
The TDI Series features DIP switch selectable time
delays ranging from 0.1 to 10,230 seconds in three
ranges. The TDI Series is the product of choice for
custom control panel and OEM designers.

Operation (Interval):

Upon application of input voltage, the time delay begins.
The output relay is energized during the time delay. At the
end of the time delay, the output de-energizes and remains
de-energized until input voltage is removed.

Reset: Removing input voltage resets the time delay and
the output.

[XXXX]

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 8 for dimensional drawing.

Digi-Set Binary Switch Operation:

0.1...102.3 1...1023 10...10,230
OFF »ON OFF »ON OFF »ON
- 1m 10m
[ m] 2m 20m
- 4w 40m
- 8m 80m
] 16 m 160m
™ m] 32m 320m
(—

64 =
128 =
256 =
512 m

640m
1280m
2560 =
5120m

X X
Input Voltage LED Indication*
12D - 12VDC —L
24A - 24VAC

24D - 24VDC/28VDC
110D - 110VDC
120A - 120VAC

230A - 230VAC * Note: LED not available in 12VDC

...... Electromechanical relay

TDIH / TDIL Series

Features:

* Switch settable time delay

* Three time ranges from 0.1s - 10,230s
10.1% repeat accuracy

+2% setting accuracy

* 10A, DPDT output contacts

* LED indication

Approvals: CE -\ @

Auxiliary Products:

e Panel mount kit: P/N: BZ1

* Octal 8-pin socket: P/N: NDS-8

* Hold-down clips (sold in pairs):
P/N: PSC8 (NDS-8)

* DIN rail: P/N: C103PM (Al)

Available Models:

TDI120AL TDI24DL
TDI12D TDIH24AL
TDI230AL TDIL120AL
TDI24AL TDIL24DL

If desired part number is not listed, please call
us to see if it is technically possible to build.

Form........... ... ...l DPDT
AAAAAA Digital integrated circuitry Rating .................................10Aresistive @ 120/240VAC & 28VDC;
...... 0.1-102.3s in 0.1s increments 1/3 hp @ 120/240VAC
1-1023s in 1s increments Life. ... Mechanical - 1 x107; Electrical - 1 x 10°
10 - 10,230s in 10s increments Protection
AAAAAA +0.1% or 20ms, whichever is greater Polarity ................................DCunits are reverse polarity protected
...... +2% or 50ms, whichever is greater Isolation Voltage. ........................21500V RMS input to output
...... <50ms Mechanical
...... <150ms Mounting .............. Plug-in socket
AAAAAA +2% Dimensions 3.2x24x1.8in. (81.3 x 60.7 x 45.2 mm)
...... LED glows during timing; relay is energized Termination Octal 8-pin plug-in
Environmental
...... 12, 24, or 110VDC; 24, 120, or 230VAC Operating / Storage Temperature. .. ... ....-20° to 65°C / -30° to 85°C
AAAAA -15% - 20% Weight.................................=60z (170 g)
...... -20% -10%
...... 50/60 Hz ** For CE approved applications, power must be removed from the unit when a switch
...... <3.25W position is changed.

Specifications

For information, call 800-221-0487 [ Switches Unlimited [ Fax 718-672-6370 [1 www.switchesunlimited.com

tech@switchesunlimited.com [ sales@switchesunlimited.com
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HRDI Series

Connectior}_:
L1 N/L2
Vv

C = Common, Transfer Contact

NO = Normally Open

L=TLoad

NOTE: A knob, or terminals 4 & 5 are only
included on adjustable units. R, is used
when external adjustment is ordered. Relay
contacts are not isolated.

The HRDI Series combines an electromechanical
relay output with microcontroller timing circuitry.
It offers 12 to 230V operation in five ranges and
factory fixed, external, or onboard adjustable
time delays with a repeat accuracy of £0.5%. The
output contact rating allows for direct operation of
heavy loads, such as compressors, pumps, blower
motors, heaters, etc. This series is ideal for OEM
applications where cost is a factor.

Operation (Interval):

Upon application of input voltage, the time delay begins.
The output relay is energized during the time delay. At
the end of the time delay, the output de-energizes and
remains de-energized until input voltage is removed.
Reset: Removing input voltage resets the time delay
and the output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 2 for dimensional drawing.

External Resistance vs. Time Delay:

In Secs. or Mins.

10007 1007 10
7501 75175
5004 501 5.0
2504 25425
10 1101
Al al0 25 k 50 k 75k 100k
Time 2 1 0 _ . ) o

Delay a 2 RT = External Timing Resistor in Kilohms

Ranges 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the RT terminals; as the resistance increases the
time delay increases

When selecting an external R, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a b0 KohmRr. For 110 100 S use a 100 K ohm Rr.

Order Table:
HRDI X X X X
Input Voltage |Adjustment Time Tolerance |Time Delay*
1-12VDC 1 - Fixed Blank - 5% 0-0.1-10s
2-24VAC 2 - Onboard knob A-%1% 1-1-100s
3-24VDC 3 - External adjust
4 - 120VAC 3-0.1-10m
6 - 230VAC 4-1-100m (M) min.

Features:

* 30A, SPDT, NO output contacts

* 12 to 230V operation in 5 options

* Encapsulated circuitry

¢ Delays from 0.1s - 100m in 5 ranges

* +0.5% repeat timing accuracy

* Factory fixed, onboard or external adjust

Approvals: CE - \\ @

Auxiliary Products:

 External adjust potentiometer:
P/N: P1004-95
P/N: P1004-95-X
¢ Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
P/N: P1015-18
Versa-knob: P/N: P0700-7
Mounting bracket: P/N: P1023-6
DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:

HRDI117S HRDI323
HRDI220 HRDI324
HRDI221 HRDI4130M
HRDI222 HRDI421
HRDI223 HRDI422
HRDI224 HRDI423
HRDI320 HRDI424
HRDI321 HRDI431
HRDI322

If desired part number is not listed, please call
us to see if it is technically possible to build.

2-10-1000s *If fixed delay is selected, insert delay (0.1
-1000) followed by (S) sec, or (0.1 - 100)

Specifications

Time Delay Life. ... Mechanical - 1 x 10%;
Type. ..o Microcontroller circuitry Electrical - 1 x 105, *3 x 10, **6,000
Range............. ... .. 0.1s - 100m in 5 adjustable ranges or fixed Protection
Repeat Accuracy .................... +0.5 % or 20ms, whichever is greater SUIge ..ot IEEE C62.41-1991 Level A
Tolerance (Factory Calibration). .. ..... 1%, £5% Circuitry ................. Encapsulated
RecycleTime. ....................... <150ms Dielectric Breakdown ................ > 2000V RMS terminals to mounting surface
Time Delay vs Temp. & Voltage. . ... ... 2% Insulation Resistance................. >100 MQ
Input Polarity ............... .. ... DC units are reverse polarity protected
Voltage. ..., 12 or 24VDC; 24, 120, or 230VAC Mechanical
Tolerance 12VDC & 24VDC.. ... -15% - 20% Mounting .............. ... ... Surface mount with one #10 (M5 x 0.8) screw
24 to 230VAC. .. .. -20% - 10% Dimensions 3x2x1.5in. (76.7 x51.3 x 38.1mm)

AC Line Frequency ... ... Termination. ........................ 0.25 in. (6.35 mm) male quick connect terminals
Power Consumption Environmental
Output Operating / Storage Temperature. . . ... -40° to 60°C / -40° to 85°C
Type. ... Electromechanical relay Humidity. ..................... ... 95% relative, non-condensing
Form................. ... o SPDT, non-isolated Weight.............................=390z (111 g)
Ratings: SPDT-NO SPDT-NC
General Purpose 125/240VAC 30A 15A
Resistive 125/240VAC 30A 15A

28VDC 20A 10A
Motor Load 125VAC 1 hp* 1/4 hp**

240VAC 2 hp** 1 hp**
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Connection:

+ —
L1 N/L2
\%

The KRDI Series is a compact time-delay relay
measuring only 2 in. (50.8 mm) square. Its solid-
state timing circuit provides excellent repeat
accuracy and stability. Encapsulation protects
against shock, vibration, and humidity. The
KRDI Series is a cost effective approach for OEM
applications that require small size, isolation,
reliability, and long life.

Operation (Interval):

Upon application of input voltage, the time delay begins.
The output relay energizes during the time delay. At the
end of the time delay, the output de-energizes and remains
de-energized until input voltage is removed.

Reset: Removing input voltage resets the time delay and
the output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

External Resistance vs. Time Delay:

In Secs. or Mins.

KRDI Series

Features:

* Compact time delay relay

* 10A, SPDT output contacts

* Factory fixed, onboard or external adjust

* Delays from 0.1s - 100m in 5 ranges

+0.5% repeat accuracy

+5% factory calibration

* Input voltages from 12 to 230V in 6 options

Approvals: (E -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Female quick connect:

P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Mounting bracket: P/N: P1023-6
DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

) _
b= 0 10007 1007 10 * Versa-knob: P/N: P0700-7
NC 1]
®
— 2] 7501 75175 Available Models:
KRDI1132S KRDI2110S
M so0d 0] 50 KRDI120 KRDI21120S
’ KRDI121 KRDI320
4 KRDI122 KRDI420
2s0] 251 25 KRDI210.1S KRDI423
5 If desired part number is not listed, please call us
R to see if it is technically possible to build.
T 10 11]0.1
_ ) A 4|0 25k 50 k 75k 100 k
\C[ _ ZDltage T for C B';': 2 ; 2 RT = External Timing Resistor in Kilohms .
= Common, Transfer Contact Ranges al3 Output Current/ ‘Ambient
NO = Normally Open Temperature:
NC = Normally Closed This chart applies to externally adjustable part numbers. P *
. ) . . The time delay is adjustable over the time delay range selected by varying
A knob is supplied for adjustable units, the resistance across the Rr terminals; as the resistance increases the
or Rr terminals 4 & 5 for external adjust. %nhe delay increases. 10
i N en selecting an external Rt, add the tolerances of the timer and the Rt
See external adjustment vs time delay for the full time range adjustment. )
chart. Relay contacts are isolated. Examples: 110,605 il ime ey s me olyrenge 1 and .
A
8
Order Table:
KRDI X X X
. . * 7 T
Input Voltage | Adjustment Time Delay 40 50 60
1-12VDC 1 - Fixed 0-0.1-10s o
2 - 24VAC 2 - Onboard knob 1-1-100s C
3-24VDC 3 - External adjust 2-10-1000s *If fixed delay is selected, insert delay (0.1
4 - 120VAC 3-0.1-10m -1000) followed by (S) sec, or (0.1 - 100)
5-110VDC 4-1-100m (M) min.
6 - 230VAC

Time Delay Max. Switching Voltage ............... 250VAC
Range.................oooiin, 0.1s - 100m in 5 adjustable ranges or fixed Life (Operations) ..................... Mechanical - 1 x 107; Electrical - 1 x 10°
Repeat Accuracy ..................... +0.5% or 20ms, whichever is greater Protection
Tolerance (Factory Calibration)......... <+5% Circuitry ... Encapsulated
Reset Time........................... <150ms Isolation Voltage. ..................... 21500V RMS input to output
Time Delay vs Temp. & Voltage. ........ <#5% Insulation Resistance. ................. =100 MQ
Input Polarity ........... ... ... ..ol DC units are reverse polarity protected
Voltage. ...l 12, 24 or 110VDC; 24, 120 or 230VAC Mechanical
Tolerance 12VDC & 24VDC/AC . .. .-15% -20% Mounting ................... Surface mount with one #10 (M5 x 0.8) screw
110VDC, 120VAC or 230VAC. . . .. -20% -10% Dimensions.............. ... ... 2x2x1.211in. (50.8 x 50.8 x 30.7 mm)

AC Line Frequency / DC Ripple. ....... 50/60 Hz / <10% Termination. ......................... 0.25 in. (6.35 mm) male quick connect terminals
Power Consumption.................. AC<2VA; DC<2W Environmental
Output Operating / Storage Temperature. .. . ... -20° to 60°C / -40° to 85°C
Type ..o Isolated relay contacts Humidity......................... ... 95% relative, non-condensing
Form............. ... ...l SPDT Weight..............................=260z(74g)
Rating (at40°C) ...................... 10A resistive @ 125VAC;

5A resistive @ 230VAC & 28VDC;

1/4 hp @ 125VAC

Specifications

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 [0 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com
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ADD FOR
TIME DELAY

The TDUI Series combines digital timing circuitry
with universal voltage operation. Voltages of
24 to 240VAC and 12 to 24VDC are available in
three ranges. The TDUI Series offers DIP switch
selectable time delays ranging from 0.1 seconds to
102.3 minutes in three ranges. Its 1A rated output,
ability to operate on multiple voltages, and wide
range of switch selectable time delays make the
TDUI Series an excellent choice for process control
systems and OEM equipment.

Operation (Interval):

Upon application of input voltage, the time delay begins.
The output energizes during the time delay. At the end
of the time delay, the output de-energizes and remains
de-energized until input voltage is removed.

Reset: Removing input voltage resets the time delay and
the output.

TDUI Series

Features:

* Switch selectable time setting
* 0.1s - 102.3m in 3 ranges
+0.5% repeat accuracy

+2% setting accuracy

* 1A, solid-state output

* Encapsulated

* Wide voltage ranges

Approvals: (E -\ @

Auxiliary Products:

* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)

Connection: For more information see: * Quick connect to screw adaptor:
+ = Appendix A, pages 156-164 for function descriptions P/N: P¥015'18
L1 . N/L2 and diagrams. * DIN rail: P/N: C103PM (Al)
\Y Appendix B, page 165, Figure 1 for dimensional drawing.  DIN rail adaptor: P/N: P1023-20
—
3é 2"' "'1 Adjustment Switch Operation Available Models:
e TDUI3000A
TIME DELAY TDUIH3001A
® 0.1...102.3 1...1023 TDUIH3002A
OFF »ON OFF »ON TDUIL3002A
[T - o
= 0.2
= 0.4
: ' = 0.8
' ' m 1.6
= 32
= 6.4
=12.8
m25.6
m51.2
6.3
Order Table:
Input Voltage Range Time Range Part Number
24 to 120VAC 0.1-102.3s TDUIL3000A
100 to 240VAC 0.1-102.3s TDUIL3001A
12 to 24VDC 0.1-102.3s TDUIL3002A
24 to 120VAC 1-1023s TDUI3000A
100 to 240VAC 1-1023s TDUI3001A
12 to 24VDC 1-1023s TDUI3002A
24 to 120VAC 0.1-102.3m TDUIH3000A
100 to 240VAC 0.1-102.3m TDUIH3001A
12 to 24VDC 0.1-102.3m TDUIH3002A
Specifications
Time Delay Rating..................ooiiial 1A steady state, 10A inrush at 60°C
Range* ........... ... ... . ...l 0.1-102.3s in 0.1s increments Voltage Drop...........................=25V@1A; DC=1V@1A
1-1023s in 1s increments OFF State Leakage Current............... AC =5mA @ 230VAC; DC = TmA
0.1 -102.3m in 0.1m increments Protection
Repeat Accuracy........................ +0.5% or 20ms, whichever is greater Circuitry. ... Encapsulated

Setting Accuracy........................ <#2% or 20ms, whichever is greater
ResetTime............................. <150ms

Time Delay vs Temp. & Voltage........... <#5%

Input

Voltage..............oooiiiiit, 24 to 240VAC, 12 to 24VDC £20%
AC Line Frequency ........ 50/60 Hz

Power Consumption AC<2VA;DC<1W

DCRipple ... <10%

Output

Type oo Solid state
Form..................... NO, closed during timing

..22000V RMS terminals to mounting surface

Dielectric Breakdown ............. .
..2100 MQ

Insulation Resistance..............

Polarity. ........ ... oo DC units are reverse polarity protected
Mechanical

Mounting. .................. oo Surface mount with one #10 (M5 x 0.8) screw
Dimensions...................... ...2x2x1.211in (50.8 x 50.8 x 30.7 mm)
Termination............................ 0.25 in. (6.35 mm) male quick connect terminals
Environmental

-40° to 60°C / -40° to 85°C
.95% relative, non-condensing
..=240z (68 g)

*For CE approved applications, power must be removed from the unit when a switch position
is changed.
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Connection:
L1 N/L2
— 0
> (T
L
3 2-41F-1
@)

ST

R, is used when external adjustment is ordered.

2]

The TSD Series is designed for more demanding
commercial and industrial applications where
small size and accurate performance are required.
The factory calibration for fixed time delays is
within 1% of the target time delay. The repeat
accuracy, under stable conditions, is 0.1% of the
time delay. The TSD Series is rated to operate over
an extended temperature range. Time delays of 0.1
seconds to 100 hours are available. The output is
rated 1A steady and 10A inrush. The modules are
totally solid state and encapsulated to protect the
electronic circuitry.

Operation (Interval):

Upon application of input voltage, the time delay begins.
The output is energized during the time delay. At the end
of the time delay, the output de-energizes and remains
de-energized until input voltage is removed.

Reset: Removing input voltage resets the time delay and
the output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

External Resistance vs. Time Delay:
In Secs., Mins., or Hours
10007 1007 10
75071 75175
5001 501 5.0
2501 25125
10 1101
4| 4o 25k 50k 75k 100k
Time 2 1 0 _— . o
Delay & & & RT = External Timing Resistor in Kilohms
Ranges 5 g 3
6

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the RT terminals; as the resistance increases the
time delay increases.

When selecting an extemal RT, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and

Features:

¢ Fixed or adjustable delays from 0.1s - 100h
+0.1% repeat accuracy

*1% factory calibration

24,120, or 230VAC

¢ 1A, solid-state output

* Encapsulated

Approvals: CE -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Female quick connect:

P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Mounting bracket: P/N: P1023-6
DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20
Versa-knob: P/N: P0700-7

Available Models:

TSD2221 TSD241600S
TSD2411S TSD2434
TSD24145S

If desired part number is not listed, please call
us to see if it is technically possible to build.

a 50 Kohm Rr. For 1 to 100 S use a 100 K ohm Rr.
Order Table:
TSD2 X X X
Input Voltage Adjustment Time Delay*

2 -24VAC —1 - Fixed —0-0.1-10s

4 - 120VAC —2 - External adjust | —1-1-100s

6 - 230VAC —3 - Onboard adjust |—2-10-1000s
—3-0.1-10m
—4-1-100m *If fixed delay is selected, insert
—5-10-1000m delay (0.1 - 1000) followed by (S) sec.
—6-1-100h or (M) min. or (1 - 100) (H) hours

Specifications

Time Delay Off State Leakage Current .. .....
Range...................oooiia 0.1s - 100h in 7 adjustable ranges or fixed Voltage Drop. ..................
Repeat Accuracy ..................... +0.1% or 20ms, whichever is greater Protection

Tolerance (Factory Calibration)......... <+1% Circuitry ......................
Reset Time........................... <150ms Dielectric Breakdown

Time Delay vs Temp. & Voltage. ........ <#1% Insulation Resistance. ...........
Input Mechanical

Voltage. ...t 24,120, or 230VAC Mounting .....................
Tolerance............................ +20% Dimensions....................
AC Line Frequency ................... 50/60 Hz Termination. .........................
Power Consumption.................. <2VA Environmental

Output Operating / Storage Temperature
Type ..o Solid state Humidity. .....................
Form.......... ... . ... NO, closed during timing Weightv.......................

1A steady state, 10A inrush at 60°C

...... =5mA @ 230VAC
L. =25V@1A
...... Encapsulated

. 22000V RMS terminals to mounting surface
AAAAAA =100 MQ

Surface mount with one #10 (M5 x 0.8) screw

. 2x2x1.21 in. (50.8 x 50.8 x 30.7 mm)

0.25 in. (6.35 mm) male quick connect terminals

-40° to 75°C / -40° to 85°C
... 95% relative, non-condensing
AAAAAA = 240z (68 g)
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The THD2 Series combines accurate timing
circuitry with high power solid-state switching.
It can switch motors, lamps, and heaters directly
without a contactor. You can reduce labor,
component cost, and increase reliability with these
small, easy-to-use, Digi-Power timers.

Operation (Interval):

Upon application of input voltage, the time delay begins.
The output energizes during the time delay. At the end
of the time delay, the output de-energizes and remains
de-energized until input voltage is removed.

Reset: Removing input voltage resets the time delay and
the output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 4 for dimensional drawing.

Connection:
L1 N/L2
V . .
External Resistance vs. Time Delay:
— ¢
St In Secs. or Mins.
10007 1007 10
P
L L L
3 ok 7501 75175
| | 5009 501 5.0
| |
| |
| | 250{ 254 2.5
S1 = Optional Low Current Initiate Switch 7{
R, is used when external adjustment is ordered. 101 1f01
A 4|0 25k 50 k 75k 100 k
Time 2 1 0 - o " [
Delay z M by RT = External Timing Resistor in Kilohms
Ranges 5! 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the Rt terminals; as the resistance increases the
time delay increases.

When selecting an external R, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
ab0KohmRr. For 1to 100 S use a 100 K ohm Rr.

Features:

* High load currents up to 20A, 200A inrush

* Fixed or adjustable delays from 0.1s - 1000m
+0.5% repeat accuracy

+1% factory calibration

* 24,120, or 230VAC

* Metallized mounting surface for heat transfer
¢ Totally solid state and encapsulated

Approvals: CE -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

¢ Female quick connect:

P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

¢ Versa-knob: P/N: P0700-7

Available Models:

THD2B4110M THD2C423
THD2B41600S THD2C430
THD2B6110M THD2C431
THD2C231 THD2C432
THD2C232 THD2C433
THD2C233 THD2C434
THD2C234 THD2C435
THD2C235

If desired part number is not listed, please call
us to see if it is technically possible to build.

Order Table:
THD2 X X X
Output Rating  |Input Voltage |Adjustment Time Delay*
A-6A 2-24VAC 1 - Fixed —0-0.1-10s
B-10A 4 -120VAC 2 - External adjust ~ [—1-1-100s
C-20A 6 - 230VAC 3 - Onboard adjust  |—2-10 - 1000s
—3-0.1-10m *If fixed delay is selected, insert
—4-1-100m delay (1 -1000) followed by (S) secs.
—5-10-1000m  or (M) mins.
Time Delay Minimum Load Current........... 100mA
Range........................... 0.1s - 1000m in 6 adjustable ranges or fixed Voltage Drop.............. =25V at rated current
Repeat Accuracy ................. +0.5% or 20ms, whichever is greater OFF State Leakage Current . .. 5mA @ 230VAC
Tolerance (Factory Calibration).....<£1% Protection
Reset Time....................... <150ms Circuitry .............. ... ... Encapsulated
Time Delay vs Temp. & Voltage. ....<+2% Dielectric Breakdown ..22000V RMS terminals to mounting surface
Input Insulation Resistance.............. =700 MQ
Voltage.................oooii. 24,120, or 230VAC Mechanical
Tolerance........................ +20% Mounting ** ......... ... ... Surface mount with one #10 (M5 x 0.8) screw
AC Line Frequency ............... 50/60 Hz Dimensions. .............. ....2x2x1.51 in. (50.8 x 50.8 x 38.4 mm)
Output Termination. ..................... 0.25 in. (6.35 mm) male quick connect terminals
Type...ooooiiii Solid state Environmental
Form................... NO, closed during timing Operating / Storage Temperature. . .-40° to 60°C / -40° to 85°C
Maximum Load Current Output Steady State Inrush** Humidity........................ 95% relative, non-condensing
A 6A 60A Weight..........................=390z (111g)
B 10A 100A
C 20A 200A **Must be bolted to a metal surface using the included heat sink compound. The

maximum mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.
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TSD6 Series
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Connection:

+ - (Positive Switching)
- + (Negative Switching)

R, is used when external adjustment is ordered.

The TSD6 offers total solid-state, interval timing
for 12 or 24VDC applications. This series provides
either negative or positive switching. The TSD
Series is designed for more demanding commercial
and industrial applications where small size and
accurate performance is required. The factory
calibration for fixed time delays is within 1% of
the target time delay. The repeat accuracy, under
stable conditions, is 0.1% of the time delay. The
TSD Series is rated to operate over an extended
temperature range. Time delays of 0.1 seconds
to 100 hours are available. The output is rated
1A steady and 10A inrush. The modules are
totally solid state and encapsulated to protect the
electronic circuitry.

Operation (Interval):

Upon application of input voltage, the time delay begins.
The output energizes during the time delay. At the end
of the time delay, the output de-energizes and remains
de-energized until input voltage is removed.

Reset: Removing input voltage resets the time delay and
the output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

External Resistance vs. Time Delay:

In Secs., Mins., or Hours

10007 1007 10
7501 75175
5001 501 5.0
2501 259 2.5
10 1]041
A 4|0 25k 50k 75k 100 k
Time 2 1 0 . . -
Delay & & & RT = External Timing Resistor in Kilohms
Ranges 5 g 3
6

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the R terminals; as the resistance increases the
time delay increases.

When selecting an external R, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 KohmRr. For 10 100 S use a 100 K ohm Rr.

Features:

* Fixed or adjustable delays from 0.1s - 100h
+0.1% repeat accuracy

+1% factory calibration

* 12 or 24VDC interval timing

* 1A, solid-state output

* Encapsulated

Approvals: CE -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Female quick connect:

P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Mounting bracket: P/N: P1023-6
DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20
Versa-knob: P/N: P0700-7

Available Models:

TSD6113SN TSD6310.85N
TSD6121N TSD631180SP
TSD6121P TSD631380SP
TSD6123N TSD6320P
TSD6124P TSD6334P

If desired part number is not listed, please call
us to see if it is technically possible to build.

Order Table:
Isbe X X X X
Enput Voltage Adjustment Time Delay* Switching Mode
1-12VDC 1 - Fixed —0-0.1-10s —P - Positive
3-24VDC 2 - External adjust  |—1-1-100s —N - Negative
3 - Onboard adjust  |—2-10 - 1000s

—3-0.1-10m
—4-1-100m *If fixed delay is selected, insert
—5-10-1000m  delay (0.1 - 1000) followed by (S) sec.
—6-1-100h or (M) min. or (1 -100) (H) hours

Specifications

Time Delay Off State Leakage Current ............. = ImA
Range................ooooiiinn 0.1s - 100h 7 adjustable ranges or fixed VoltageDrop.........................=1.0V@1A

Repeat Accuracy ..................... +0.1% or 20ms, whichever is greater Protection

Tolerance (Factory Calibration)......... <+1% Circuitry ........... ...l Encapsulated

Reset Time........................... <150ms Dielectric Breakdown ................. 22000V RMS terminals to mounting surface
Time Delay vs Temp. & Voltage. ........ <+1% Insulation Resistance.................. >100 MQ

Input Polarity ............... ... ... ... Units are reverse polarity protected
Voltage...........oooooiiiiiii.. 12 or 24VDC Mechanical

Tolerance............................ +15% Mounting ... Surface mount with one #10 (M5 x 0.8) screw
DCRipple...............ooooiiit +10% Dimensions 2 x2x1.21 in. (50.8 x 50.8 x 30.7 mm)

Power Consumption.................. <1IW Termination. ......................... 0.25 in. (6.35 mm) male quick connect terminals
Output Environmental

Type ... Solid state, positive or negative switching Operating / Storage Temperature. .. .. .. -40° to 75°C / -40° to 85°C
Form.......... ... ... ... ... ... NO, closed during timing Humidity. ..................... ... 95% relative, non-condensing

Maximum Load Current............... 1A steady state, 10A inrush at 60°C Weight..............................=240z (68 g)

For information, call 800-221-0487 [0 Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com
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6708135

Connection:
L1 N/L2
—0
{
71 E—‘
L L L
3 2%4k-1

R, is used when external adjustment is ordered.

The KSD2 Series is designed for general purpose
commercial and industrial applications where a
small, cost effective, reliable, solid-state timer is
required. The factory calibration for fixed time
delays is within 5% of the target time delay. The
repeat accuracy, under stable conditions, is 0.5% of
the selected time delay. This series is designed for
input voltages of 24, 120 or 230VAC. Time delays
of 0.1 seconds to 1000 minutes are available in 6
ranges. The output is rated 1A steady and 10A
inrush. The modules are totally solid state and
encapsulated to protect the electronic circuitry.
An excellent choice for most OEM pulse shaping,
maximum run time, and other process control
applications.

Operation (Interval):

Upon application of input voltage, the time delay begins.
The output energizes during the time delay. At the end
of the time delay, the output de-energizes and remains
de-energized until input voltage is removed.

Reset: Removing input voltage resets the time delay
and the output.

For more information see:
Appendix A, pages 156-164 for function descriptions
and diagrams.

KSD?2 Series

Features:

* Fixed or adjustable delays from 0.1s - 1000m
* +0.5% repeat accuracy

* +5% factory calibration

e 24,120, or 230VAC

* 1A, solid-state output

* Encapsulated

Approvals: CE -\ @

Auxiliary Products:

 External adjust potentiometer:
P/N: P1004-95
P/N: P1004-95-X
Mounting bracket: P/N: P1023-6
* Female quick connect:
P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
P/N: P1015-18
Versa-knob: P/N: P0700-7
DIN rail: P/N: C103PM (Al)
* DIN rail adaptor: P/N: P1023-20

Appendix B, page 165, Figure 1 for dimensional drawing. Available Models:
KSD2211M
KSD2221

External Resistance vs. Time Delay: KSD2413M
KSD2420

In Secs. or Mins.

If desired part number is not listed, please call us

10009 1007 10
to see if it is technically possible to build.
7501 75175
5001 501 5.0
2504 25425
10 1101
4| alo 25k 50 k 75k 100k
Time 2 1 0 _ - . .

Delay 2 & 2 RT = External Timing Resistor in Kilohms

Ranges 5! 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the Rt terminals; as the resistance increases the
time delay increases

When selecting an external R, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 K ohm Rr. For 1to 100 S use a 100 K ohm Rr.

Order Table:
KSD2 X X X
Input Voltage Adjustment Time Delay*

2-24VAC 1 - Fixed —0-0.1-10s

4 - 120VAC 2 - External adjust  [—1-1-100s

6 - 230VAC 3 - Onboard adjust |—2-10 - 1000s
—3-0.1-10m
—4-1-100m *If fixed delay is selected, insert delay (0.1 - 1000)
—5-10-1000m  followed by (S) secs. or (M) mins.

Time Delay OFF State Leakage Current ..........=5mA @ 230VAC
Range........................ ... .. 0.1s - 1000m in 6 adjustable ranges or fixed Voltage Drop.......................=25V@1A

Repeat Accuracy ................... +0.5% or 20ms, whichever is greater Protection

Tolerance (Factory Calibration). ... ... <#5% Circuitry ...

ResetTime......................... <150ms Dielectric Breakdown

Time Delay vs Temp. & Voltage. . .....<+10% Insulation Resistance................ >100 MQ

Input Mechanical

Voltage. .............coooiiii. 24,120, or 230VAC Mounting ..................o.o. Surface mount with one #10 (M5 x 0.8) screw
Tolerance............... +20% Dimensions 2x2x1.211in. (50.8 x 50.8 x 30.7 mm)

AC Line Frequency 50/60 Hz Termination. ....................... 0.25 in. (6.35 mm) male quick connect terminals
Power Consumption................ <2VA Environmental

Output Operating / Storage Temperature. . . .. -40° to 60°C / -40° to 85°C

Type ... Solid state Humidity.......................... 95% relative, non-condensing
Form................... NO, closed during timing Weight............................=240z (68 g)

1A steady state, 10A inrush at 60°C
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Timer - Interval TS2 ‘ TS6 Series

a

—

o]
EXTERNAL
ADJUSTMENT

The TS2 Series is designed for 24, 120 or 230VAC
and the TS6 Series is designed for 12 or 24VDC.
These series are capable of controlling load
currents of up to 1A steady state, 10A inrush.
Encapsulated circuitry and the reliability of a #2%
repeat accuracy make the TS2 and TS6 ideal for
cost sensitive applications.

Operation (Interval):

Upon application of input voltage, the time delay begins.
The output energizes during the time delay. At the end
of the time delay, the output de-energizes and remains
de-energized until input voltage is removed.

Reset: Removing input voltage resets the time delay and
the output.

For more information see:
Appendix A, pages 156-164 for function descriptions
and diagrams.

Features:

* 12 or 24VDC; 24,120, or 230VAC input
voltages

* Fixed or adjustable delays from 0.05s - 10m
in 8 ranges

* Repeat accuracy +2%

¢ Load currents to 1A, 10A inrush

¢ Totally solid state & encapsulated

Approvals: CE -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-XX

P/N: P1004-XX-X

Female quick connect:

Connection: Appendix B, page 165, Figure 1 for dimensional drawing. P/N: P1015-64 (AWG 14/16
8 g g
1 NIL2 * Quick connect to screw adaptor:
E— —— P/N: P1015-18
C Rt Selection Chart * Mounting bracket: P/N: P1023-6
Desired Time Delay* e DIN rail: P/N: C103PM (Al)
4 [ L Seconds Rt * DIN rail adaptor: P/N: P1023-20
p
L 1 2 3 4 |Megohm * Versa-knob: P/N: P0700-7
3 24411 005! 05 2 5 0.0 * Plug-on adjustment module:
@) 05| 10| 30 | 60 | 05 P/N: VIP(X)(X)
1.0] 20| 60 | 120 1.0
| 4 5 | v 24VDC or AC ONLYT W TS612VDC
I T~ T I 151 30 90 | 180 | 1.5 Time Del VIPP/N
| | 20| 40120 240 | 200 ey /
% RT 25| 50| 150 [300 | 25 1-0.05-1s VIP2A
I I 30| 60|180 | 360 | 3.0 2-0.520s VTP2E
420 580) 3-2-60s VTP2F
¢ V. & 480 | 4.0 4-5-120s VTP2H
540 4.5
§ E—‘ 600 | 5.0 TS2 & TS6
( * When selecting an external R add at least All Other Voltages
=4 L 20% for tolerance of unit and the Rr. &
32 b1 1 1 Megohm max for 12 VDC Units Time Delay VTP P/N
O 1-0.05-3s VTP4B
2-0.5-60s VTP4F
| 4 5 | 3-2-180s VTP4J
: T T : 4-5.600s VIP5N
| w RT | Selection Table for VTP Plug-on
R, is used when external adjustment is ordered. Adjustment Accessory.
Note: TS6 is not reverse polarity protected. .
Available Models:
. TS22120 TS2421 TS6116P
Order Tables: TS2213 TS2422 TS6122P
Is2 X X X TS2223 TS2423 TS6123P
Input Voltage Adqutment Time Delay* TS2411.5 TS2424 TS6311P
[—2-24VAC 1 - Fixed ) —1-0.05-3s TS24110 TS2611.5 TS63110P
—4 - 120VAC 2 - External ad]ust —2-0.5-60s e ) ) TS2412 TS26130 TS6321P
—6 - 230VAC :3 -2-180s *If fixed delay is s'elected, insert TS2413 TS26190
4-5-600s delay (0.05 - 600) in seconds. TS24130 TS2621
TS6 X X A X If desired part number is not listed, please call us
Input Voltage | Adjustment Time Delay* Switching Mode to see if it is technically possible to build.
—1-12VDC —1 - Fixed 12vVvDC 24VDC P - Positive
—3-24VDC —2 - External adjust 1-0.05-1s 0.05 - 3s
2-0.5-20s 0.5 - 60s
3.92_60s 2.180s ‘If fixed delay is selected, insert delay (0.05
4-5-120s 5-600s -12012VDC) or (0.05 - 600 24VDC) in secs.

Time Delay
Type ..o Analog circuitry
Range 12VDC.............. 0.05 - 120s in 4 adjustable ranges or fixed
(1 MQ max. R;)
Other Voltages ....... 0.05 - 600s in 4 adjustable ranges or fixed
Repeat Accuracy ...................... +2% or 20ms, whichever is greater
Tolerance (Factory Calibration).......... <#10%
Time Delay vs Temp. & Voltage.......... <+10%
Reset Time............................ <150ms
Input
Voltage....................oal 12 or 24VDC; 24, 120, or 230VAC
Tolerance........................ .. .. +15%
DCRipple...............ooi 10%
Power Consumption................... DC<1W; AC<2VA
Output
Type ..o Solid state

Specifications

Form.................oo il NO, closed during timing
Maximum Load Current................ 1A steady state, 10A inrush at 60°C
Voltage Drop. ......................... DC=1.0V@1A; AC=25V@1A
Protection

Circuitry ........... .. ... o Encapsulated

Polarity ........... ... TS6 is not reverse polarity protected
Dielectric Breakdown . . 22000V RMS terminals to mounting surface
Insulation Resistance. .................. 2100 MQ

Mechanical

Mounting .............. ... . ... Surface mount with one #10 (M5 x 0.8) screw
Dimensions. . . ..2x2x1.211in. (50.8 x 50.8 x 30.7 mm)
Termination. .......................... 0.25 in. (6.35 mm) male quick connect terminals
Environmental

Operating / Storage Temperature . ...... -40° to 75°C / -40° to 85°C
Humidity...................... . 95% relative, non-condensing
Weight...............................=240z(68g)
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TH2 Series
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Connection:

L1 N/L2
e Vv

——¢
S1

[ L

R, is used when external adjustment is ordered.

The TH2 is the combination of a timer and a solid-
state relay into one easy-to-use solid-state molded
module. When mounted to a metal surface, the
TH2 Series can switch load currents up to 20A
steady state with 200A inrush. The TH2 replaces
a timer and relay at a competitive price.

Operation (Interval):

Upon application of input voltage, the time delay begins.
The output energizes during the time delay. At the end
of the time delay, the output de-energizes and remains
de-energized until input voltage is removed.

Reset: Removing input voltage resets the time delay
and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 4 for dimensional drawing.

Rt Selection Chart

Desired Time Delay* R
Seconds T
2 3 4 |Kohms

0.5 2 o) 0
6| 20 60 10
12| 38 | 120 20
18 | 55 | 180 30
24 | 73 | 240 40
300 50
36 | 108 | 360 60
42 1126 | 420 70
48 | 144 | 480 80
54 | 162 | 540 90
60 | 180 | 600 | 100

*When selecting an external Rt add at least
15% for tolerance of unit and the Rt

2NN ROECE
oNhRiUINMOD W=
w
o
©
o

Order Table:
TH2 X X X X
Output Rating Input Voltage |Adjustment Time Delay*
A-6A 2 - 24VAC 1 - Fixed —1-0.1-3s
B-10A 4 - 120VAC 2 - External adjust | —2-0.5-60s
C-20A 6 - 230VAC 3 - Onboard adjust |—3-2-180s
—4-5-600s

Features

* High load current capacity up to 20A, 200A
inrush

* Fixed or adjustable time delays from

0.1 - 600s in 4 ranges

+2% repeat accuracy

5% factory calibration

* Metallized mounting surface for heat
transfer

* Solid state & encapsulated

Approvals: CE -\ @

Auxiliary Products:

 External adjust potentiometer:
P/N: P1004-95
P/N: P1004-95-X

* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)

* Quick connect to screw adaptor:
P/N: P1015-18

e Versa-knob: P/N: P0700-7

Available Models:
TH2A421

If desired part number is not listed, please call
us to see if it is technically possible to build.

*If fixed delay is selected, insert
delay (0.1 - 600) in seconds.

Specifications

Time Delay Minimum Load Current............... 100mA
Range............ooiiiiiiii. 0.1s - 600s in 4 adjustable ranges, or fixed Voltage Drop......................... =25V atrated current
Repeat Accuracy ..................... #2% or 20ms, whichever is greater OFF State Leakage Current ............ =5mA @ 230VAC
Tolerance (Factory Calibration)......... <#5% Protection
Time Delay vs Temp. & Voltage. ........ <+10% Circuitry ............ ... ... Encapsulated
Reset Time. .................c..ooou.. <150ms Dielectric Breakdown ................. 22000V RMS terminals to mounting surface
Input Insulation Resistance.................. =100 MQ
Voltage................oooiiiiii. 24,120, or 230VAC Mechanical
Tolerance.................coooiiin... +15% Mounting** ............ ... ... L Surface mount with one #10 (M5 x 0.8) screw
AC Line Frequency 50/60 Hz Dimensions. .. . 2x2x1.51in. (50.8 x 50.8 x 38.4 mm)
Power Consumption.................. <2VA Termination. ......................... 0.25 in. (6.35 mm) male quick connect terminals
Output Environmental
Type ..o Solid state Operating / Storage Temperature. .. .. .. -20° to 60°C / -40° to 85°C
Form................o il NO, closed during timing Humidity. ........................... 95% relative, non-condensing
Maximum Load Currents Output Steady State Inrush** Weight..............................=390z (11l g)

A 6A 60A

B 10A 100A **Must be bolted to a metal surface using the included heat sink compound. The

C 20A 200A maximum mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.
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Timer - Reczclina TDR Series

The TDR Series of time-delay relays are comprised Features:
of digital circuitry and an isolated, 10A relay
output. The on and off delays are selected by « Switch settable time delays - both times
means of two, ten position binary switches, which adjustable
allow the setting of the desired delay to be precise « 0.1s - 2.84h in 3 ranges
every time. * +0.1% repeat accuracy
) ) . . * +2% setting accuracy
RATIG, 0ARES, AT 200VAC Operation (Recycling - ON Time First): ¢ Isolated, 10A, DPDT output contacts
TIME DELAY RELAY Upon application of input voltage, the green LED glows, « Octal plug-in base connection
the output relay is energized, the red LED glows, and Approvals:
the T1 ON time begins. At the end of the ON time, the pp ' ﬁ @

output de-energizes, the red LED turns OFF and the T2,
OFF time begins. At the end of the OFF time, the output

relay energizes and the cycle repeats as long as input AUXﬂlal‘y Products:

voltage is applied.

Reset: Removing input voltage resets the output and time * Panel mount kit: P/N: BZ1

delays, and returns the sequence to the first delay. * Octal 8-pin socket: P/N: NDS-8

Operation (Recycling - OFF Time First): * Hold-down clips (sold in pairs):

Upon application of input voltage, the green LED glows, P/N: PSC8 (NDS-8)
Connection: the T1 OFF time begins, the load is OFF. At the end of * DIN rail: P/N: C103PM (Al)

the OFF time, the T2 ON time begins, the load energizes,

and the red LED glows. At the end of the ON time the
load de-energizes and the red LED turns OFF. The cycle Available Models:
repeats until input voltage is removed.
Rezet: Removinrzg input vgoltage resets the output and the TDR1A22 TDR4A22
sequence to the OFF time. TDR2A22 TDR4A23
TDR2A23 TDR4A33
For more information see: igﬁjﬁg %ggiggg
Appe1-1d1x A, pages 156-164 for function descriptions TDR4A13 TDR6A22
o v o— and diagrams. ) ) )
L1 N/L2 Appendix B, page 165, Figure 8 for dimensional drawing. If desired part number is not listed, please call
+ - us to see if it is technically possible to build.

Relay contacts are isolated.

Digi-Set Binary Switch Operation:

0.1...102.3 1...1023 10...10,230

OFF »ON OFF »ON OFF »ON
- 1m 10m
[ m] 2m 20m
-_—) 4w 40m
C m} 8m 80m
] 16 m 160m
[ m] 32m 320m
(— 64 m 640m
128 = 1280
256 m 2560
512m 5120m
3000 S
Order Table:
TDR X X X X
Input Voltage Sequence ON Time OFF Time
A - 24 to 240VAC/DC A -ON Time First |[—1-0.1-102.3sin —1-0.1-102.3sin
D - 12* to 48VDC B - OFF Time First 0.1s increments 0.1s increments
1-12VDC* —2-1-1023sin 1s —2-1-1023sin1s
2 - 24VAC increments increments
3-24VDC —3-10 - 10,230s in —3-10-10,230s in
4 -120VAC 10s increments 10s increments

5-110VDC
6 - 230VAC*Control status LED not available on 12VDC units.

Specifications

Time Delay Form................. . ... DPDT
Type Microcontroller circuitry Rating ............ ... ... ... 10A resistive @ 120/240VAC & 30VDC;
Range™ ...l 0.1 -102.3s in 0.1s increments 1/3 hp @ 230VAC

1-1023s in 1s increments Life.. ..o Mechanical - 1 x107; Electrical - 1 x 10°

10 - 10,230s in 10s increments Max. Switching Voltage . 250VAC
Repeat Accuracy ........................ +0.1% or 20ms, whichever is greater Relay LED Indicator ..................... Red; ON when output relay energizes
Setting Accuracy +2% or 50ms, whichever is greater Protection
Reset Time.................... <150ms Isolation Voltage. . ....................... 21500V RMS input to output
RecycleTime.................. <500ms Insulation Resistance. .................... 2100 MQ
Time Delay vs Temp. & Voltage. ........... +2% Polarity .............. ... . ...l DC units are reverse polarity protected
Input Mechanical
Voltage. ...l 12 to 24VDC, 110VDC, 24, 120, or 230VAC; Mounting ............. Plug-in socket

24 to 240VAC/DC; 12 to 48VDC Dimensions 3.2x2.39x1.78 in. (81.3 x 60.7 x 45.2 mm)
Tolerance 12VDC & 24VDC/AC ...... -15% - 20% Termination Octal 8-pin plug-in

110 to 230VAC/DC ...... -20% - 10% Environmental

AC Line Frequency / DC Ripple 50/60Hz / <10% Operating / Storage Temperature. ......... -20° to 60°C / -30° to 85°C
Power Consumption........... AC<2VA; DC<2W Weight ... =60z (170 g)
Input LED Indicator ..................... Green; On when input voltage is applied
Output **For CE approved applications, power must be removed from the unit when a switch
Type ... Electromechanical relay position is changed.

For information, call 800-221-0487 [ Switches Unlimited [ Fax 718-672-6370 [1 www.switchesunlimited.com &

tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer - Recycling HRDR Series

The HRDR Series combines an electromechanical Features
relay and microcontroller timing circuitry. It offers
12 to 230V operation in five ranges and factory « 30A, SPDT, NO output contacts

fixed, onboard or externally adjustable time
delays with a repeat accuracy of +0.5%. The high
switching capacity of the output contacts allow
for direct control of heavy loads like compressors,
pumps, motors, heaters and lighting. A bypass/
reset switch option allows operator to interrupt
normal recycling sequence and energize output
relay. An excellent choice for OEM applications.

* 12 to 230V operation in 5 options
* Encapsulated circuitry
* Delays from 0.1s - 1000m in 6 ranges
* Independent adjustment of on and
off delays
+0.5% repeat accuracy
5% factory calibration
* Factory fixed, onboard or external adjust

Operation (Recycling with Reset Switch): Approvals: CE L\ @
Upon application of input voltage, the ON time T1 begins
and output relay energizes. At the end of the ON time, Auxiliary Products:

the output relay de-energizes and the OFF time T2 begins.
At the end of the OFF time, the output relay energizes

External adjust potentiometer:

Connection: and the cycl.e repeats as long as inpu.t voltage is' applied. P/N: P1004-95
Some recycling timers have the OFF time as the first delay. P/N: P1004-95-X
+ - Reset: Removing input voltage resets output and time e F '1 ick &
g V N./L2 delays, and returns sequence to the first delay. Pen&? Islg}llécl;oAn\x/g 1 0/12
Bypass/Reset Switch: Closing the normally open bypass/ / -13 ( /12)
reset switch energizes the output relay and resets the time % N P1015-64 (AWG 14/16)
- delays. Opening the switch restarts recycling operation ° I?/ulifkpigrl‘;‘icg to screw adaptor:
ith the first delay. : -
St " Y * Versa-knob: P/N: P0700-7
For more information see: * Mounting bracket: P/N: P1023-6
Appendix A, pages 156-164 for function descriptions * DIN rail: P/N: C103PM (Al)
and diagrams. * DIN rail adaptor: P/N: P1023-20
endix B, page 165, Figure 2 for dimensional drawing.
Appendix B, page 165, Figure 2 for di ional drawing
External Resistance vs. Time Delay: .
, _ ¥ Available Models:
In Secs. or Mins.
1 10007 1007 10 HRDR11720MB60S HRDR330A0R
' HRDR120A1R HRDR331A1
: HRDR121A4R HRDR4110MB20M
, 7501 75175 HRDR130A0R HRDR431A1R
HRDR321A4R
s00d s0d 50 HRDR322B2R
' If desired part number is not listed, please call
NO = Normally Open us to see if it is technically possible to build.
S1 = Reset Switch B
C = Common, Transfer Contact
L=TLoad 10| 1041
Terminals 4 & 5 and/or 7 & 8 are only included T A 4| a0 25K S0k 78k 100k
. . ime 211 0 | R_ = External Timing Resistor in Kilohms
on externally adjustable units. Dolay ~&| & | &]T
Relay contacts are non-isolated. R is included ™ gh ’ Iy adiustab N
when external adeStment isordered. Terminal 6is Thést\‘r:ﬂea ge\aal\a/?slzatostzgg gl:r)t,hae Ij\gﬂsetade\:ﬂ:?ggusge;?d. by varying
included when Bypass/ Reset is selected. the r%s\‘stanc? across the Rrterminals; as the resistance increases the
w;weewesgégﬁgaasne thema R, add the tolerances of the timer and the RT
for the full U.vrje range a,djusl‘mem}. o o )
Order Table: P L ST e oo e
HRDR X X X X X X
Input External Adjust . | TION Time* | Operating T2 OFF Time* | Operation
Vol 1 - Both Times Fixed 6 - ON Time Onboard Adj. {01 -10s Sequen 0-0.1-10s Blank - NoBypass/
oltage equence YP
1-12VDC 2 - Both Times Onboard Adj. OFF Time Fixed 1-1-100s _ ime fi 1-1-100s Reset Option
] . ixed A - ON time first 3
2-24VAC [—3-Both Times External Adj. |7 - ON Time Fixe _ f2-10-1000s B- OFF time first |2 - 10-1000s R - Bypass/Reset
3-24VDC  [—4 - ON Time External Adj. OFF Time Onboard Adj. |—3_071-10m 3-0.1-10m Option
4-120VAC OFF Time Fixed 8- ON Time Onboard Adj. |4 _1-100m 4-1-100m
6-230VAC =5 - ON Time Fixed . %};\IFTT}meEXttemall ﬁgr 5-10-1000m 5-10-1000m
- : - ime External Adj. ) . :
OFF Time External Adj. OFF Time Onboard A (]1] *If fixed delay is selected, insert delay (0.1 - 1000)

followed by (S) sec. or (0.1 - 1000) (M) min.

Specifications

Time Delay Life..... ... Mechanical - 1 x 10°%;
Range............oooiiiiiiiii... 100ms - 1000m in 6 adjustable ranges or fixed Electrical - 1 x 10>*3 x 10¢, **6,000
Repeat Accuracy ................... +0.5% or 20ms, whichever is greater Protection

Tolerance (Factory Calibration). . ..... +5% SUIGE ..ttt IEEE C62.41-1991 Level A

Reset Time. .................ooooun. <150ms Circuitry ................... ... Encapsulated
Time Delay vs Temp. & Voltage. . ... .. <+2% Dielectric Breakdown ............... 22000V RMS terminals to mounting surface

Input Insulation Resistance................ >100 MQ
Voltage. ..........cooiuiiiiiiin.n 12 or 24VDC; 24, 120, or 230VAC Polarity ............... .. ..ol DC units are reverse polarity protected
Tolerance 12VDC & 24VDC.. ... -15% - 20% Mechanical

24 to 230VAC. .. .. -20% -10% Mounting ......................... Surface mount with one #10 (M5 x 0.8) screw
AC Line Frequency ................. 50/60 Hz Dimensions............ 3x2x1.5in. (76.7 x 51.3 x 38.1mm)
Power Consumption................ AC<4VA;DC< 2W Termination. ....................... 0.25 in. (6.35 mm) male quick connect terminals
Output Environmental
Type. ..o Electromechanical relay Operating / Storage Temperature. . . . . -40° to 60°C / -40° to 85°C
Form................... ...l SPDT, non-isolated Humidity 95% relative non-condensing

Ratings: SPDT- NO SPDT-NC Weight............................=390z (111 g)
General Purpose 125/240VAC 30A 15A
Resistive 125/240VAC 30A 15A
28VDC 20A 10A
Motor Load 125VAC 1 hp* 1/4 hp**
240VAC 2 hp** 1hp**
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Timer - Reczclina HRD?3 Series

The HRD3 Series combines an electromechanical Features:

relay output with microcontroller timing circuitry.

It offers 12 to 230V operation in five options and « Equal on and off delays
factory fixed, external, or onboard adjustable « 30A, SPDT, NO output contacts
time delays with a repeat accuracy of +0.5%. The
output contact rating allows for direct operation of
heavy loads, such as compressors, pumps, blower
motors, heaters, etc. This series is ideal for OEM
applications where cost is a factor.

* 12 to 230V operation in 5 options

* Encapsulated

* Delays from 0.1s - 100m in 5 ranges

* +0.5% repeat accuracy

* Factory fixed, onboard or external adjust

Operation (Recycling - ON Time First): Approvals: CE b0 ) @
Upon application of input voltage, the output relay
energizes and the T1 ON time begins. At the end of the ON
time, the output de-energizes and the T2 OFF time begins.
At the end of the OFF time, the output relay energizes
and the cycle repeats as long as input voltage is applied

Auxiliary Products:

External adjust potentiometer:

Reset: Removing input voltage resets the output and time P/N: P1004-95
delays, and returns the sequence to the first delay. P/N: P1004-95-X
Operation (Recycling - OFF Time First): ¢ Female quick connect:
Connection: Upon application of input voltage, the T2, OFF time P/N: P1015-13 (AWG 10/12)
begins. At the end of the OFF time, the T1, ON time P/N: P1015-64 (AWG 14/16)
:1- NIL2 begins and the load energizes. At the end of the ON time * Quick connect to screw adaptor:

the load de-energizes, and the cycle repeats until input P/N: P1015-18

voltage is removed. Versa-knob: P/N: P0700-7

Reset: Removing input voltage resets the output and the Mounting bracket: P/N: P1023-6
sequence to the OFF time. DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

For more information see:
Appendix A, pages 156-164 for function descriptions
and diagrams. . .
Appendix B, page 165, Figure 2 for dimensional drawing. Available Models:
HRD3220A HRD3323A
HRD3221A HRD3324A
. . HRD3222A HRD3420A
. External Resistance vs. Time Delay: HRD3223A HIRD3421A
1 In Secs. or Mins. HRD3224A HRD3422A
1 10007 1007 10 HRD3320A HRD3423A
! HRD3321A HRD342A0A
; HRD3322A
7501 75175
If desired part number is not listed, please call
us to see if it is technically possible to build.
500{ 501 5.0

C = Common, Transfer Contact
NO = Normally Open

L=TLoad 250 25425
NOTE: A knob, or terminals 4 & 5 are only
included on adjustable units. Rr is used

10 1101

when external adjustment is ordered. Relay A 4| a0 25k 50k 75k 100k
contacts are not isolated. TD‘gI‘:y 21 1109 R = External Timing Resistor in Kilohms
Ranges 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the RT terminals; as the resistance increases the
time delay increases.

When selecting an external RT, add the tolerances of the timer and the Rt
for the full time range adjustment.

Order Table: Exarpls 11520520 gt ol sec o diyrge 1o
HRD3 X X X X X
Input Voltage |Adjustment Time Tolerance |Time Delay* Operating Sequence

1-12VDC 1 - Fixed Blank - 5% 0-0.1-10s A - ON Time First

2-24VAC 2 - Onboard knob A-+£1% 1-1-100s B - OFF Time First

3-24VDC 3 - External adjust 2-10-1000s

4 -120VAC 3-0.1-10m *If fixed delay is selected, insert delay (0.1 - 1000)

6-230VAC 4-1-100m followed by (S) sec, or (0.1 - 100) (M) min.

Specifications
Time Delay Motor Load 125VAC 1 hp* 1/4 hp**
Type ..o Microcontroller circuitry 240VAC 2 hp** 1 hp**
Range.........................ol 0.1s - 100m in 5 adjustable ranges or fixed Life. ..o Mechanical - 1 x 10
Repeat Accuracy .............. ..... 20.5 % or 20ms, whichever is greater Electrical - 1 x 10°, *3 x 10, **6,000
Tolerance (Factory Calibration).......... +1%, 5% Protection
ResetTime............................ <150ms Surge ... IEEE C62.41-1991 Level A
Time Delay vs Temp. & Voltage.......... 2% Circuitry ... Encapsulated
Input Dielectric Breakdown ................. > 2000V RMS terminals to mounting surface
Voltage. ............oooiiiiiiia 12 or 24VDC; 24, 120, or 230VAC Insulation Resistance.................. >100 MQ
Tolerance 12VDC & 24VDC .. ... -15% - 20% Polarity ............... ... ... ... DC units are reverse polarity protected
24 to 230VAC ... .. -20% - 10% Mechanical
Line Frequency........................ 50/60 Hz Mounting ..................... Surface mount with one #10 (M5 x 0.8) screw
Power Consumption................... AC<4VA; DC<2W Dimensions 3x2x1.5in. (76.7 x51.3 x 38.1 mm)
Output Termination. ......................... 0.25 in. (6.35 mm) male quick connect terminals
Type Electromechanical relay Environmental
Form Non-isolated, SPDT Operating / Storage Temperature . ..... -40° to 60°C / -40° to 85°C
Ratings: SPDT-NO SPDT-NC Humidity. ........................... 95% relative, non-condensing
General Purpose 125/240VAC 30A 15A Weight..............................=390z (11l g)
Resistive 125/240VAC 30A 15A
28VDC 20A 10A

For information, call 800-221-0487 [ Switches Unlimited [0 Fax 718-672-6370 [1 www.switchesunlimited.com 81
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Timer - Recycling

ERD3 Series

Connection:
+ —
L1 N/L2
—— V

A knob, or terminals 9 & 10 are only
included on adjustable units. Relay contacts
are isolated. RT is used when external
adjustment is ordered.

Econo-Timers are a combination of digital
electronics and a reliable electromechanical relay.
DPDT relay output for relay logic circuits, and
isolation of input to output voltages. Cost effective
for OEM applications, such as duty cycling, drying,
washing, signaling, and flashing.

Operation (Recycling - ON Time First):

Upon application of input voltage, the output relay
energizes and the T1 ON time begins. At the end of the
ON time, the output de-energizes and the T2 OFF time
begins. At the end of the OFF time, the output relay
energizes and the cycle repeats as long as input voltage
is applied.

Reset: Removing input voltage resets the output and
time delays, and returns the sequence to the first delay.
Operation (Recycling - OFF Time First):

Upon application of input voltage, the T2 OFF time begins.
At the end of the OFF time, the T1 ON time begins and
the load energizes. At the end of the ON time the load
de-energizes, and the cycle repeats until input voltage
is removed.

Reset: Removing input voltage resets the output and the
sequence to the OFF time.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 10 for dimensional drawing.

Rt Selection Chart
Desired Time Delay*

Seconds RT

1 2 3 4 5 6 [Megohm
0.1| 0.1 01| 02 | 03 0.6 | 0.0
0.19 | 0.6 11 1.7 3 6| 0.1
028 | 1.1 2| 82 6 12| 0.2
037 | 1.6 3| 4.7 9 18| 0.3
0.46 | 2.1 4| 6.2 12 24| 04
0.55| 2.6 51| 7.7 15 30| 05
0.64 | 3.0 6| 9.2 18 36| 0.6
0.73 | 3.5 71107 | 21 42 | 0.7
0.82 | 4.0 8 |12.2 24 48 [ 0.8
0.91| 4.5 9 (13.7 | 27 54 0.9
10| 5.0 10 15 | 30 60 [ 1.0

* When selecting an external Ry add at least 20%
for tolerance of unit and the RT.

Features

¢ Factory fixed, onboard or external adjust
¢ Delays from 0.1s - 1000m

* +0.5% repeat accuracy

* Encapsulated digital circuitry

¢ Isolated, 10A, DPDT output contacts

Approvals: CE -\ @

Auxiliary Products:

 External adjust potentiometer:
P/N:P1004-16
P/N: P1004-16-X

* Female quick connect:
P/N: P1015-64 (AWG 14/16)

* Quick connect to screw adaptor:
P/N:P1015-18

* Versa-knob: P/N: P0700-7

Available Models:
ERD3425A

If desired part number is not listed, please call
us to see if it is technically possible to build.

Rt Selection Chart
Desired Time Delay*

inutes RT
7 8 9 10 11 [Megohm
0.1| 0.1 0.2 1 10 0.0
0.6 1 1.7 10 50 0.1
11 2| 382 20 | 100 0.2
1.6 3| 47| 30 |150 0.3
2.1 4| 6.2 40 | 200 0.4
2.6 5| 7.7 | 50 |250 0.5
3.0 6 | 9.2 60 | 300 0.6
3.5 7 |110.7 70 | 350 0.7
4.0 8 | 12.2 80 | 400 0.8
4.5 9 [13.7 | 90 | 450 0.9
50| 10 15 | 100 | 500 1.0

* When selecting an external Ry add at least 20%
for tolerance of unit and the RT.

....10A resistive @ 120/240VAC & 28VDC;

1/3 hp @ 120/240VAC

....Mechanical - 1 x 107; Electrical - 1 x 10°

Order Table:
ERD3 X X X X
Input Voltage Adjustment Time Delay* Operating Sequence
—1-12VDC —1 - Fixed —1-01-1s A - ON Time First
—2 - 24VAC —2 - Onboard knob ~ [—2-0.1-5s B - OFF Time First
—3 - 24VDC —3 - External adjust  [—3-0.1-10s
—4 - 120VAC —4-0.2-15s
—5-120VDC —5-0.3-30s
—6 - 230VAC —6-0.6 - 60s
—7-0.1-5m
—8-0.1-10m
—9-0.2-15m *If fixed delay is selected, insert delay (0.1 - 1000)
—10-0.3-30s followed by (S) sec, or (M) min.
—11 - 10 - 500m
Time Delay Form............. .. ... ol DPDT
Type .o Digital integrated circuitry Rating ................... ... ..
Range..............coooiiiiiiiiil 0.1s - 500m in 11 adjustable ranges
0.1s - 1000m fixed Life...........ooooiiin
Adjustment. .. .... . .Knob, external adjust, or fixed Protection

+0.5%
<#10%

Repeat Accuracy ..........
Tolerance (Factory Calibration

Reset Time.................... <150ms Polarity ........................

Time Delay vs Temp. & Voltage. ........... <+2% Mechanical

Input Mounting ......................

Voltage...............oooiiil 12, 24, or 120VDC; 24, 120, or 230VAC Dimensions. . ...................

Tolerance 12VDC & 24VDC/AC ....... -15% - 20% Termination. ....................
120VAC/DC & 230VAC ......-20% -10% Environmental

ACLine Frequency ...................... 50/60 Hz Operating/Storage Temperature

Output Weight.........................

Type ..o Isolated relay contacts

Isolation Voltage. ................
Insulation Resistance. ............

82

....DC units are reverse polarity protected

... .Surface mount with two #6 (M3.5 x 0.6) screws
....35x25x1.71in. (88.9 x 63.5 x 43.2 mm)
....0.25 in. (6.35 mm) male quick connect terminals

... .-40° to 65°C / -40° to 85°C
....=570z (162 g)

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer - Reczclina KRDR Series

The KRDR Series is a compact time-delay relay Features:

measuring only 2 in. (50.8 mm) square. Its solid-

state timing circuit provides excellent repeat « Compact time delay relay

accuracy and stability. Encapsulation protects « 10A, SPDT output contacts

against shock, vibration, and humidity. The KRDR

Series is a cost effective recycling timer for OEM

6708135 applications that require small size, isolation,
E reliability, and long life.

* Factory fixed or onboard adjust

* Delays from 0.1s - 1000m in 6 ranges

¢ Input voltages from 120 to 230V in 6 options
+0.5% repeat accuracy

* +5% factory calibration

G
(4

US PATENT

: : Operation (Recycling - ON Time First):
tor 290 1002 : Upon application of input voltage, the output relay Approvals: (€ A @ C

13 a0 108 energizes and the T2 ON time begins. At the end of the ON
time, the output de-energizes and the T1 OFF time begins.
At the end of the OFF time, the output relay energizes
and the cycle repeats as long as input voltage is applied
Reset: Removing input voltage resets the output and the

Auxiliary Products:

Female quick connect:

time delays, and returns the sequence to the ON time. P/N: P1015-13 (AWG 10/12)
Operation (Recycling - OFF Time First): P/N: P1015-64 (AWG 14/16)
Upon application of input voltage, the T1 OFF time * Quick connect to screw adaptor:

Connection: begins. At the end of the OFF time, the T2 ON time P/N: P1015-18
begins and the load energizes. At the end of the ON time Mounting bracket: P/N: P1023-6
the load de-energizes, and the cycle repeats until input DIN rail: P/N: C103PM (Al)

L2 voltage is removed. * DIN rail adaptor: P/N: P1023-20
I Reset: Removing input voltage resets the output and the
sequence to the OFF time.
_ , Available Models:
For more information see:
1. Appendix A, pages 156-164 for function descriptions KRDRI15MB25M KRDR321A4
" and diagrame KRDRIZ3A4 KRDRIZ1Ad
ol Appendix B, page 165, Figure 1 for dimensional drawing. KRDR124A4 KRDRAZ4A0
! KRDR320A1 KRDR440.55A0
. KRDR320B0
] OutPUt CurrentllAInbIent Temperature: If desired part number is not listed, please call
T1 = OFF Time 10 us to see if it is technically possible to build.
T2 = ON Time
NO = Normally Open
NC = Normally Closed 9
C = Common
A knob is supplied for adjustable units. A
8
7 T
40 50 60
°C
Order Table:
KRDR X X X X X
Input Voltage | Adjustments T2 ON Time* |Operating T1 OFF Time*
1-12VDC 1 - Both Times Fixed 0-0.1-10s Sequence 0-0.1-10s
2 -24VAC 2 - Both Times Adj. 1-1-100s A - ON time first 1-1-100s
3-24VDC 3 - ON Time Adj. 2-10-1000s B - OFF time first 2-10-1000s
4 - 120VAC OFF Time Fixed 3-0.1-10m 3-0.1-10m  *If fixed delay is selected, insert
5-110VDC 4 - ON Time Fixed 4-1-100m 4-1-100m delay (0.1 - 999) followed by (S) sec.
6 - 230VAC OFF Time Adj. 5-10 - 1000m 5-10-1000m  or (M) min.
Specifications
Time Delay Max. Switching Voltage ............... 250VAC
Range..............cooiiiiiiiin 0.1s - 1000m in 6 adjustable ranges or fixed Life (Operations) ..................... Mechanical - 1 x 107; Electrical - 1 x 10°
Repeat Accuracy ..................... +0.5 % or 20ms, whichever is greater Protection
Tolerance (Factory Calibration)......... <+5% Circuitry ... Encapsulated
Reset Time........................... <150ms Isolation Voltage. ........... 21500V RMS input to output
Time Delay vs Temp. & Voltage. ........ <#5% Insulation Resistance >100 MQ
Input Polarity ................ ... ... ... DC units are reverse polarity protected
Voltage..................... . 12, 24 or 110VDC; 24, 120 or 230VAC Mechanical
Tolerance 12VDC & 24VDC/AC...... -15% - 20% Mounting .............. ... ... Surface mount with one #10 (M5 x 0.8) screw
110VDC & 120 or 230VAC. .. -20% - 10% Dimensions 2x2x1.211in. (50.8 x50.8 x 30.7 mm)
AC Line Frequency / DC Ripple. ....... 50/60 Hz / <10% Termination. ......................... 0.25 in. (6.35 mm) male quick connect terminals
Power Consumption.................. AC<2VA; DC<2W Environmental
Output Operating / Storage Temperature. . ... .. -20° to 60°C / -40° to 85°C
Type ..o Isolated relay contacts Humidity............................ 95% relative, non-condensing
Form...................oo SPDT Weight.............................. =260z (74g)
Rating (at40°C) ...................... 10A resistive @ 125VAC;
5A resistive @ 230VAC & 28VDC;
1/4 hp @ 125VAC
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Timer - Recycling KRD3 Series

The KRD3 Series measures only 2 in. (50.8 Features
mm) square. Its solid-state timing circuit
provides excellent repeat accuracy and stability.  Compact time-delay relay
Encapsulation protects against shock, vibration, * 10A, SPDT output contacts
(l) |\I and humldlty The KRD3 Series is a cost effective . Fa(jtory fixed, onboard or external adjust
- approach for OEM applications that require small * Delays from 0.1s - 100m in 5 ranges
SR size, isolation, reliability, and long life. * +0.5% repeat accuracy
2 * +5% factory calibration
Operation (Recycling Flasher - ON Time First): * Input voltages from 12 to 230V in 5 options
Upon application of input voltage, the output energizes Approvals:
and the T1 ON time begins. At the end of the ON time, C€ b\ @

the output de-energizes and the T2 OFF time begins. At
the end of the OFF time, the output energizes and the cycle
repeats as long as input voltage is applied.

Reset: Removing input voltage resets the output and time

Auxiliary Products:

delays, and returns the sequence to T1 ON time. * External adjust potentiometer:
Operation (Recycling Flasher - OFF Time First): P/N: P1004-95
Upon application of input voltage, the T2 OFF time begins. P/N: P1004-95-X
At the end of the OFF time, the T1 ON time begins and ¢ Female quick connect:
Connection: the load energizes. At the end of T1, T2 begins and the P/N: P1015-13 (AWG 10/12)
load de-energizes. This cycle repeats until input voltage P/N: P1015-64 (AWG 14/16)
-L'—1 NIL2 is removed. * Quick connect to screw adaptor:
| \Y Reset: Removing input voltage resets the output and the P/N: P1015-18
sequence to T2 OFF time.  Versa-knob: P/N: P0700-7
) ) * Mounting bracket: P/N: P1023-6
. For more information see: ) o « DIN rail: P/N: C103PM (Al)
1l Appepdlx A, pages 156-164 for function descriptions * DIN rail adaptor: P/N: P1023-20
. and diagrams.
2f Appendix B, page 165, Figure 1 for dimensional drawing.
Available Models:
Z External Resistance vs. Time Delay: KRD3110.45A KRD3420A
In Secs. or Mins. KRD31160SA KRD3434A
5 10007 1007 10 If desired part number is not listed, please call
Ry ISNQ,J us to see if it is technically possible to build.
V = Voltage 7501 751 7.5
C = Common, Transfer Contact Output Current/ 'Ambient
NO = Normally Open Temperature:
NC = Normally Closed 5001 50 5.0 p :
A knob is supplied for adjustable units, or
Rrterminals 4 & 5 for external adjust. See 10
external adjustment vs time delay chart. Relay 2504 251 25
contacts are isolated. 9
10 11]0.1
A 4|0 25k 50 k 75k 100 k
.ll;i;?:y 2 g g RT = External Timing Resistor in Kilohms 8
Ranges 4 3
This chart applies to externally adjustable part numbers. 7
The time delay is adjustable over the time delay range selected by varying T
the resistance across the RT terminals; as the resistance increases the 40 50 60
time delay increases. °C

When selecting an external Rt, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 Kohm Rr. For 110 100 S use a 100 K ohm Rr

Order Table:
KRD3 X X X X
Input Voltage |Adjustment Time Delay* Operating Sequence

1-12VDC 1 - Fixed 0-0.1-10s A - ON Time First

2-24VAC 2 - Onboard knob 1-1-100s B - OFF Time First

é ) }%8\\;‘{;% 3 - External adjust § il 301- 110(? 0s *If fixed delay is selected, insert delay (0.1

- -0.1-10m
6 - 230VAC 4-1-100m - 1000)‘ followed by (S) sec, or (0.1 - 100)
(M) min.
Time Delay Max. Switching voltage. ............. 250VAC
Range............oooiiiiii i 0.1s - 100m in 5 adjustable ranges or fixed Life (Operations) ................... Mechanical - 1 x 107; Electrical - 1 x 10°
Repeat Accuracy ...................... +0.5% or 20ms, whichever is greater Protection
Tolerance (Factory Calibration).......... <*5% Circuitry
Reset Time............................ <150ms Isolation Voltage. ................... 21500V RMS input to output
Time Delay vs Temp. & Voltage. ......... <+5% Insulation Resistance................ =100 MQ
Input Polarity .......................... DC units are reverse polarity protected
Voltage. ... 12, 24 or 110VDGC; 24, 120, or 230VAC Mechanical
Tolerance 12VDC & 24VDC/AC ... .. -15% - 20% Mounting ......................... Surface mount with one #10 (M5 x 0.8) screw
110VDC, 120 or 230VAC .. .-20% - 10% Dimensions........................ 2x2x1.21in. (50.8 x 50.8 x 30.7 mm)
AC Line Frequency/DC Ripple. ......... 50/60Hz / <10% Termination. ....................... 0.25 in. (6.35 mm) male quick connect terminals
Power Consumption................... AC<2VA; DC<2W Environmental .....................
Output Operating/Storage Temperature. . .. .. -20° to 60°C / -40° to 85°C
Type ... Isolated relay contacts Humidity 95% relative, non-condensing
Form................... SPDT Weight............................=260z(74g)
Rating (at40°C) ................ooiit 10A resistive @ 125VAC;
5A resistive @ 230VAC & 28VDC;
1/4 hp @ 125VAC
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Timer - Reczclina RS Series

The RS Series is a solid-state, encapsulated, Features:

recycling timer designed for tough industrial

environments. It is used by many testing labs as « Accurate, reliable, recycling timer
4 7

a life cycle tester; by others as a cycle controller.
The RS Series has separate DIP switch adjustments
for the on delay and the off delay. These make +0.1% repeat accuracy

accurate adjustment possible the first time, every +2% setting accuracy

time. Time delays of 0.1 seconds to 1023 hours are * 0.1s - 1023h in 4 ranges

available in 4 ranges. * 12t0 230V in 5 options

* 1A, solid-state output

* Totally solid state and encapsulated

* Switch settable time delays - both times
adjustable

Operation (Recycling - ON Time First)

Upon application of input voltage, the output energizes K
and the T1 ON time begins. At the end of the ON time, the Approvals: CE b0 ) @
output de-energizes and the T2 OFF time begins. At the
end of the OFF time, the output energizes and the cycle
repeats as long as input voltage is applied.

Reset: Removing input voltage resets the output and time

Auxiliary Products:

delays, and returns the sequence to the ON time. ¢ Female quick connect:
Operation (Recycling - OFF Time First) P/N: P1015-64 (AWG 14/16)
Connection: Upon application of input voltage, the T2 OFF time * Quick connect to screw adaptor:
— + begins. At the end of the OFF time, the output energizes P/N: P1015-18
L1 N/L2 and the T1 ON time begins. At the end of the ON time, * Mounting bracket: P/N: P1023-6
\Y ] the output de-energizes and the cycle repeats as long as * DIN rail: P/N: C103PM (Al)
input voltage is applied. * DIN rail adaptor: P/N: P1023-20
Reset: Removing input voltage resets the output and time
delays, and returns the sequence to the OFF time.
I 2 , T—1 For more information see: RAS‘ll[illlllable Models: RS4A13
I ! 3" Appendix A, pages 156-164 for function descriptions RS1A12 RS4AD2
: :I;Jijrl\adgi:(a;;age 165, Figure 2 for dimensional drawing. RSIBI2 RS4A24
= = RS2A12 RS4A31
4 = RS2A24 RS4A33
= = P : : RS2B44 RS4B23
E O E Adjustment Switch Operation RSAAIL RSGAT3
= == TIME DELAY RS4A12 RS6A24
0.1...102.3 1..1023 If desired part number is not listed, please call
OFF »ON OFF »ON us to see if it is technically possible to build.
= 0.1
= 0.2
= 0.4
L=TLoad = 0.8
= 1.6
m 3.2
- 6.4
=12.8
=25.6
m51.2
6.3
Order Table:
RS X X X X
Input Voltage \:Operating Sequence T1 ON Time T2 OFF Time
1-12VDC A - ON time first 1-0.1-102.3sin 1-0.1-102.3sin
2 - 24VAC B - OFF time first 0.1s increments 0.1s increments
3-24VDC 2-0.1-102.3m in 2-0.1-102.3m in
4 -120VAC 0.1m increments 0.1m increments
6 - 230VAC 3-1-1023min 3-1-1023min
1m increments 1m increments
4-1-1023hin 4 -1-1023hin
Th increments Th increments
Specifications
Time Delay OFF State Leakage Current ............... AC =5mA @ 230VAC; DC = TmA
Range*..............ooiiiiiii 0.1-102.3s in 0.1s increments Voltage Drop. ... AC=25V@1A; DC=1V@1A
0.1-102.3m in 0.1m increments Protection
1-1023m in 1m increments Circuitry ... Encapsulated
1-1023h in 1h increments Dielectric Breakdown ................ . 22000V RMS terminals to mounting surface
Repeat Accuracy ........................ +0.1% or 20ms, whichever is greater Insulation Resistance. ................ . =100 MQ
Setting Accuracy ........... ... < 2% or 20ms, whichever is greater Polarity ...l DC units are reverse polarity protected
ResetTime...............cooueiiiiia.. <150ms Mechanical
Time Delay vs Temp. & Voltage. ........... <+2% Mounting ................. ... Surface mount with one #10 (M5 x 0.8) screw
Input Dimensions ..3x2x1.51in (76.7 x 51.3 x 38.1 mm)
Voltage. ... 12, or 24VDC; 24, 120, or 230VAC Termination. . ........................... 0.25 in. (6.35 mm) male quick connect terminals
Tolerance.............oooiiiiiiiiin... +20% Environmental
AC Line Frequency / DC Ripple........... 50/60 Hz / < £10% Operating / Storage Temperature -40° to 75°C / -40° to 85°C
Power Consumption..................... AC< 2VA; DC< 1IW Humidity. ....................... .. . 95% relative, non-condensing
Output Weight.................................=390z (111 g)
Type. ..o Solid state
Maximum Load Current. ................. 1A steady state, 10A inrush at 60°C *For CE approved applications, power must be removed from the unit when a switch

position is changed.
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Timer - Recycling ESDR Series

The ESDR Series offers independent time Features
adjustment of both delay periods. Adjustment
options include fixed, onboard or external . . 1
adjust. The ESDR is recommended for air OI\L/deLFSI:I;ee::nytccl)lfrlgomttlﬁénjﬁ];relrclldent
drying, automatic oiling, life testing, chemical
iy metering and automatic duty cycling. This series
US PATENT is designed for general purpose commercial
and industrial applications where a small, cost
effective, reliable, solid-state timer is required. The o +5% factory calibration
20,8%e 70 factory calibration for fixed time delays is <+5%. o Ty
ol 7 I The repeat accuracy, under stable conditions * Available in AC or DC voltages
400781091000 . P Y, . L Approvals: CE 23 @
- is 0.1% of the selected time delay. This series is PP
designed for input voltages of 12VDC to 230VAC
in five ranges. Time delays of 0.1 seconds to 1000
minutes are available in six ranges. The output is
rated 1A steady and 10A inrush. The modules are
totally solid state and encapsulated to protect the
electronic circuitry.

off periods
¢ Factory fixed, onboard or external adjust
¢ 0.1s to 1000m in 6 ranges
* +0.1% repeat accuracy

6708135

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95
P/N: P1004-95-X

Connection: Operationl(RecycIil}g -ON Ti{ne Firsﬁ): * Female quick connect:
. o Upon application of input voltage, the output energizes P/N: P1015-64 (AWG 14/16)
+ - (Posm\(e SWIt.chlr.lg) and the T1, ON time begins. At the end of the ON time, * Quick connect to screw adaptor:
o N.'/-Lz (Negative Switching) - the output de-energizes and the T2, OFF time begins. At P/N: P1015-18
° Vi PS the end of the OFF time, the output energizes and the cycle e Versa-knob: P /N: P0700-7

repeats as long as input voltage is applied.

Reset: Removing input voltage resets the output and
1 - 1 time delays, and returns the sequence to the first delay.

Mounting bracket: P/N: P1023-6
DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

L L L Operation (Recycling - OFF Time First):
3 2% Upon application of input voltage, the T2 OFF time
O begins. At the end of the OFF time, the output energizes .
4 7 and the T1 ON time begins. At the end of the ON time, Available Models:
| T TZ | the output de-energizes and the cycle repeats as long as ESDR120A0P ESDR420A1
I [ |[F I input voltage is applied. ESDR120A1P ESDR420A4
| ww | Reset: Removing input voltage resets the output and ESDR120A4P ESDR420B1
| Ry Rr | time delays, and returns the sequence to the first delay. ESDR120B3P ESDR420B4
V= Voltage For more information see: Appendix A, pages 156-164 for ESDR121A2P ESDRA21AIL
L =Load function descriptions and diagrams. SDRI21A3P ESDRA421A4
T1=ON Time Appendix B, page 165, Figure 1 for dimensional drawing, ESDRI23A0P ESDR421B1
T2 = OFF Time ] ’ ! ’ ESDR123B4P ESDR423A4
R, is used when external adjustment is ordered. " secfél;)or h:l:;;s' 10 Eggﬁggﬁgg Eggﬁgiilo
A knob is supplied for adjustment on the unit; ESDRI152BLP ESDRA24AL
terminals for external adjustment. ol e ESDRI21A2 ESDRA50A1
ESDR221B5 ESDR452B1
ESDR224B4 ESDR620B3
5001 5015.0 ESDR310.7SA10SP ESDR621A1
ESDR320A0P ESDR650A1
250l 25] 25 ESDR320A3P
If desired part number is not listed, please call
10| 101 us to see if it is technically possible to build.
A 4| a0 25k 50k 75k 100k
.I:I;I:I‘:y § ; g R_. = External Timing Resistor in Kilohms
Ranges 5! 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying

across the R terminals; as the resistance increases the
Increases.

When selecting an external Rt, add the tolerances of the timer and the RT

for the full time range adjustment.

Order Table: Sxampls: 11005 acklae e cely sec fmo dly rns 1 nd
ESDR X X X X X X
Input External Adjust . .| T1 ON Time* | Operating T2 OFF Switching
Voltage 1 - Both Times Fixed 6 - ON Time External Adj. 0-0.1-10s Sequence Time* Mode
1-12VDC  [~2- Both Times Onboard Adj. OFF Time Fixed 1-1-100s A-ON time first [—0-0.1-10s
: ; 7 - ON Time Fixed . . (VDC Only)
2-24VAC 3 - ON Time Onboard Adj. ! . 2-10 - 1000s B - OFF time first [—1-1-100s P - Positive
3.24VDC OFF Time Fixed OFF Time External Adj. 3-0.1-10m 2-10 - 1000s N - Negative
4 -120VAC [—4 - ON Time Fixed 8 - ON Time Onboard Adj. 4 -1-100m 3-01-10m B
6 - 230VAC OFF Time Onboard Adj. OFF Time External Adj. 5-10 - 1000m 4-1-100m
5 - Both Times External Adj. 9 '811:\12?.1119- %(t;maldA:ég 5-10 - 1000m
e nboar T 51 fixed delay is selected, insert delay (0.1 - 1000) followed by (S) sec. or (M) min.
Specifications
Time Delay OFF State Leakage Current ........... AC =5mA @ 230VAC; DC = 1ImA
Range.............cooiiiiiiiii. 0.1s - 1000m in 6 adjustable ranges or fixed Voltage Drop. ....................... AC=25V@1A; DC=1V@1A
Repeat Accuracy .................... +0.1% or 20ms, whichever is greater Protection
Tolerance (Factory Calibration)........ <+5% Circuitry ......... .. ... ...l Encapsulated
Time Delay vs Temp. & Voltage. . ... ... <+2% Dielectric Breakdown ................ > 2000V RMS terminals to mounting surface
Reset Time.......................... <150ms Insulation Resistance. ................ =100 MQ
Input Polarity ................ ... .. ... DC units are reverse polarity protected
Voltage.............oooiiiiii 12 or 24VDC; 24,120, or 230VAC Mechanical
Tolerance........................... +20% Mounting ... Surface mount with one #10 (M5 x 0.8) screw
Power Consumption................. AC<2VA;DC<1W Dimensions 2x2x1.211n. (50.8 x 50.8 x 30.7 mm)
AC Line Frequency / DC Ripple. .. .... 50/60 Hz / <10% Termination. ........................ 0.25 in. (6.35 mm) male quick connect terminals
Output Operating / Storage Temperature. . . . .. -40° to 75°C / -40° to 85°C
Type ..o Solid state Humidity. .......................... 95% relative, non-condensing
Maximum Load Current. ............. 1A steady state , 10A inrush at 60°C Weight.............................=240z(68g)

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 [0 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer - Reczclina TSDR Series

(] Y (C)]

US PATENT ’

6708135

Connection:
L1 N/L2
—
> T
L L L
3 211

O
= |
@QHRT :

R,is used when external adjustment is ordered.
An onboard adjustment, or terminals 4 & 5 are
only included on adjustable units.

In Secs. or Mins.

1000
750
500

250

10

. 4
Time 2
Delay &
Ranges 5

100

75

50

25

1

4
1
&
4

10

7.5

5.0

25

0.1

-‘ 0 25k 50 k 75k 100 k
2 RT = External Timing Resistor in Kilohms
3

This chart applies to externally adjustable part numbers.
The time delay is adjustable over the time delay range selected by varying
the resistance across the RTterminals; as the resistance increases the

time delay increases.

When selecting an external Rr, add the tolerances of the timer and the RT
for the full time range adjustment

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a50 Kohm Rr. For 1 to 100 S use a 100 K ohm Rr.

Order Table:
TISDR X X X X X
Input Voltage Adjustment T1 ON Time* | First Delay T2 OFF Time*
2-24VAC 1 - Both Times Fixed 0-0.1-10s —A - ON time —0-0.1-10s
4 -120VAC 2 - ON Time Onboard Adj. 1-1-100s —B - OFF time —1-1-100s
6 - 230VAC OFF Time Fixed 2-10-1000s —2-10-1000s
3 - ON Time External Adj. 3-0.1-10m —3-0.1-10m
OFF Time Fixed 4-1-100m —4-1-100m
4 - ON Time Fixed 5-10 - 1000m —>5-10 - 1000m
OFF Time External Adj.
5 - ON Time Fixed *If fixed delay is selected, insert delay (0.1 - 1000)
OFF Time Onboard Adj. followed by (S) sec. or (M) min.
Specifications
Time Delay Off State Leakage Current ..............=5mA @ 230VAC
Range.................oooiiiiiia 0.1s - 1000m in 6 adjustable ranges or fixed Voltage Drop..........................=25V@1A
Repeat Accuracy ...................... +0.5% or 20ms, whichever is greater Protection
Tolerance (Factory Calibration).......... <+5% Circuitry ...l Encapsulated
Reset Time ...<150ms Dielectric Breakdown .................. 22000V RMS terminals to mounting surface
Time Delay vs Temp. & Voltage.......... <+5% Insulation Resistance. .................. 100 MQ

Input Mechanical

Voltage. ...l 24,120, or 230VAC Mounting ... Surface mount with one #10 (M5 x 0.8) screw
Tolerance. ............ooovuiiiiiian... +20% Dimensions. .............. ... 2x2x1.211in. (50.8 x 50.8 x 30.7 mm)

AC Line Frequency ..50/60 Hz Termination. .......................... 0.25 in. (6.35 mm) male quick connect terminals
Power Consumption................... <2VA Environmental

Output Operating / Storage Temperature. .. ... .. -40° to 75°C / -40° to 85°C

Type ..o Solid state Humidity. ......................oo.. 95% relative, non-condensing

Maximum Load Current. ............... 1A steady state, 10A inrush at 60°C Weight...............................=240z (68 g)

The TSDR Digi-Timer is an on/off or
off/on recycling timing module designed to
control metering pumps, chemical valves, flash
lamps, or use in energy saving or duty cycling
applications. It may be ordered with both time
delays factory fixed, or one delay fixed and the
other delay external or onboard adjustable. The
TSD Series is designed for more demanding
commercial and industrial applications where
small size and accurate performance are required.
The factory calibration for fixed time delays is
<+5%. Therepeat accuracy, under stable conditions,
is 0.5% of the time delay. The TSD Series is rated to
operate over an extended temperature range. Time
delays of 0.1 seconds to 1000 minutes are available.
The output is rated 1A steady and 10A inrush. The
modules are totally solid state and encapsulated
to protect the electronic circuitry.

Operation (Recycling - ON Time First):

Upon application of input voltage, the output energizes
and the T1, ON time begins. At the end of the ON time,
the output de-energizes and the T2, OFF time begins. At
the end of the OFF time, the output energizes and the cycle
repeats as long as input voltage is applied.

Reset: Removing input voltage resets the output and
time delays, and returns the sequence to the T1 ON time.
Operation (Recycling - OFF Time First):

Upon application of input voltage, the T2 OFF time
begins. At the end of the OFF time, the T1 ON time begins
and the load energizes. At the end of the T1, T2 begins
and the load de-energizes. This cycle repeats until input
voltage is removed.

Reset: Removing input voltage resets the output and the
sequence to T2 OFF time.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

Features:

¢ Fixed or adjustable 0.1s - 1000m in 6 ranges
e +0.5% repeat accuracy

* +5% factory calibration

* 24,120, or 230VAC

¢ 1A, solid-state output

* Encapsulated

Approvals: CE -\ @

Auxiliary Products:

 External adjust potentiometer:
P/N: P1004-95
P/N: P1004-95-X
¢ Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)
* Quick connect to screw adaptor:
P/N: P1015-18
Versa-knob: P/N: P0700-7
Mounting bracket: P/N: P1023-6
DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:

TSDR2150MA5M TSDR440.255A1
TSDR215SB18M TSDR4412SA1
TSDR410.1SA0.3S TSDR442MA2
TSDR410.4SB4S TSDR4430SA2
TSDR412.55A0.55 TSDR450.35A1
TSDR412.55A4.55 TSDR6110SA30S
TSDR4140MA20M TSDR612.55A4.55
TSDR415SB18M TSDR615SB18M

If desired part number is not listed, please call
us to see if it is technically possible to build.

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 [0 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com
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Timer - Recycling

= &

US PATENT

6708135

Connection:
N/L2

[ L

O7
| |
=l |
| |
| |

R, is used when external adjustment is ordered.

10007 1007 10
7501 75175
5001 504 5.0
2504 25425
10 1041
Al 4| alo 25k 50k 75k 100k
Order Table: Bi:r:y g 1 2 RT = External Timing Resistor in Kilohms
KSDR X X X X Ranges S 4 13
O . s This chart lies t t lly adjustabl rt bers.
Input VOltage T1 ON Time Operatmg T2 OFF Time Thésugweadeg;?slzau(;tgg\ee g/aer)t,hae Il\#ﬁfa Ec‘!e\gyprgnggusgece{esd by varying
2 -24VAC 0-0.1-10s Sequence 0-0.1-10s the resistance across the RT terminals; as the resistance increases the
q time delay increases
4 -120VAC 1-1-100s A - ON time first 1-1-100s ?\/hﬁ: s[e\‘ecmrg an exte;ﬁa\LR\ aldd the tolerances of the timer and the Rt
. . > full time range adjustme
- TV - 1me I1rs TV g{arﬁpi;s‘:’q ur)agOPSaz(ﬂdts'tgg‘e time delay, select time delay range 1 and
6 - 230VAC 2-10-1000s B-OFF t first 2-10-1000s 9 2d!
3-0.1-10m 3-0.1-10m a50 Kohm Rr. For 110100 S use a 100 K ohm AT,
4-1-100m 4-1-100m
5-10-1000m 5-10 - 1000m
Specifications
Time Delay Voltage Drop.......................=25V@1A
Range........................ ... .. 0.1s - 1000m in 6 ranges OFF State Leakage Current .......... =5mA @ 230VAC
Repeat Accuracy .............. .%0.5% or 20ms, whichever is greater Protection
Tolerance (Factory Calibration). . <#5% Circuitry ... Encapsulated
Reset Time.................... <150ms Dielectric Breakdown 22000V RMS terminals to mounting surface
Time Delay vs Temp. & Voltage. . .....<+10% Insulation Resistance. .. ... 2100 MQ
Input Mechanical
Voltage. ............coooiiiiiii.n. 24,120, or 230VAC Mounting ...............oiiii. Surface mount with one #10 (M5 x 0.8) screw
Tolerance....................... .£20% Dimensions 2x2x1.211n. (50.8 x 50.8 x 30.7 mm)
AC Line Frequency .............. .50/60 Hz Termination. ....................... 0.25 in. (6.35 mm) male quick connect terminals
Power Consumption................ <2VA Environmental
Output Operating / Storage Temperature. . . .. -40° to 75°C / -40° to 85°C
Type ... Solid state Humidity. ......................... 95% relative, non-condensing
Rating .................... ..., 1A steady state, 10A inrush at 60°C Weight............................=240z(68g)

The KSDR Series offers independent time
adjustment of both delay periods. The KSDR is
recommended for air drying, automatic oiling,
life testing, chemical metering, and automatic
duty cycling. This series is designed for general
purpose commercial and industrial applications
where a small, cost effective, reliable, solid-state
timer is required. The factory calibration for fixed
time delays is within + 5% of the target delay. The
repeat accuracy, under stable conditions, is 0.5% of
the selected time delay. This series is designed for
input voltages of 24, 120 or 230VAC. Time delays
of 0.1 seconds to 1000 minutes are available in 6
ranges. The output is rated 1A steady and 10A
inrush. The modules are totally solid state and
encapsulated to protect the electronic circuitry.

Operation (Recycling - ON Time First)

Upon application of input voltage, the output energizes
and the T1, ON time begins. At the end of the ON time,
the output de-energizes and the T2, OFF time begins. At
the end of the OFF time, the output energizes and the cycle
repeats as long as input voltage is applied.

Reset: Removing input voltage resets the output and time
delays, and returns the sequence to T1 ON time.
Operation (Recycling - OFF Time First)

Upon application of input voltage, the T2 OFF time begins.
At the end of the OFF time, the T1 ON time begins and
the load energizes. At the end of T1, T2 begins and the
load de-energizes. This cycle repeats until input voltage
is removed.

Reset: Removing input voltage resets the output and the
sequence to T2 OFF time.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.
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Features

* Adjustable 0.1s - 1000m in 6 ranges
* +0.5% repeat accuracy

* +5% factory calibration

* 24,120, or 230VAC

* 1A, solid-state output

* Encapsulated

Approvals: (E -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Female quick connect:

P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)
Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7
Mounting bracket: P/N: P1023-6
DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:

KSDR21A1

KSDR24A4

KSDR40A0

KSDR42A4

KSDR61A4

KSDR64A4

If desired part number is not listed, please call us
to see if it is technically possible to build.

External Resistance vs. Time Delay:

In Secs. or Mins.

For information, call 800-221-0487 [ Switches Unlimited [0 Fax 718-672-6370 [1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer - Recycling Flasher

THD?3 Series

US PATENT
6708135

Connection:
L1 N/L2

———®

*—9

S1

4

L

3

S1 = Optional Low Current Initiate Switch
R, is used when external adjustment is ordered.

The THD Series combines accurate timing circuitry
with high power, solid-state switching. It can
switch motors, lamps, and heaters directly without
a contactor. The THD3 has equal on and off time
delays. A single R, sets both time delays. You
can reduce labor, component cost, and increase
reliability with these small, easy-to-use, Digi-
Power timers.

Operation (Recycling Flasher - ON Time First):

Upon application of input voltage, the output energizes
and the T1 ON time begins. At the end of the ON time, the
output de-energizes and the T2 OFF time begins. At the
end of the OFF time, the output energizes and the cycle
repeats as long as input voltage is applied.

Reset: Removing input voltage resets the output and time
delays, and returns the sequence to T1 ON time.
Operation (Recycling Flasher - OFF Time First):

Upon application of input voltage, the T2 OFF time begins.
At the end of the OFF time, the T1 ON time begins and
the load energizes. At the end of T1, T2 begins and the
load de-energizes. This cycle repeats until input voltage
is removed.

Reset: Removing input voltage resets the output and the
sequence to T2 OFF time.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 4 for dimensional drawing.

External Resistance vs. Time Delay:

n Secs. or Mins.

10007 1007 10
75071 75175
50091 501 5.0
2504 254 2.5
10 1]0.1
Al 4| alo 25k 50 k 75k 100 k
‘ime 2 1 0 _ - " .
)elay & & & FIT = External Timing Resistor in Kilohms
tanges 51! 4 3

‘his chart applies to externally adjustable part numbers.

he time delay is adjustable over the time delay range selected by varying
“e resistance across the Rt terminals; as the resistance increases the
me delay increases.

vhen selecting an external RT, add the tolerances of the timer and the RT
o the full time range adjustment.

ixamples: 1 to 50 S adjustable time delay, select time delay range 1 and

Features:

* High load currents up to 20A, 200A inrush

¢ Fixed or adjustable delays from 0.1s - 1000m

+0.5% repeat accuracy

*1% factory calibration

* 24,120, or 230VAC

* Metallized mounting surface for heat
transfer

¢ Totally solid state & encapsulated

Approvals: CE -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Female quick connect:

P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7

Available Models:

THD3C23A0 THD3C43A1
THD3C23A1 THD3C43A2
THD3C23A2 THD3C43A3
THD3C23A3 THD3C43A4
THD3C23A4 THD3C43A5
THD3C23A5

THD3C42A0

If desired part number is not listed, please call us
to see if it is technically possible to build.

Order Table: 50 K ohm R. For 110 100 S use a 100 K ohm Rr.
THD3 X X X X X
Output Rating | Input Voltage | Adjustment Operating Time Delay*
A-6A 2-24VAC —1 - Fixed Sequence 0-0.1-10s
B-10A 4 - 120VAC —2 - External adjust | —A - ON time first 1-1-100s
C-20A 6 - 230VAC —3 - Onboard adjust [—B - OFF time first 2 -10 - 1000s
3-0.1-10m
4-1-100m *If fixed delay is selected, insert delay
5-10-1000m (0.5 -1000) followed by (S) secs. or (M) mins.
Specifications
Time Delay Minimum Load Current 100mA
Range.........................l 0.1s - 1000m in 6 adjustable ranges or fixed Voltage Drop......................... =25V atrated current
Adjustment. ... Single variable resistor changes both the OFF State Leakage Current ............ =5mA @ 230VAC
on & off times equally Protection
Repeat Accuracy ..................... +0.5% or 20ms, whichever is greater Circuitry .................. Encapsulated
Tolerance (Factory Calibration)......... <+1% Dielectric Breakdown 22000V RMS terminals to mounting surface
Reset Time........................... <150ms Insulation Resistance.................. >1700 MQ
Time Delay vs Temp. & Voltage. ........ <+2% Mechanical
Input Mounting ** ......... ... ... Surface mount with one #10 (M5 x 0.8) screw
Voltage......................... 24,120, or 230VAC Dimensions. ............... 2x2x1.511n. (50.8 x 50.8 x 38.4 mm)
Tolerance............................ +20% Termination. ......................... 0.25 in. (6.35 mm) male quick connect terminals
AC Line Frequency ................... 50/60 Hz Environmental
Power Consumption.................. <2VA Operating / Storage Temperature. . . . ... -40° to 60°C / -40° to 85°C
Output Humidity. ........................... 95% relative, non-condensing
Type. ..o Solid state Weight..............................=390z (111 g)
Maximum Load Current Output Steady State Inrush**
A 6A 60A **Must be bolted to a metal surface using the included heat sink compound. The maximum
B 10A 100A mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.
C 20A 200A
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Timer - Recycling Flasher

=) L (¢}

US PATENT

6708135

Connection:
L1 N/L2

o |-

R, is used when external adjustment is ordered.

The TSD3 is a solid-state ON/OFF recycling
timer with the on time always equal to the off
time. When time delay is changed by the RT,
both the ON and the OFF periods are changed.
The TSD Series is designed for more demanding
commercial and industrial applications where
small size, and accurate performance is required.
The factory calibration for fixed time delays is
within 1% of the target time delay. The repeat
accuracy, under stable conditions, is 0.1% of the
time delay. The TSD Series is rated to operate over
an extended temperature range. Time delays of 0.1
seconds to 100 hours are available. The output is
rated 1A steady and 10A inrush. The modules are
totally solid state and encapsulated to protect the
electronic circuitry.

Operation (Recycling Falsher - ON Time First):

Upon application of input voltage, the output energizes
and the T1, ON time begins. At the end of the ON time,
the output de-energizes and the T2 OFF time begins. At
the end of the OFF time, the output energizes and the cycle
repeats as long as input voltage is applied.

Reset: Removing input voltage resets the output and
time delays, and returns the sequence to the T1 ON time.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

External Resistance vs. Time Delay:

In Secs., Mins., or Hours

10007 1007 10
7501 75175
5001 501 5.0
2501 25425
10 1041
A 4|0 25k 50k 75k 100 k
Time 2 1 0 _ ) o
Delay &| & & RT = External Timing Resistor in Kilohms
Ranges 5 2 3
6

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the Rt terminals; as the resistance increases the
time delay increases.

When selecting an external R, add the tolerances of the timer and the Rt
for the full time range adjustment

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and

TSD3 Series

Features

* Equal on and off delays

* Fixed or adjustable delays from 0.1s - 100h
10.1% repeat accuracy

+1% factory calibration

e 24,120, or 230VAC

* 1A, solid-state output

* Encapsulated

Approvals: CE -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Female quick connect:

P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7
Mounting bracket: P/N: P1023-6
DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:
TSD3411S

TSD341508

TSD36130M

If desired part number is not listed, please call
us to see if it is technically possible to build.

Order Table: a50 Kohm Rr. For 110 100 S use a 100 K ohm RT,
IsD3 X X X
Input Voltage Adjustment Time Delay*

—2-24VAC —1 - Fixed —0-0.1-10s

—4-120VAC —2 - External adjust | —1-1-100s

—6-230VAC —3 - Onboard adjust |—2-10 - 1000s
—3-0.1-10m
—4-1-100m *If fixed delay is selected, insert
—>5-10-1000m delay (0.1 - 1000) followed by (S) sec.
—6-1-100h or (M) min. or (1 - 100) (H) hours

Specifications

Time Delay Off State Leakage Current
Range.................ooooil 0.1s - 100h in 7 adjustable ranges or fixed Voltage Drop..............
Repeat Accuracy .................... +0.1% or 20ms, whichever is greater Protection

Tolerance (Factory Calibration)........ <+1% Circuitry .................
Reset Time.......................... <150ms Dielectric Breakdown . ... ..
Time Delay vs Temp. & Voltage. . ... ... <+1% Insulation Resistance. . ... ..
Input Mechanical
Voltage.................ooil. 24,120, or 230VAC Mounting ................
Tolerance........................... +20% Dimensions

AC Line Frequency .................. 50/60 Hz Termination. ..............
Power Consumption................. <2VA Environmental

Output Operating/Storage Temperature
Type. ..o Solid state Humidity.................
Maximum Load Current.............. 1A steady state, 10A inrush at 60°C Weight . ..................

90

ceie.....=25V@1A

.......... >100 MQ

AAAAAAAAAA Surface mount with one #10 (M5 x 0.8) screw

2x2x1.21 in. (50.8 x 50.8 x 30.7 mm)

.......... 0.25 in. (6.35 mm) male quick connect terminals

AAAAAAA -40° to 75°C / -40° to 85°C

.......... 95% relative, non-condensing
ceiiio....=2402(68g)

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer - Reczclina Flasher KSD?3 Series

\
= @

US PATENT ’

6708135

Connection:
L-1 N-’I-_Z
— 0
> (T
L L L
3 2-4k-1

Q
| =]
B

R, is used when external adjustment is ordered.

The KSD3 Digi-Timer is a cost effective approach
for ON/OFF recycling applications. The on time
is equal to the off time. An adjustment of the R;
will change the time delays of both on and off
times. This series is designed for general purpose
commercial and industrial applications where a
small, cost effective, reliable, solid-state timer is
required. The factory calibration for fixed time
delays is within 5% of the target time delay. The
repeat accuracy, under stable conditions, is 0.5% of
the selected time delay. This series is designed for
popular AC and DC voltages. Time delays of 0.1
seconds to 1000 minutes are available in 6 ranges.
The outputis rated 1A steady and 10A inrush. The
modules are totally solid state and encapsulated
to protect the electronic circuitry.

Operation (Recycling Flasher - ON Time First):

Upon application of input voltage, the output energizes
and the T1, ON time begins. At the end of the ON time,
the output de-energizes and the T2 OFF time begins. At
the end of the OFF time, the output energizes and the cycle
repeats as long as input voltage is applied.

Reset: Removing input voltage resets the output and time
delays, and returns the sequence to the ON time.
Operation (Recycling Flasher - OFF Time First):

Upon application of input voltage, the T2 OFF time
begins. At the end of the OFF time, the T1 ON time
begins and the load energizes. At the end of the ON time
the load de-energizes, and the cycle repeats until input
voltage is removed.

Reset: Removing input voltage resets the output and time
delays and the sequence to the OFF time.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

Order Table:
KsD3 X X X X
Input Voltage Adjustment Time Delay* Operating Sequence

1-12VDC 1 - Fixed 0-0.1-10s A - ON time first
2-24VAC 2 - External adjust 1-1-100s B - OFF time first
3 -24VDC 3 - Onboard adjust 2-10-1000s
4 -120VAC 3-0.1-10m *If fixed delay is selected, insert

Note: DC voltages 4 -1-100m delay (0.1 - 1000) followed by

available in negative 5-10-1000m  (S) sec. or (M) min.

switching only

Specifications

Time Delay Voltage Drop

Range 0.1s - 1000m in 6 adjustable ranges or fixed DC Operation

Repeat Accuracy +0.5% or 20ms, whichever is greater Protection

Tolerance (Factory Calibration) ... <*5% Circuitry

Reset Time <150ms Dielectric Breakdown
Time Delay vs Temp. & Voltage................ <£10% Insulation Resistance.......
Input Polarity

Voltage 24 or 120VAC; 12 or 24VDC Mechanical

Tolerance +20% Mounting

AC Line Frequency 50/60 Hz Dimensions

Power Consumption .. AC<2VA; DC<1W Termination

Output Environmental

Type Solid state Operating/Storage Temperature

Maximum Load Current....
OFF State Leakage Current

.1A steady state, 10A inrush at 60°C
AC= 5mA @230VAC; DC = ImA

Features:

* Fixed or adjustable delays from 0.1s -1000m
* Equal on and off delays

* +0.5% repeat accuracy

* +5% factory calibration

* 12 to 120V in 4 ranges

* 1A, solid-state output

* Encapsulated

Approvals: C€ -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Female quick connect:

P/N: P1015-64 (AWG 14/16)
Quick connect to screw adaptor:
P/N: P1015-18

Mounting bracket: P/N: P1023-6
Versa-knob: P/N: P0700-7

DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:

KSD3120A

KSD3310.1SA

KSD3410.55A

KSD3432A

If desired part number is not listed, please call us
to see if it is technically possible to build.

External Resistance vs. Time Delay:

In Secs. or Mins.
10007 1007 10

7501 75175

5001 501 5.0

2504 25425

10 1

o

weoP o

'y 0 25 k 50 k 75k 100k
Time 2 _ —_— " .
Delay 2 RT = External Timing Resistor in Kilohms
Ranges 5

Arap

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistan oss the RT terminals; as the resistance increases the
time delay ir S
When selec ternal RT, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 Kohm Rr. For 1 to 100 S use a 100 K ohm RT.

AC=25V@1A; DC= 1V@1A

Negative switching only

Encapsulated

22000V RMS terminals to mounting surface
2100 MQ

DC units are reverse polarity protected

Surface mount with one #10 (M5 x 0.8) screw

2 x2x1.21 in. (50.8 x 50.8 x 30.7 mm)

0.25 in. (6.35 mm) male quick connect terminals

Humidity

AAAAAAAAAAAAAA -40° to 60°C / -40° to 85°C

95% relative, non-condensing

Weight

=240z (68 g)

For information, call 800-221-0487 [ Switches Unlimited [ Fax 718-672-6370 [1 www.switchesunlimited.com

tech@switchesunlimited.com [ sales@switchesunlimited.com
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Timer - Percentage

PTHF Series

US PATENT
6708135

Connection:

L1 N/L2
—  ® V

of cycle period.

S1

and diagrams.

T O

By
3
-

R, =100 KQ

S1 = Optional Low Current Initiate Switch

T1 = ON Time

T2 = OFF Time

R, is used when external adjustment is ordered.

Order Table:
PTHE X X X
Input Voltage Fixed Cycle Period Output Rating
2-24VAC Specify 10 - 1000 as the A-6A
4 - 120VAC total fixed cycle period B-10A
6 - 230VAC in seconds. If cycle C-20A
period is in minutes D-1A

insert (M) suffix.

The PTHF Series can be used for a variety
of applications from chemical metering, to
temperature regulating, to energy management.
The infinite adjustability from 1 to 99% provides
accurate percentage on control over a wide
factory fixed cycle period. When mounted on a
metal surface, it can be used to drive solenoids,
contactors, relays, or lamps, up to 20A steady,
200A inrush. PTHF is the suggested replacement
for the PT Series.

Operation (Percentage):
Upon application of input voltage, the output energizes
and the T1 ON time begins. At the end of the ON time,
the output de-energizes and the T2 OFF time begins. At
the end of the OFF time, the output energizes and the cycle
repeats as long as input voltage is applied. Increasing the
ON time decreases the OFF time. The total cycle period is
equal to the ON time plus the OFF time. The total cycle
period is factory fixed. ON time range is 1 to 99 percent

Reset: Removing input voltage resets the output and
time delays, and returns the sequence to the T1 ON time.

For more information see:
Appendix A, pages 156-164 for function descriptions

Appendix B, page 165, Figure 4 for dimensional drawing.

Features

* ON/OFF recycling percentage control

 Controls loads up to 20A, 200A inrush

¢ Fixed cycle period 10s - 1000m

+0.5% repeat accuracy

5% factory calibration

¢ Totally solid state & encapsulated

* Onboard or external adjustment
1-99% ON

Approvals: (E -\ @ s

Auxiliary Products:

* External adjust potentiometer:
P/N: P1004-95

¢ Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)

* Quick connect to screw adaptor:
P/N: P1015-18

¢ Versa-knob: P/N: P0700-7

Available Models:
PTHF410C

PTHF410CK

PTHF4120D

PTHF615A

If desired part number is not listed, please call
us to see if it is technically possible to build.

Blank - External adjust

X
Edjustment
K - Onboard adjust

Specifications

Time Delay

Type ..o External or onboard knob

Range/External Adjustment Resistance. . . Adjustable from 1-99% / R =100 KQ

Cycle Period .......................... Fixed from 10s - 1000m

Repeat Accuracy ...................... +0.5% or 20ms, whichever is greater

Cycle Period Tolerance

(Factory Calibration) ................. <*5%

ResetTime......................... ... <150ms

Time Delay vs Temp. & Voltage.......... <+10%

Input

Voltage................ooii 24,120, or 230VAC

Tolerance........................oo... +20%

AC Line Frequency .................... 50/60 Hz

Power Consumption................... <2VA

Output

Type ..o Solid state

Maximum Load Currents Output Steady State Inrush* Minimum
A 6A 60A 100mA
B 10A 100A 100mA
C 20A 200A 100mA
D 1A 10A --

Voltage Drop.....................=25V atrated current

OFF State Leakage Current ........ =5mA @ 230VAC

Protection

Circuitry ........... .. .. ... Encapsulated

Dielectric Breakdown ............. > 2000V RMS terminals to mounting surface
Insulation Resistance. ............. =100 MQ

Mechanical

Mounting* ...................... Surface mount with one #10 (M5 x 0.8) screw
Dimensions. .. . 2 x2x1.51in. (50.8 x 50.8 x 38.4 mm)
Termination. ..................... 0.25 in. (6.35 mm) male quick connect terminals
Environmental

Operating/Storage Temperature. . . .-40° to 60°C / -40° to 85°C

Humidity. ....................... 95% relative, non-condensing

Weight .......................... 1A unit: = 2.4 0z (68 g);

6,10, 20A units: = 3.9 oz (111 g)

*Units rated > 6A must be bolted to a metal surface using the included heat sink
compound. The maximum mounting surface temperature is 90°C.
Inrush: Non-repetitive for 16ms.
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Timer - Seﬂuencinﬁ SQ Series

The SQ Series is available with either three (SQ3) or
four (SQ4) outputs and an adjustable or fixed time
delay. The time delay period is the same for each
output. This makes the SQ ideal for applications
like dust collection, automatic lubrication, air
drying, lighting displays, merchandising displays,
duty cycling, and energy management.

Operation (Sequencing):

Upon application of input voltage, Load 1 energizes for
the selected ON time delay. At the end of this ON time
delay, Load 1 de-energizes and Load 2 immediately
energizes starting another ON time delay. At the end
of this ON time delay, Load 2 de-energizes and Load 3
immediately energizes. At the end of the ON time delay
for Load 3 (Load 4 for 4 output devices), Load 1 re-
energizes and the cycle repeats. The sequential operation
continues as long as input voltage is applied.

Reset: Removing and re-applying input voltage resets the

Features:

* Three or four outputs

* Variable delays from 0.1s - 100m in 5 ranges

* Totally solid state for a long, reliable life

* Encapsulated to protect against the
environment

¢ Digital circuitry for accuracy and stability

* 1A, solid-state outputs

Approvals: (€ Alus

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-12

P/N: P1004-12-X

Female quick connect:

Connection: sequence to the Load 1 ON time delay. P/N: P1015-64 (AWG 14/16)
i * Quick connect to screw adaptor:
PYRY N2 For more information see: P/N: P1015-18
Appendix A, pages 156-164 for function descriptions * Versa-knob: P/N: P0700-7
) | and diagrams. ¢ Plug-on adjustment module:
4_| Appendix B, page 166, Figure 14 for dimensional drawing. P/N: VTP(X)(X)
= (o)

2 1
7 (@ Rt Selection Chart Time Delay | VIPP/N
g -1 E H-{]— Desired Time Delay* 0-0.1-10s VTP4C
i Seconds Minutes Rt 1-1-100s VTP4G
Rt =117 q 0 | 1 1 2] 3 1 4 [Megom 2-10-1000s VTP4K
18 [} — 01| 1| 10| 01| 1| 00 3-0.1-10m VTP45N
; 17H 0 1| 10| 100| 1| 10| 0.3 4-1-100m VIP4P
(o] - ‘I I'e‘ﬂ— p g gg 588 g gg 88 ia;ectiton Tat‘t;ie for VTP Plug-on
: : 4| 20| 200| 4| 40| 12 justment Accessory.
! ! 5| 50| 500 5/ 50| 1.5
R.is 3 megohms, when external adjustment is 6| 60| 600 6| 60 1.8 Available Models:
ordered. SQ4 shown; for SQ3, terminal 6 & load 7| 70| 700 7| 70| 21 sQ321
L4 are eliminated. 8| 80| 800 8| 80| 24
9| 90| 900| 9| 90| 2.7 5Q4424
10| 100 {1000 10| 100 | 3.0 SQ4434

* When selecting an external R add at
least 20% for tolerance of unit and the R

If desired part number is not listed, please call us
to see if it is technically possible to build.

Order Table:
5Q X X X X
# of Outputs Input Voltage Adjustment Time Delay*
3 - Three 2 - 24VAC 1 - Fixed 0-0.1-10s
4 - Four 4 - 120VAC 2 - Onboard adjust 1-1-100s
6 - 230VAC 3 - External adjust 2-10-1000s  *If fixed delay is selected, insert

3-01-10m  delay (0.1 - 1000) followed by (S) sec.
4-1-100m

or (1-100) (M) min

Specifications

Time Delay Protection

Type ..o Digital integrated circuitry Circuitry ... Encapsulated
Range..................... ... ... 0.1s - 100m in 5 adjustable ranges or fixed ~Dielectric Breakdown .................... 22000V RMS terminals to mounting surface
Repeat Accuracy ........................ +1% or 20ms, whichever is greater Insulation Resistance..................... >100 MQ

Tolerance (Factory Calibration)............ <#10% Mechanical

Time Delay vs Temp. & Voltage............ <#10% Mounting ... Surface mount with two #6 (M3.5 x 0.6) screws
Input Dimensions.................... ... .. 3.5x2.5x1.22in. (88.9 x 63.5 x 31 mm)
Voltage...............oooiiii. 24,120, or 230VAC Termination. . ........................... 0.25 in. (6.35 mm) male quick connect terminals
Tolerance................. ...l +20% Environmental

AC Line Frequency ...................... 50/60 Hz Operating / Storage Temperature. ......... -20° to 60°C / -40° to 85°C

Output Humidity. .............................. 95% relative, non-condensing

Type. ..o Solid state Weight.................................=540z (153 g)

Form........ ... ... ... i SPST NO (three or four)

Rating ................ . ol 1A steady state, 10A inrush per output

Voltage Drop (Each Output)...............=15V@1A
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Specifications

Timer - Delay-on-Make/Delay-on-Break

RAT. 10ARES. @ 120VAC
MADE IN USA

RAT. 10A RES. @ 120VAC
©vy asac.com _ MADE IN L8A,

Connection:

8-pin octal SPDT

The TDMB combines both delay-on-make and
delay-on-break functions into one plug-in package.
Selection of the time period is accomplished with
dual switches, one for the on delay and the other
for the off delay. SPDT or DPDT output options
provide isolated, 10A switching capability.

Operation (Delay-on-Make/Delay-on-Break):

Input voltage must be applied at all times. The output
relay is de-energized. Upon closure of the initiate switch,
the green LED glows and the delay-on-make time delay
(T1) begins. At the end of T1, the output relay energizes
and the red LED glows. When the initiate switch opens,
the green LED turns OFF and the delay-on-break time
delay (T2) begins. At the end of T2, the output relay de-
energizes and the red LED turns OFF.

Reset: Removing input voltage resets time delay and
output. Opening the initiate switch during the delay-on-
make delay, resets T1. Closing the initiate switch during
the delay-on-break delay, resets T2.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 8 for dimensional drawing.

Digi-Set Binary Switch Operation:

TDMB Series

Features

* Switch settable time delays from
0.1s - 10,230s in 3 ranges

+2% setting accuracy

+0.1% repeat accuracy

* 10A, SPDT or DPDT output contacts

Approvals: CE -\ @

Auxiliary Products:

¢ Panel mount kit: P/N: BZ1
* 11-pin socket: P/N: NDS-11
¢ Octal 8-pin socket: P/N: NDS-8
* Hold-down clips (sold in pairs):
P/N: PSC8 (NDS-8)
P/N: PSC11 (NDS-11)

Available Models:

TDMB411 TDMB422
TDMB411D TDMB422D
TDMB413D TDMB622

If desired part number is not listed, please call
us to see if it is technically possible to build.

0.1...102.3 1...1023 10...10,230
OFF »ON OFF »ON OFF »ON
- 1m
- 2m
-—) 4m
-_—) 8m
[ =l 16m
[_uj 32m
11-pin DPDT — 502
(P/N ends with D) 256 m
512m
6.3S 544 S 3000 S
1 VoW
T =
Relay contacts are isolated.
Order Table:
TDMB X X X X
Input Voltage Delay-on-Make Delay-on-Break Type Plug/Output Form

A - 24 to 240VAC/DC
D - 12 to 48VDC

1 - 12VDC*

2 - 24VAC

-3 -24VDC

4 - 120VAC

5 -110VDC

L6 - 230VAC

*No control status LED for 12VDC

1-0.1-1023sin
0.1s increments

2-1-1023sin1s
increments

3-10-10230s in
10s increments

1-0.1-102.3sin
0.1s increments

2-1-1023sin 1s
increments

3 -10 - 10230s in
10s increments

—Blank - Octal plug (8-pin) SPDT
—D - 11-pin plug DPDT

Time Delay Rating .............. ... o il 10A resistive @ 120/240VAC & 28VDC;
Type ..o Microcontroller circuitry 1/3 hp @ 230VAC
Range™ ... ... ... ... ... i 0.1 -102.3s in 0.1s increments Life. .o Mechanical - 1 x107; Electrical - 1 x 10°
1-1023s in 1s increments Max. Switching Voltage .................. 250VAC
10 -10,230s in 10s increments Relay LED Indicator ..................... Red; on when output relay energizes
Repeat Accuracy ........................ +0.1% or 20ms, whichever is greater (not included on 12VDC units)
Setting Accuracy ............. ... < 2% or 50ms, whichever is greater Protection
Reset Time.............................. <150ms Insulation Resistance. .................... >100M
Time Delay vs Temp. & Voltage............ <£2% Polarity DC units are reverse polarity protected
Control LED Indicator. ................... Green; on when the initiate switch is closed Isolation Voltage. . >1500V RMS input to output
Input Mechanical
Voltage. . ...l 12 or 24VDC; 24, 120, or 230VAC; Mounting ... Plug-in socket
24 to 240VAC/DC; 12 to 48VDC Dimensions. . ...l 3.2x24x18in. (81.3 x 60.7 x 45.2 mm)
Tolerance 12VDC & 24VDC/AC ....... -15% - 20% Termination............................. Octal 8-pin plug-in, magnal 11-pin plug-in
110 to 230VAC/DC ....... -20% -10% Environmental
AC Line Frequency / DCRipple........... 50/60 Hz / <10% Operating / Storage Temperature. ......... -20° to 60°C / -30° to 85°C
Power Consumption..................... AC<2VA; DC<2W Weight ... =60z (170 g)
Output

Electromechanical relay
SPDT or DPDT

position is changed.

** For CE approved applications, power must be removed from the unit when a switch
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Timer - Delazed Interval ESDDb5 Series

= @

US PATENT

6708135

Connection:
N/L2

R, is the external adjustment component.

Note: Terminals4,5and/or 7, 8 are included
when external adjustment is ordered. Aknob
is included when onboard adjust is ordered.

The ESD5 Series is an accurate, solid-state, delayed
interval timer. It offers a 1A steady, 10A inrush
output and is available with adjustable or fixed
time delays of 0.1 seconds to 1000 minutes in six
ranges. Input voltages of 24, 120, or 230VAC are
available. Encapsulation offers protection against
shock and vibration. Adjustment options are
factory fixed, onboard or externally adjustable. The
repeat accuracy, under stable conditions, is 0.1%.
The factory calibration of the time delay is + 5%.

Operation (Delayed Interval):

Upon application of input voltage, the T1 delay-on-make
time delay begins and the output remains de-energized.
At the end of this delay, the output energizes and the T2
interval delay begins. At the end of the interval delay
period, the output de-energizes.

Reset: Removing input voltage resets the output and the
time delays, and returns the sequence to the first delay.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

External Resistance vs. Time Delay:

In Secs. or Mins.

10007 1007 10
7501 75175
5004 501 5.0
2504 254 2.5
10 1101
A 4|0 25k 50 k 75k 100 k
Time 2 1 0 _ . . .

Delay % & & RT = External Timing Resistor in Kilohms

Ranges 5! 4 3

This chart applies to externally adjustable part numbers.

The time delay is adjustable over the time delay range selected by varying
the resistance across the Rt terminals; as the resistance increases the
time delay increases.

When selecting an external R, add the tolerances of the timer and the Rt
for the full time range adjustment.

Examples: 1 to 50 S adjustable time delay, select time delay range 1 and
a 50 Kohm Rr. For 1 to 100 S use a 100 K ohm Rr.

Features:

* Delay-on-Make with interval output

* 0.1s - 1000m in 6 ranges

+0.1% repeat accuracy

+5% factory calibration

* Factory fixed, onboard or external adjust
* Totally solid state & encapsulated

* 24,120 or 230VAC

* 1A, solid-state output

Approvals: (E -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-95

P/N: P1004-95-X

Female quick connect:

P/N: P1015-64 (AWG 14/16)
Mounting bracket: P/N: P1023-6
Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7

DIN rail: P/N: C103PM (Al)

* DIN rail adaptor: P/N: P1023-20

Available Models:
ESD52233

ESD54160525

ESD54233

ESD54500

If desired part number is not listed, please call
us to see if it is technically possible to build.

Order Table:
ESD5 X X X X
Input Voltage | Adjustment T1 Delay-on-Make* | T2 Interval*

2-24VAC —1 - Both Times Fixed 0-0.1-10s —0-0.1-10s

4 -120VAC —2 - Both Times External Adj. 1-1-100s —1-1-100s

6 - 230VAC —3 - T1 Fixed, T2 External Adj. 2-10-1000s —2-10-1000s
—4 - T1 External Adj., T2 Fixed 3-0.1-10m —3-0.1-10m
—5 - Both Times Onboard Adj. 4-1-100m —4-1-100m
—6 - T1 Fixed, T2 Onboard Adj. 5-10 - 1000m —5-10 - 1000m
—7 - T1 External Adj., T2 Onboard Adj.
—8 - T1 Onboard Adj., T2 Fixed *If fixed delay is selected, insert delay (0.1 - 1000)

—9 - T1 Onboard Adj., T2 External Adj.

followed by (S) sec. or (M) min.

Specifications

Time Delay Protection
Range............................. 0.1s - 1000m in 6 adjustable ranges or fixed Circuitry ...................
Repeat Accuracy ................... +0.1% or 20ms, whichever is greater Dielectric Breakdown
Tolerance (Factory Calibration). . ..... <+5% Insulation Resistance. ........
ResetTime...........cooiiininn. <150ms Mechanical

Time Delay vs Temp. & Voltage. ... ... <+2% Mounting ..................
Input Dimensions
Voltage...............ooooiiiii. 24,120, or 230VAC Termination. ................
Tolerance. ...........covvuevinonn. +20% Environmental

AC Line Frequency ................. 50/60 Hz Operating / Storage Temperature
Power Consumption................ < 2VA Humidity...................
Output Weight .....................
Type ..o Solid state

Rating ......................... ... 1A steady state, 10A inrush at 60°C

OFF State Leakage Current .......... = 5mA @ 230VAC

Voltage Drop.......................=25V@1A

....... Encapsulated

22000V RMS terminals to mounting surface

....... >100 MQ

....... Surface mount with one #10 (M5 x 0.8) screw

2x2x1.211in. (50.8 x 50.8 x 30.7 mm)

....... 0.25 in. (6.35 mm) male quick connect terminals

..... -40° to 75°C / -40° to 85°C
....... 95% relative, non-condensing
co.o....=240z(68g)
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Timer - Delay-on-Make

INPUTO—I
5 AMP MAX
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Connection:
L1 N/L2

Load may be connected to terminals 3 or 1.
R, is used when external adjustment is ordered.

Order Table:
TAC1 X
Input Voltage
2-24VAC
4 -120VAC
6 - 230VAC

The TAC1 Series was designed to delay the
operation of a compressor relay. It eliminates the
possibility of relay chatter due to half-wave failure
of the output. It connects in series with the load
relay coil and provides a delay-on-make time delay
each time input voltage is applied. It can be used
for random start, anti-short cycling, sequencing,
and many other applications. It is an excellent
choice for all air conditioning and refrigeration
equipment.

Operation (Delay-on-Make):

Upon application of input voltage, the time delay begins.
The output is de-energized before and during the time
delay. At the end of the time delay, the output energizes
and remains energized until input voltage is removed.
Reset: Removing input voltage resets the time delay
and output.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

R Selection Chart
Desired Time Delay* R

Seconds T

1 3 4  [Megohm
0.05| 0.5 2 ) 0.0
0.5 10 | 30 60 0.5
1.0 20| 60 | 120 1.0
1.5 30| 90 | 180 1.5
2.0 40 | 120 | 240 2.0
2.5 50 | 150 | 300 2.5
3.0 60 | 180 | 360 3.0
420 3.5
480 4.0
540 4.5
600 5.0

*When selecting an external Rt add at least
30% for tolerance of unit and-{he RT-

X X
Adjustment Time Delay*
1 - Fixed 1-0.05-3s
2 - External adjust 2-0.5-60s

3-2-180s *If fixed delay is selected, insert
4-5-600s delay (0.05 - 600) in seconds.

TAC1 Series

Features

* UL approved for air conditioning &
refrigeration equipment

¢ Fixed or adjustable delays from 0.05 - 600s

* 24 to 230VAC

¢ Fail-safe design eliminates contactor chatter
problems

* +2% repeat accuracy

Approvals: CE -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-XX

P/N: P1004-XX-X

Female quick connect:

P/N: P1015-64 (AWG 14/16)
Mounting bracket: P/N: P1023-6
Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7

DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20
Plug-on adjustment module:
P/N: VIP(X)(X)

Time Delay VTP P/N
1-0.05-3s VTP4B
2 -0.5-60s VTP4F
3-2-180s VTP4J
4 - 5-600s VTP5N
Selection Table for VTP Plug-on
Adjustment Accessory.
Available Models:
TAC1223 TAC1413
TAC1411 TAC14164
TAC141150
TAC1412

If desired part number is not listed, please call
us to see if it is technically possible to build.

Specifications

Time Delay Voltage Drop. ...................... 120 & 230VAC: =4.2V @ 0.5A
Type ... Analog circuitry 24VAC: =25V @0.5A
Range............ . 0.05 - 600s in 4 adjustable ranges or fixed Protection
Repeat Accuracy .......... 2% Circuitry .............. ... Encapsulated
Tolerance (Factory Calibration) . 220% Dielectric Breakdown ............... > 2000V RMS terminals to mounting surface
Recycle Time....................... < 20ms after timing, during timing - 0.1% Insulation Resistance. ............... >100 MQ

of time delay or 75ms, whichever is greater Mechanical
Time Delay vs Temp. & Voltage. . ... .. <£10% Mounting .............. ... ... Surface mount with one #10 (M5 x 0.8) screw
Input Dimensions. . ...................... 2x2x1.21 in. (50.8 x 50.8 x 30.7 mm)
Voltage......................... .. 24,120, or 230VAC Termination. ....................... 0.25 in. (6.35 mm) male quick connect terminals
Tolerance . 220% Environmental
AC Line Frequency ................. 50/60 Hz Operating/Storage Temperature. . . . .. -40° to 80°C / -40° to 85°C
Output Humidity. ......................... 95% relative, non-condensing
Type........... . Solid state Weight............................=240z (68 g)
Form........... . NO, open during timing
Rating .......................... 0.5A steady state, 10A inrush at 60°C
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Timer - Lockout
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Connection:
L1 N/L2
\

S1 | Lt

ac
109 (1000

The T2D Series provides protection against short
cycling of compressors and other motors. At the
end of each operation, a lockout delay prevents
restarting the compressor or motor until the delay
is completed. 24VAC models can be used with
thermostats that include a cooling anticipator
resistor. It can be connected in series with the load
for delay-on-make operation.

PATENT
5809793

Operation (Lockout with Random Start):

Connection #1: Upon application of input voltage, a
random start time delay begins. At the end of this time
delay, the output is energized. Lockout Delay: Input
voltage must be applied prior to and during timing.
When the thermostat or initiate switch opens, the output
de-energizes and the lockout time delay begins. At the
end of the lockout delay, the output is energized allowing
theload to immediately energize when the initiate switch
or thermostat closes.

Connection #2: Upon application of input voltage and
closure of initiate switch, the time delay begins. At the
end of the time delay, the output is energized and remains
energized until power is removed.

Reset: Removing power resets the output and the time

A‘&-

T2D Series

Features:

* Lockout delay prevents rapid recycling
of compressor

* Random start delay helps prevent low
voltage starting

* Delay-on-make timer optional two
terminal series connection

* Totally solid-state 1A output

* 24VAC to 230VAC in 2 ranges

Approvals: (E -\ @

Auxiliary Products:

* Female quick connect:
P/N: P1015-64 (AWG 14/16)
* Mounting bracket: P/N: P1023-6
* Quick connect to screw adaptor:
P/N: P1015-18
* DIN rail: P/N: C103PM (Al)
* DIN rail adaptor: P/N: P1023-20

T delay.
3 oL iq . o Available Models:
-Alk- 1 For more information see: ' o TID120A1150S
O Rélmdom Etart ;\fdp:;;(;l; ﬁ,s pages 156-164 for function descriptions T2D120A15M
Plus Lockout g . . .
| N > . . . . If desired part number is not listed, please call
I ',®: I Appendix B, page 165, Figure 1 for dimensional drawing. us to see if it is technically possible to build.
| |
L1 N/L2
e \V e
g L
S1 ] 5
3 2ngpi Delay-on-Make
| S, ®, |
| T |
| |
V = Voltage
L=Load

S1 = Initiate Switch or Thermostat

Order Table:
T2D X X X
Input Voltage Adjustment Time Delay*
24A - 24VAC 1 - Fixed 1-1-100s
120A - 120/230VAC 2 - External adjust 2-10-1000s  *If fixed delay is selected, insert
3-0.1-10m delay (1 -1000) followed by (S) sec.
4-1-100m or (0.1 - 100) (M) min.
Specifications
Input ResetTime.............. ... ... After timing - < 16ms;
Voltage. ... 24VAC, or 120/230VAC in 2 ranges During timing - < 200ms
Tolerance...............ooiiiiiiiia.. +20% Protection
AC Line Frequency 50/60 Hz Dielectric Breakdown . ................... 22000V RMS terminals to mounting surface
Output Insulation Resistance..................... >100 MQ
Minimum Load Current.................. 24VAC - 100mA; 120/230VAC - 40mA Mechanical
Rating ................ ... . 1A steady state, 10A inrush at 60°C Mounting .............. ... Surface mount with one #10 (M5 x 0.8) screw
Voltage Drop............................=25V@IA Dimensions 2x2x1.21in. (50.8 x 50.8 x 30.7 mm)
Time Delay Termination. ..................... ..., 0.25 in. (6.35 mm) male quick connect terminals
Initiate Time .. .......................... After timing - 16ms Environmental
Type ..o Analog circuitry Operating / Storage Temperature. .. ....... -20° to 60°C / -40° to 85°C
Lockout & Random Start Delays. .......... 1s - 100m in 4 adjustable ranges or fixed Humidity. ..................... 95% relative, non-condensing
Note: The lockout & random start delays Weight.................................=240z (68 g)
are the same length. Cooling Anticipator (24VAC Units Only)
Tolerance. .. ....ovvee oo Adjustable: £30%; factory fixed: £30% Minimum Cooling Anticipator ............ >3,000 Q
Repeat Accuracy ........................ +1% or 20ms, whichever is greater

For information, call 800-221-0487 [ Switches Unlimited [ Fax 718-672-6370 [1 www.switchesunlimited.com
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Timer - Bypass
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Connection:

L1 N/L2

oV e

-©®

LPC

o o H—f 3}0—1l
CC OL LR

3] 20k
| |
| |
| |

V = Voltage

LR = Lockout Relay

OL = Overload or High Pressure Switch

LPC = Low Pressure Cutout

CR = Compressor Control Relay

CC = Controller Contact

R, is used when external adjustment is ordered.

The TAC4 is a bypass timer that provides a closure
across the low-pressure switch during compressor
startup. Its time-delay circuit is totally solid
state including the normally closed output. The
molded housing with encapsulation, the single
hole mounting, and 0.25 in. (6.35 mm) termination
makes the TAC4 easy to use, rugged, and reliable.

Operation (Bypass Timer):

(As shown in the connection & function diagrams) Upon
application of input voltage and closure of controller
contact, CC, the load, CR, energizes and the time delay
begins. During the time delay, the TAC4's solid-state
output bypasses the LPC, low pressure cutout switch.
This allows the compressor controlled by CR to start and
establish acceptable pressure. At the end of the time delay,
TAC4’s output de-energizes and remains de-energized
until reset. The TAC4 may be used in other applications
where a controlling contact must be bypassed for a
specified period of time.

Reset: Removing input voltage or opening CC resets the
output and time delay.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

Rt Selection Chart
Desired Time Delay*
Seconds RT
1 3 4  |Megohm
0.05 | 0.5 2 5 0.0
0.5 10 | 30 30 0.5
1.0 20 | 60 60 1.0
1.5 30 | 90 90 1.5
2.0 40 (120 | 120 2.0
2.5 50 | 150 | 150 2.5
3.0 60 (180 | 180 3.0
210 3.5
240 4.0
270 4.5
300 5.0

* When selecting an external Ry add at least
30% for tolerance of unit and the Rt

Order Table:
TACE X X X
Input Voltage Adjustment Time Delay*
2 - 24VAC 1 - Fixed 1-0.05-3s
4 - 120VAC 2 - External adjust 2-0.5-60s
6 - 230VAC 3-2-180s *If fixed delay is selected, insert

4-5-300s delay (0.05 - 300) in seconds.

TAC4 Series

Features

* UL approved for air conditioning &
refrigeration equipment

* Fixed or adjustable delays from 0.05 - 600s

* 24,120 or 230VAC

* Fail-safe design eliminates contactor chatter
problems

* +2% repeat accuracy

Approvals: (E -\ @

Auxiliary Products:

External adjust potentiometer:
P/N: P1004-12

P/N: P1004-12-X

Female quick connect:

P/N: P1015-64 (AWG 14/16)
Mounting bracket: P/N: P1023-6
Quick connect to screw adaptor:
P/N: P1015-18

Versa-knob: P/N: P0700-7

DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20
Plug-on adjustment module:
P/N: VIP(X)(X)

Time Delay VTP P/N
1-0.05-3s VTP4B
2 -0.5-60s VTP4F
3-2-180s VTP4J
4 -5-300s VTP5T
Selection Table for VTP Plug-on
Adjustment Accessory.
Available Models:
TAC42110
TAC441120
TAC4415

If desired part number is not listed, please call
us to see if it is technically possible to build.

Specifications

Time Delay Voltage Drop. ....................... 120 & 230VAC = 4.2V @ 0.5A
Type.....ooo Analog circuitry 24VAC =25V @0.5A
Range................ooiiiial 0.05 - 300s in 4 adjustable ranges or fixed Protection

Repeat Accuracy .................... 2% Circuitry ........... ...l Encapsulated

Tolerance (Factory Calibration)........ +20% Dielectric Breakdown ................ > 2000V RMS terminals to mounting surface
Time Delay vs Temp. & Voltage. .. ... .. <+10% Insulation Resistance. ................ >100 MQ

Reset Time.......................... <150ms Mechanical

Input Mounting .......................... Surface mount with one #10 (M5 x 0.8) screw
Voltage. ..., 24,120, or 230VAC Termination. ........................ 0.25 in. (6.35 mm) male quick connect terminals
Tolerance........................... +20% Dimensions......................... 2x2x1.211n. (50.8 x 50.8 x 30.7 mm)

AC Line Frequency .................. 50/60 Hz Environmental

Output Operating/Storage Temperature. . . . ... -40° to 75°C / -40° to 85°C

Type ..o Solid state Humidity. .......................... 95% relative, non-condensing
Form................. oo NC, closed during timing Weight.............................=240z(68g)

Rating ... 0.5A steady state, 10A inrush at 60°C
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Timer - Lockout
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Connection:

+ —
L1 N
——e |V

CA

S1 = Initiate Switch, Contact, or Thermostat
CR = Compressor Relay (Load)
CA = Optional Cooling Anticipator

The TA Series prevents rapid recycling of a
compressor. A lockout delay is started when
the thermostat opens, or input voltage is lost.
Eliminates tripped circuit breakers or blown fuses
caused by alocked rotor during short cycling. The
TA will not allow the compressor to start when
the line voltage is low. Chatter of the compressor
relay is eliminated. Because of the fast initiate time,
bounce of the thermostat will not be transmitted
to the compressor relay coil. A 30 second delay
provides anti-reversing protection for scroll
compressors.

Operation (Lockout):

On initial closure of the S1, the compressor relay
energizes immediately. When S1 opens or input voltage
is interrupted, a lockout time delay is initiated. During
this lockout time delay, the compressor relay cannot
be energized. The low voltage (brownout) protection
prevents energization of the compressor when the line
voltage is low.

Reset: The lockout time delay cannot be reset. After the
time delay is completed, the unit automatically resets.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

V = Voltage
Order Table:

Input Voltage Time Delay Part Number
24VAC 30s TA24A0.5
24VAC 2m TA24A2
24VAC 3m TA24A3
24VAC 5m TA24A5
12VDC Tm TA12D1
12VvDC 2m TA12D2
24VDC 30s TA24D0.5
24VDC 2m TA24D2
24VDC 3m TA24D3
24VDC 5m TA24D5

Features:

¢ Ideal for HVAC/R applications

* Lockout delay prevents rapid recycling of a
compressor

* Low voltage brownout protection

e Circuitry to activate the cooling anticipator
(24VAC models)

¢ Eliminates nuisance service calls due to
blown fuse or tripped breakers

Approvals: CE -\ @

Auxiliary Products:

* Female quick connect:
P/N: P1015-64 (AWG 14/16)
* Mounting bracket: P/N: P1023-6
* Quick connect to screw adaptor:
P/N: P1015-18
* DIN rail: P/N: C103PM (Al)
* DIN rail adaptor: P/N: P1023-20

Available Models:

TA12D2 TA24A5
TA24A0.5 TA24D0.5
TA24A3 TA24D2

If desired part number is not listed, please call us
to see if it is technically possible to build.

Specifications

Input Dielectric Breakdown ..........
Voltage..............oiiiiii. 12 or 24VDC; 24VAC Insulation Resistance. ..........
AC Line Frequency ....50/60 Hz Mechanical

Impedance. ............... ... 450 Q (anticipator by-pass) Mounting ....................
Output Dimensions. ..................
Minimum Load Current 75mA Termination. ..................
Maximum Load Current .... 1A at 60°C Environmental

Voltage Drop. ........................ <125V Operating / Storage Temperature
Time Delay Humidity.....................
Initiate Time . ........................ =16ms Weight.......................
LockoutTime ........................ Fixed 0.5,1, 2, 3, or 5m Thermostat
Tolerance............................ -15% - 35% Cooling Anticipator Resistor . . ..
Protection

Circuitry ...............o oo Encapsulated

Low Voltage Protection................ =20V: 24VAC/DC; = 9V: 12VDC

....... 22000V RMS terminals to mounting surface
....... 2100 MQ

....... Surface mount with one #10 (M5 x 0.8) screw
....... 2x2x1.211in. (50.8 x 50.8 x 30.7 mm)
....... 0.25 in. (6.35 mm) male quick connect terminals

....... -40° to 70°C / -40° to 85°C
....... 95% relative, non-condensing
coo....=240z (68 g)

....... >1800 Q

99

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 [0 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com



Timer - Lockout

ANTI-SHORT CYCLE
SOLID STATE TIMER

LINE
MADE IN USA  yo|TAGE

Connection:
L1 N/L2

—e

V = Voltage
S1 = Initiate Switch
CR = Compressor or Control Relay

s

Lockout Time

Order Table:
TL X
Input Voltage
24A - 24VAC 2-2m

120A - 120VAC 3-3m
230A - 230VAC 5-5m

Specifications

........ Encapsulated
........ 22000V RMS terminals to mounting surface
........ 2100 MQ

Input Protection
Voltage........................ ... 24,120, or 230VAC Circuitry .................
AC Line Frequency 50/60 Hz Dielectric Breakdown ... ...
Tolerance......................... +20% Insulation Resistance. . ... ..
Output Mechanical

Minimum Load Current <40mA Mounting ................

Maximum Load Current. . 1A @ 24VAC; 0.5A @ 120 & 230VAC at 60°C Dimensions
Inrush Current.......... 10A at 60°C Termination
Voltage Drop. ..................... 24VAC-25V @ 1A Environmental
120 & 230VAC - 4.2V @ 0.5A
Time Delay Humidity
Initiate Time . ........... =8ms Weight . ..................

Lockout Time*
Tolerance...............

Fixed 2, 3, or 5m

-15% - 35%

Option ...t 1s delay-on-make eliminates contactor chatter
due to thermostat bounce

The TL Series provides protection against short
cycling of a compressor. At the end of each
operation, or whenever power is lost, a lockout
delay is initiated. This lockout delay prevents
restarting of the compressor until the head pressure
has equalized. Compressor relay chatter due to
thermostat bounce is eliminated by use of optional
one second delay-on-make. The TL Series should
not be used with cooling anticipator resistors or
solid-state switches. (See the TA Series).

Operation (Lockout):

Lockout: On initial closure of S1, the compressor relay
energizes immediately (or after an optional 1 s delay).
When the S1 opens or input voltage is interrupted, the
output opens and remains open for the lockout time delay.
During this lockout time delay period, the compressor
relay cannot be re-energized.

Reset: The lockout time delay cannot be reset. After the
time delay is completed, the unit automatically resets.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 1 for dimensional drawing.

<

Blank - No delay

E)elay—on—Make
T-1s

TL Series

Features

¢ Ideal for HVAC/R applications

* Lockout delay prevents short cycling of a
compressor

* Optional 1s delay-on-make prevents
contactor chatter

¢ Totally solid state and encapsulated

* 24VAC to 230VAC in 3 ranges

¢ Eliminates nuisance service calls due to
blown fuse or tripped breakers

Approvals: CE -\ @

Auxiliary Products:

* Female quick connect:
P/N: P1015-64 (AWG 14/16)
* Mounting bracket: P/N: P1023-6
* Quick connect to screw adaptor:
P/N: P1015-18
* DIN rail: P/N: C103PM (Al)
* DIN rail adaptor: P/N: P1023-20

Available Models:
TL120A5T

TL230A5

TL230A5T

TL24A5

If desired part number is not listed, please call
us to see if it is technically possible to build.

........ Surface mount with one #10 (M5 x 0.8) screw

2 x2x1.21 in. (50.8 x 50.8 x 30.7 mm)
0.25 in. (6.35 mm) male quick connect terminals

Operating / Storage Temperature. . . . -40° to 70°C / -40° to 85°C

95% relative, non-condensing

cev.....=240z(68g)

*Power must be applied for at least 15 s to achieve a full lockout delay. Less than 15s

will result in proportionally shorter delay periods.
NOTE: Cooling anticipator resistor or leakage may cause erratic operation.

See TA Series for use with 24VAC systems that include anticipator resistors or use

solid-state switches.
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Timer - Delaz-on—Make‘ Delaz—on—Break CT Series

The CT Series combines a delay-on-make and
delay-on-break time delay into one unit and
may be used to control fan delays in heating
and/or cooling equipment. The CT includes

Features:

* Delay-on-make and delay-on-break in one

0.75 AMP MAX 00 I : - unit
A bypass circuitry to allow it to operate with cooling « Use for fan delays in heating or cooling
WRNELCEIC ] anticipators > 3000 ohms. Itis designed to operate equipment

V4 INITIATE
SWITCH

SOLID STATE
TIME DELAY

in 24VAC control circuits. Several CT modules
may be combined to provide sequencing on of any
number of loads and sequencing off of the same
loads, such as electric heating elements.

Operation (Delay-on-Make/Delay-on-Break):

Forced Air Heating or Air Conditioning (as shown): When
the thermostat closes, the compressor relay is immediately
energized. At the end of a fixed delay-on-make delay (T1),
the fan relay is energized. When the thermostat opens,
the compressor relay is de-energized and the delay-
on-break delay is initiated. On completion of the fixed
delay-on- break delay (T2) the fan relay is de-energized.

* Use for multiple load sequencing

* 24VAC operation

* Factory fixed delays from 1 - 600s in 1s
increments

Approvals: CE -\ @
Auxiliary Products:
* Female quick connect:

P/N: P1015-64 (AWG 14/16)
* Mounting bracket: P/N: P1023-6

Connection: If the thermostat is reclosed during the delay-on-break * Quick connect to screw adaptor:
1 N delay, the delay-on-break delay is reset and the fan relay P/N: P1015-18
———— eV — remains energized. If the thermostat is closed when e DIN rail: P/N: C103PM (Al)
input voltage is applied, the delay-on-make delay (T1) * DIN rail adaptor: P/N: P1023-20
L begins as normal.
/ FR ¢ Reset: Removing input voltage resets the output and
A L L time delays. Available Models:
3 28k inf . i CT1S12 CT1S90
O For more i ormation see: - ‘ - CT1S30 CT3051
Appendix B, page 165, Figure 1 for dimensional drawing. CT1S300 CT45545
5 CT1545 CT5S300
— . CT1S8
| Function: . . .
Delay-on-Make If desired part number is not listed, please call us
...................... .&FS = - Delay-on-Break to see if it is technically possible to build.
; L R
H 7
---Ig*l ----------- - q 1 — -
FS
THMS I:‘,S—
—»1 T1 o
CR = Compressor Relay FR T2 -
THMS = Wall Thermostat V = Voltage
R = Reset

Order Table:
T X
Delay-on-Make (fixed)
Specify time in seconds
from 1 - 600s followed by (S)

FS = Fan Switch

FR = Fan Relay

T1 = Delay-on-Make
T2 = Delay-on-Break

X
Delay-on-Break (fixed)
Specify time in seconds
from 1 - 600s

Specifications

Time Delay Protection

Type ..o Microcontroller Circuitry ... Encapsulated
Range......................... ... 1 -600s Dielectric Breakdown .................... > 2000V RMS terminals to mounting surface
Repeat Accuracy ........................ +5% Insulation Resistance. .................... >100 MQ

Tolerance (Factory Calibration)............ +20% Mechanical

Recycle Time ........................... <300ms Mounting ... Surface mount with one #10 (M5 x 0.8) screw
Input Dimensions.................... ... ... 2x2x1.21 in. (50.8 x 50.8 x 30.7 mm)
Voltage...............ooiiiiiiiil 24VAC Termination. ................... ... ... 0.25 in. (6.35 mm) male quick connect terminals
Tolerance................. ...l +15% Environmental

AC Line Frequency ...................... 50/60 Hz Operating/Storage Temperature. .......... -40° to 70°C / -40° to 85°C

Output Humidity. ............................. 95% relative, non-condensing

Type ..o Solid state Weight.................................=240z (68 g)
Form............. ... ...l NO Thermostat ............................. Anticipator Resistor: > 3000 Q

Rating ...............oooiiiii 0.75A steady state, 5A inrush at 55°C

Voltage Drop............................=125V

For information, call 800-221-0487 [ Switches Unlimited [0 Fax 718-672-6370 [1 www.switchesunlimited.com 101
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Timer - Vending
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Connection:

Isolated
Output

Non-Isolated
Output

V = Voltage

S1 = Initiate Switch

L =Load

UTL = Optional Untimed Load

The HRV combines the accuracy of microcontroller
based circuitry with an electromechanical relay
output. The HRV’s switching capacity allows
direct control of loads like compressors, pumps,
motors, heaters, and lighting. The HRV “S” version
provides a vend time after the selected number
of initiate switch closures to start is reached. The
HRV “A” version includes all of the “S” features
and allows the total vend time to be extended for
each additional initiate switch closure. The HRV is
ideal for cost sensitive single coin or token vending
machines. The electronic circuitry is encapsulated
to protect against humidity and vibration.

Operation

Coin Totalizer & Vending Timer (“S” Version):

Input voltage must be applied prior to & during operation.
When the total number of S1 initiate switch closures
equals the number to start set on the lower 3 DIP switches,
the load energizes and the vending time set on the upper
7 DIP switches begins. At the end of the vending time, the
load de-energizes and the vending time is reset. Closing
the initiate switch during vend timing will have no affect
on vend time delay.

Accumulating Vending Timer (“A” Version):

Input voltage must be applied prior to & during operation.
When the total number of S1 initiate switch closures
equals the number to start set on the lower 3 DIP switches,
the load energizes and the vending time starts. For every
initiate switch closure, the HRV unit adds one time per
coin period, as set on the upper 7 DIP switches, to the
total vending time.

Operation Note: If S1 is closed when input voltage is
applied, the output remains de-energized and the S1
counter remains at zero closures. At least one “vend
time” and one “closures to start” DIP switch must be in
the “ON” position for proper operation.

Reset: Removing input voltage resets the vend time delay,
the S1 closure counter, and de-energizes the output relay.

For more information see:

Appendix A, pages 156-164 for function descriptions
and diagrams.

Appendix B, page 165, Figure 2 for dimensional drawing.

HRYV Series

Features

e Accumulates 1 - 256 coins

* Switch selectable 1 - 7 coins to start

* Vend time from 1s - 31.75m

¢ Coin switch can be connected to a counter
e Up to 30A, 1 Hp at 125VAC, NO contacts
* Encapsulated circuitry

Approvals: Ce - \\ @

Auxiliary Products:

Female quick connect:

P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
Mounting bracket: P/N: P1023-6
Quick connect to screw adaptor:
P/N: P1015-18

DIN rail: P/N: C103PM (Al)
DIN rail adaptor: P/N: P1023-20

Available Models:

HRV11SC HRV41SC
HRV24AC HRV41SE
HRV31AC HRV42SE
HRV31SC HRV43AE
HRV41AE HRV43AN

If desired part number is not listed, please call
us to see if it is technically possible to build.

Switch Adjustment
Combine upper seven
switches in “ON” E : 8;
position for vend time L |m04
in minutes. CI0 (m0.38

o (m1.6
Combine lower three % : gi
switches in “ON” 1m| IO
position for number of 2 M| O]
closures to start. 4m| I

ON =

Order Table:
HRV X X X X
Input Voltage |Vend Time Mode of Operation Output Form & Rating
1-12VDC 1-1-127s S - Coin totalizer C-30ASPDT - NO (Isolated)
2-24VAC 2-5-635s vending timer E - 30A SPDT - NO (Isolated)
3-24VDC 3-0.1-12.7m A - Accumulating N - 30A SPDT - NO (Non-Isolated)
4 - 120VAC 4-0.25-31.75m vending timer
6 - 230VAC

Specifications

Count Functions/Switch Type................ Mechanical (counts on switch closure) Ratings: SPDT-NO SPDT-NC
Minimum Switch Closure Time. .............. >20ms General Purpose 125/240VAC 30A 15A
Min. Switch Open (between closures) Time . ...>20ms Resistive 125/240VAC 30A 15A
CountRange tostart........................ 1-7 counts 28VDC 20A 10A
Maximum Counts (“A” Version).............. 250 Motor Load 125VAC 1 hp* 1/4 hp**
Time Delay/Range ***....................... Adjustable 1s - 31.75m in 4 ranges 240VAC 2 hp** 1 hp**
Adjustment. ......... ... oL 7 of a 10 position DIP switch Life. ... Mechanical - 1 x 10°
Setting Accuracy 0% to +2% or 50ms, whichever is greater Electrical - 1 x 10°, *3 x 10¢, ** 6,000
Repeat Accuracy ........................ +0.1% or 20ms, whichever is greater Protection
ResetTime.............................. <150ms Surge ... IEEE C62.41-1991 Level A
Time Delay vs Temp. & Voltage............... <+2% Circuitry ... Encapsulated
Input Dielectric Breakdown ............. > 1500V RMS input to output on isolated units
Voltage. .......oooviiiii i 12 or 24VDC; 24, 120, or 230VAC Insulation Resistance. ............. >100 MQ
Tolerance 12VDC & 24VDC/AC -15% - 20% Mechanical

120& 230 VAC ..o e -20% -10% Mounting ....................... Surface mount with one #10 (M5 x 0.8) screw
AC Line Frequency / DCRipple.............. 50/60 Hz / <£10% Dimensions. ..................... 3x2x1.5in (76.7 x 51.3 x 38.1 mm)
Power Consumption........................ AC<4VA; DC <2W Termination. ..................... 0.25 in. (6.35 mm) male quick connect terminals
Output Environmental
Type . oo Electromechanical relay Operating/Storage Temperature. . . .-40° to 70°C / -40° to 85°C
Form. ... ... ... . . . Isolated, SPDT or non-isolated, SPDT Humidity. ....................... 95% relative, non-condensing

Weight..........................=390z (111 g)

***For CE approved applications, voltage must be removed when a switch position is changed.
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Flashers

FSU1000 / FS100 Series

50,
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The FSU1000 incorporates an onboard adjustable
flash rate of 10 to 100 FPM and a universal input
voltage in one device. Its circuitry is encapsulated
and is capable of controlling loads of up to 20A.
The versatility of the FSU1000 makes it ideal
for applications where various flash rates and
operating voltages are required.

Operation

When input voltage is applied to terminal 2 and the load
(lamp), the load energizes steadily. When input voltage
is applied to terminal 3, the output flashes.

Optional Low Current Switch (S1)

This low current switch could be a limit switch or contact.
While open, the operator sees the load (lamp) ON and
operating. When the limit switch closes, the load (lamp)
flashes to attract attention.

For more information see:

Features:

* All solid state - no moving parts or contacts
* Onboard adjustable flash rate

* Loads up to 20A

* High inrush up to 200A

* Universal voltage 24 to 240VAC

Approvals: CE AW

Auxiliary Products:

* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)

* Quick connect to screw adaptor:
P/N: P1015-18

Order Table: Appendix A, page 164 for Flasher (NC) function. .
Rating Inrush Rating Part Number Appendix B, page 165, Figure 4 for dimensional drawing. Available Models:
1A 10A FSU1000 Appendix C, page 168, Figure 1 for connection diagram. FSU1000
6A 60A FSU1003 FSU1003
10A 100A FSU1004 FSU1004
20A 200A FSU1005
Specifications
Technical Data Mechanical
Operation ON/OFF recycling solid-state flasher (continuous duty) Mounting*....................... Surface mount with one #10 (M5 x 0.8) screw
Flash Rate Adjustable 10 - 100 FPM Dimensions. ..................... 2x2x1.21in. (50.8 x 50.8 x 30.7 mm)
ON/OFFRatio................... =50% Termination. ..................... 0.25 in. (6.35 mm) male quick connect terminals
Input Protection
Range/Frequency ................ 24 to 240VAC/50/60Hz Circuitry .......... ... ... Encapsulated
Output Environmental
Load Type............ooooviui.n. Inductive, resistive, or incandescent Operating / Storage Temperature. .. -20° to 60°C (240VAC +50°C) / -40° to 85°C

Maximum Load Rating. . .

1, 6, 10, or 20A steady state
10 times steady state current

Weight

1A units: =24 oz (68 g)
> 6A units: =3.9 oz (111 g)

*Units rated > 6A must be bolted to a metal surface using the included heat sink compound.
The maximum mounting surface temperature is 90°C.

The FS100 Series (low amp) may be used to control
inductive, incandescent or resistive loads. This
series offers a 1A (fullwave) or a 2A (halfwave)
steady state, 10A inrush solid-state output and
may be ordered with an input voltage of 24 or
120VAC. The FS100 Series offers a factory fixed
flash rate of 75 FPM or may be ordered with a fixed,
custom flash rate ranging from 45 to 150 FPM.
Ideal for OEM applications where cost is a factor.

Operation

Upon application of input voltage, the T2 OFF time
begins. At the end of the OFF time, the T1 ON time begins
and the load energizes. At the end of T1, T2 begins and
the load de-energizes. This cycle repeats until input
voltage is removed.

Reset: Removing input voltage resets the output and the
sequence to T2.

For more information see:

Appendix A, page 164 for Flasher (OFF First) function.
Appendix B, page 165, Figure 12 for dimensional drawing.

Order Table: Appendix C, page 168, Figure 2 for connection diagram.
Input Output Rating Output Type Load Type*  Part Number
120VAC 1A AC, Fullwave A FS126 *Load Type:
120VAC 1A AC, Fullwave B FS126RC
120VAC 2A AC, Halfwave A FS127
24VAC 1A AC, Fullwave A FS146
24VAC 1A AC, Fullwave B FS146RC
24VAC 2A AC, Halfwave A FS147

Features:

¢ Fixed flash rate 75 FPM

¢ Custom flash rate 45 - 150 FPM

* 1 or 2A output

e 24 or 120VAC

* Small size: 1.5 x 0.94 in. (38 x 23.9 mm)

Approvals: CE -\ C

Available Models:

FS126 FS126RC-90
FS126-45 FS127
FS126-60 FS146
FS126RC FS146RC

A-Incandescent & Resistive
B-Incandescent, Resistive & Inductive

Add the suffix “-##” to any part number to
indicate the custom flash rate.

Specifications

Technical Data

Operation
Flash Rate

Custom Flash Rates Available . . .
ON/OFFRatio................

Input
Voltage. . .

AC Line Frequency

Output
Output. ..

Maximum Load Rating. . .....

OFF/ON solid-state flasher (continuous duty)

Factory fixed at 75 FPM £20%
From 45 - 150 FPM +20%

=50%

24, 120VAC, £15%
50/ 60Hz

Fullwave AC or Halfwave rectified AC

Mechanical
Mounting
Connection/ Wires

Dimensions.................

Protection
Circuitry
Environmental

Fullwave: 1A steady state
Halfwave: 2A steady state
10A

Removable moun&mg bracket, use one #8 (M4 x 0.7) screw
. 18 AWG (0.82mm*~) wires 6 in. (15.2cm)
1.5x0.94 in. (38.1 x 23.9 mm)

Encapsulated

Load Type . Incandescent, resistive, or inductive Operating / Storage Temperature -20° to 60°C / -40° to 85°C
(Choose RC suffix for inductive loads) Humidity..................... 95% relative, non-condensing
Weight . ...................... sl.loz(SlE)
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Flashers

SOLID STATE
POWER FLASHER
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Order Table:

Input Voltage  Rating Part Number
24VAC 3A FS143
120VAC 3A FS152
230VAC 3A FS162

Add the suffix “-##” to any part number to
indicate the custom flash rate.

Technical Data Maximum Load Rating........
Operation. ......................... OFF/ON solid-state flasher (continuous duty) Inrush.......................
FlashRate ......................... Fixed at 90 FPM £10% Mechanical

Custom Flash Rates . ................ 10 - 300 FPM +10% Mounting. ...................
ON/OFFRatio ........cooovvuuvannn. =50% Dimensions . .

Input Termination..................
Voltage/Frequency ................. 24,120, or 230VAC +15%/50/60 Hz Protection

Output Circuitry. ....................
LoadType ..............c.ooina.. Inductive, resistive, or incandescent Environmental
Output...................... Fullwave AC, solid state, SPST Operating / Storage Temperature

The FS100 Series (medium amp) may be used to
control inductive, incandescent, or resistive loads.
Input voltages of 24, 120, or 230VAC are available.
Factory fixed flash rate of 90 FPM or may be
ordered with a fixed, custom flash rate ranging
from 10 to 300 FPM. Encapsulation provides
protection against shock, vibration, and humidity.
This group of solid-state flashers has proven
reliability with years of use throughout the world.

Operation

Upon application of input voltage, the T2 OFF time
begins. At the end of the OFF time, the T1 ON time begins
and the load energizes. At the end of T1, T2 begins and
the load de-energizes. This cycle repeats until input
voltage is removed.

Reset: Removing input voltage resets the output and the
sequence to T2.

For more information see:

Appendix A, page 164 for Flasher (OFF First) function.
Appendix B, page, 165, Figure 1 for dimensional drawing.
Appendix C, pagel68, Figure 3 for connection diagram.

Weight ......................

FS100 / FS200 Series

Features:

* Fixed at 90 FPM

* Custom flash rate 10 - 300 FPM

* Switches inrush currents up to 30A
* 24,120, or 230VAC input voltages
* Totally solid state & encapsulated

Approvals: CE -\ @
Auxiliary Products:

* Female quick connect:
P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
P/N:P1015-18
* Mounting bracket: P/N: P1023-6
* DIN rail: P/N: C103PM (Al)
* DIN rail adaptor: P/N: P1023-20

Available Models:

FS143 FS152-60
FS152 FS162
FS152-30 FS162-30
FS152-50

If desired part number is not listed, please call
us to see if it is technically possible to build.

Specifications

...... 3A steady state
...... 10 times steady state current

...... Surface mount with one #10 (M5 x 0.8) screw

.. 2x2x1.21in. (50.8 x 50.8 x 30.7 mm)

...... 0.25 in. (6 .35 mm) male quick connect terminals
...... Encapsulated

..... -20° to 60°C / -40° to 85°C
......=220z(62g)

The FS200 Series may be used to control inductive,
incandescent, or resistive loads. Input voltages of
12, 24, 36, 48, or 110VDC are available. Factory
fixed flash rate of 90 FPM or may be ordered with a
fixed custom flash rate ranging from 10 to 180 FPM.
Encapsulation provides protection against shock,
vibration, and humidity. Uniform performance,
high inrush current capability, and low RFI, make
this series ideal for general industrial applications.

Operation

Upon application of input voltage, the T2 OFF time begins.
At the end of the OFF time, the T1 ON time begins and
the load energizes. At the end of T1, T2 begins and the
load de-energizes. This cycle repeats until input voltage
is removed.

Reset: Removing input voltage resets the output and the
sequence to T2.

For more information see:
Appendix A, page 164 for Flasher (OFF First) function.
Appendix B, page, 165, Figure 1 for dimensional drawing.

Features:

* Fixed at 90 FPM

* Custom flash rate 10 - 180 FPM

* 3A, SPST output contact

* 12 to 110VDC input voltages in 5 ranges
* Totally solid state & encapsulated

* 0.25 in. (6.35 mm) male quick connects

Auxiliary Products:

* Female quick connect:
P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
P/N: P1015-18
* Mounting bracket: P/N: P1023-6
* DIN rail: P/N: C103PM (Al)
* DIN rail adaptor: P/N: P1023-20

Available Models:
FS224

If desired part number is not listed, please call
us to see if it is technically possible to build.

.......... 10 times steady state current
.......... Surface mount with one #10 (M5 x 0.8) screw
.......... 2x2x1.21 in. (50.8 x 50.8 x 30.7 mm)

.......... 0.25 in. (6.35 mm) male quick connect terminals

.......... Encapsulated

....... -20° to 60°C / -40° to 85°C

Order Table: Appendix C, page 168, Figure 4 for connection diagram.

Input Voltage Rating Part Number

12VDC £20% 3A FS219

24VDC £20% 3A FS224

36VDC +20% 1A FS236

48VDC £15% 0.75A FS248

110VDC +15% 0.25A FS290
Technical Data Inrush.....................
Operation. . .........ooovvieiinaen... OFF/ON solid-state flasher (continuous duty) ~ Mechanical
FlashRate .............. ... ... Fixed at 90 FPM £10% Mounting. .................
Custom FlashRate.................... 10 - 180 FPM Dimensions ................
ON/OFFRatio .......ccovvunneean... =50% Termination. ...............
Input Protection
Voltage..............coooiiiii. 12, 24, 36, 48, or 110VDC Circuitry. ..................
Output Environmental
Load Type ..., Inductive, resistive, or incandescent Operating / Storage Temperature
Maximum Load Rating................ 0.25 - 3A steady state Weight ....................

OFF State Leakage Current
12&24VDC.......... <250 pA

ceiei...=220z(628)
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Flashers

FS300 / FS400 Series

SOLID STATE FLASHER

MADE IN USA

The FS300 Series of solid-state flashers were
specifically designed to operate lamp loads. Their
two-terminal series connection feature makes
installation easy. The high immunity to line
noise and transients makes the FS300 Series ideal
for moving vehicle applications. All solid-state
construction means reliability and long life. The
FS300 Series offers a factory fixed flash rate of 75
FPM or may be ordered with a fixed, custom flash
rate ranging from 60 to 150 FPM.

Operation

Upon application of input voltage, the T2 OFF time
begins. At the end of the OFF time, the T1 ON time begins
and the load energizes. At the end of T1, T2 begins and
the load de-energizes. This cycle repeats until input
voltage is removed.

Reset: Removing input voltage resets the output and the
sequence to T2.

Features:

¢ All solid state - no moving parts or contacts

* High surge capability - designed to operate
incandescent lamp loads

* High noise & transient protection

* Two-terminal series connection

* Encapsulated - protects against shock,
vibration, & humidity

Auxiliary Products:

* Female quick connect:
P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
P/N: P1015-18
* Mounting bracket: P/N: P1023-6
* DIN rail: P/N: C103PM (Al)

Order Table: * DIN rail adaptor: P/N: P1023-20
Maximum For more information see:
Input Current Load Part Number  Appendix A, page 164 for Flasher (OFF First) function. Available Models:
12VDC £20% 2.5A FS312 Appendix B, page 165, Figure 1 for dimensional drawing.
24VDC £20% 15A FS324 Appendix C, page 168, Figure 5 for connection diagram. FS312
36VDC £20% 1A FS336 FS324
48VDC £15% 0.75A FS348 FS336
72VDC +15% 0.5A FS372 FS390
110VDC #15% 0.25A FS390
Technical Data Mechanical
Operation. .................... OFF/ON recycling solid-state flasher (continuous duty) Mounting. .................... ... Surface mount with one #10 (M5 x 0.8) screw
FlashRate ................ .. Fixed at 75 FPM +10% Dimensions...................... 2x2x1.21in. (50.8 x 50.8 x 30.7 mm)
Custom Flash Rates . 60 -150 FPM Termination...................... 0.25 in. (6.35 mm) male quick connect terminals
ON/OFFRatio ................ =50% Protection
Input Circuitry. ... Encapsulated
Voltage..................oo.. 12,24, 36, 48,72, & 110VDC Environmental
Output Operating/Storage Temperature. . . .-20° to 60°C / -40° to 85°C
Load Type .................... Incandescent or resistive Humidity........................ 95% relative, non-condensing
Maximum Load Rating .. 0.25 - 2.5A steady state Weight ..........................=220z(62g)
Inrush........................ 10 times steady state current
The FS400 Series is a low leakage AC flasher Features:

designed to control LED, or resistive loads. This
series offers a solid-state output and may be
ordered with an input voltage of 24V to 240VAC, in
two ranges. It offers a factory fixed flash rate of 75
FPM or may be ordered with a fixed, custom flash
rate ranging from 45 to 150 FPM. The FS400 is the
perfect solution for LED lamp flashing.

Operation

Upon application of input voltage, the output energizes
and the ON time begins. At the end of the ON time, the
output de-energizes and the OFF time begins. At the end
of the OFF time, the output energizes and the cycle repeats
as long as input voltage is applied.

Reset: Removing input voltage resets the output and the
flash sequence.

For more information see:
Appendix A, page 164 for Flasher (ON First) function.
Appendix B, page 165, Figure 12 for dimensional drawing.

* Low leakage for LED lamps

* Fixed flash rate at 75 FPM

e Custom flash rate 45 - 150 FPM

* 0.5 or 1A, solid-state output

* 24V to 240VAC in 2 ranges

e Small size: 1.5 x 0.94 in. (38 x 23.9 mm)

Approvals: CE an @

Available Models:
FS491

Order Table: Appendix C, page 168, Figure 6 for connection diagram.
Input Voltage Output Rating Part Number
120 to 240VAC 0.5A FS491
24VAC 1A FS421
Technical Data Max. Load Leakage Current............ 250pA
Operation. .................. ON/OFF solid-state flasher (continuous duty) Voltage Drop......................... 2V typical
FlashRate .................. Fixed at 75 FPM £20% Mechanical
Custom Flash Rates 45 -150 FPM +20% Mounting. ...................... Surface mount with one #8 (M4 x 0.7) screw
ON/OFFRatio .............coooovun.. =50% Dimensions..................... 1.5x0.94 in. (38.1 x 23.9 mm)
Input Protection
Voltage.................oo 24, or 120 - 240VAC Surge ... IEEE C62.41 - 1991 Level A
Tolerance .................. ... +15% Circuitry. ... o Encapsulated
AC Line Frequency ................... 50/60Hz Environmental
Output Operating/Storage Temperature. . ... ... -20° to 60°C / -40° to 85°C
Load Type ...l LED or resistive Humidity............................ 95% relative, non-condensing
Output................ooiii. Bridge Rectifier & FET Weight ..............................=110z(31g)
Maximum Load Rating
120VAC to 240VAC.. .. ..... 0.5A steady state; 5A inrush
24VAC. ... 1A steady state; 10A inrush
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Flashers

FS500 / AF Series

The FS500 Series flash rate is adjustable from 10 to
100 FPM. A locknut is provided to hold selected
flash rate. The long-life electronic circuit combined
with a quality electromechanical relay provides
flexibility and reliability in most applications.

Operation

Upon application of input voltage, the output relay is
energized and the ON time begins. At the end of the ON
time, the output relay de-energizes and the OFF time
begins. At the end of the OFF time, the output is energized
and the cycle repeats as long as input voltage is applied.
Reset: Removing input voltage resets the output and
the sequence.

For more information see:
Appendix A, page 164 for Flasher (ON First-DPDT)

Features:

e Solid-state circuitry - relay output
¢ Industrial standard octal plug-in
 Adjustable flash rate 10 - 100 FPM
* 10A, DPDT output contacts

Approvals: CE @ (some models)
Auxiliary Products:

¢ Panel mount kit: P/N: BZ1

* Octal 8-pin socket: P/N: NDS-8

* Hold-down clips (sold in pairs):
P/N: PSC8 (NDS-8)

* DIN rail: P/N: C103PM (Al)

Order Table: function. Available Models:
I b Appendix B, page 165, Figure 9 for dimensional drawing. FS512
Input Voltage Part Number Appendix C, page 168, Figure 8 for connection diagram. FS524
12VDC FS512 FS590
24VAC/DC FS524 i . )
120VAC/DC FS590 If desired part number is not listed, please call us
230VAC FS599 to see if it is technically possible to build.
Specifications
Technical Data Form................o. ool DPDT
Operation ........................... ON/OFF recycling flasher with adjustable flash rate Rating............................... 10A resistive @ 120/240VAC & 28VDC;
FlashRate ........................... Adjustable from 10 - 100 operations per minute 1/3 hp @120/ 240VAC
(guaranteed range) Mechanical
ON/OFFRatio ......oovvvuniiinennnn =50% Mounting. ... Plug-in socket
Input Dimensions..................... ..3.62x2.39x1.78 in. (91.6 x 60.7 x 45.2 mm)
Input Voltage. . ....................... 12VDC, 24VAC/DC, 120VAC/DC, 230VAC Termination.......................... Octal 8-pin plug-in
Tolerance 12VDC & 24VDC/AC ... .-15% - 20% Protection

120 - 230VAC/DC ...

.-20% - 10%

Isolation Voltage. . ... ...

.............. >1500V RMS input to output

AC Line Frequency ................... 50/60Hz Polarity. ............ .. .. oo DC units are reverse polarity protected
Output Environmental
Load Type .........ooooiiiiiiiiiian. Electromechanical relay Operating / Storage Temperature. . .. ... -20° to 60°C / -30° to 85°C
Weight ..............................=580z(164 g)
The AF Series offers a high inrush capacity of up Features:

to 200A. These devices exceed mechanical type
relays in both performance and lifespan. The AF
Series is constructed with no moving parts to arc,
wear, and eventually fail; 100 million operations
are typical. Circuitry is encapsulated to provide
protection against vibration and moisture, making
the AF Series ideal for outdoor applications.

Operation
Upon application of input voltage T1 begins, Load 1 is
ON and Load 2 is OFF. At the end of T1, T2 begins and

Load 2isnow ON and Load 1is OFF. At the end of T2, T1
repeats and this sequence continues until input voltage
is removed. The duration of T1 and T2 is approximately
equal.

Reset: Removing input voltage resets the flasher.

For more information see:
Appendix A, page 164 for Flasher (Alternating) function.

. Appendix B, page 166, Figure 13 for dimensional drawing.
Order Table: Appendix C, page 168, Figure 7 for connection diagram.
AF X X X
Input Voltage | Output Rating | Flash Rate (flashes per min.)
1-24VAC 1-6A 1-10
2-120VAC 2-10A 2-30
3 - 230VAC 3-20A 3-60
4-90
5-120
6 - 140

Blank - Custom Flash Rate

e Alternately flashes two high current loads
* High surge capacity - up to 200A
* Small size - 2 x 2 x 1.30 in.
(50.8 x 50.8 x 33 mm)
* Totally solid state & encapsulated

Auxiliary Products:

* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)

* Quick connect to screw adaptor:
P/N: P1015-18

Available Models:
AF213
AF223
AF232
AF233

If desired part number is not listed, please call us
to see if it is technically possible to build.

Specifications

Technical Data Inrush..............
Operation Alternating solid-state flasher rated (continuous duty) Mechanical
Flash Rate Factory fixed at 10, 30, 60, 90, 120, or 140 flashes Mounting *

per min. £10%. Dimensions
Custom Flash Rate .............. 10 - 140 FPM Protection
Ratio .......................... =50% Circuitry. ...........
Input Environmental
Input Voltage/Frequency ......... 24,120, or 230VAC +15% / 50/60Hz
Output Humidity...........
Load Type ...................... Incandescent or resistive Weight .............
Maximum Load Rating........... 6,10, & 20A steady state

............ 10 times steady state current

Surface mount with one #10 (M5 x 0.8) screw
2x2x1.30in. (50.8 x 50.8 x 33 mm)

............ Encapsulated

Operating/Storage Temperature. . .-20° to 60°C / -40° to 85°C
............ 95% relative, non-condensing
ceiiei...=2902(82g)

*Must be bolted to metal surface using the included heat sink compound. The maximum

mounting surface temperature is 90°C.
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Specifications

Flasher (Chaser)

Order Table:
SC3 (3 outputs) X X
SC4 (4 outputs) |Input Voltage
24 - 24VAC
120 - 120VAC
230 - 230VAC

The SC3/SC4 Series are solid-state 3 or 4 channel,
chasers designed for sequential three or four
circuit flashing of incandescent lamp loads. Unlike
electromechanical chasers, there are no contacts to
arc, wear, and eventually fail. Fixed or adjustable
rates of 30 to 300 operations per minute.

Operation

Sequential 3 or 4 circuit flashing of incandescent loads
with equal time delays for each load. Upon application
of input voltage, Load 1 is energized. At the end of the
time delay, Load 1 de-energizes and Load 2 energizes. At
the end of the time delay, Load 2 de-energizes and Load
3 energizes. This cycle continues until input voltage is
removed.

Reset: Removing input voltage resets the unit and cycle.

For more information see:

Appendix A, page 164 for Flasher (Chasing) function.
Appendix B, page 166, Figure 14 for dimensional drawing.
Appendix C, page 168, Figure 9 for connection diagram.

Rate
A - Adjustable (30 - 300)
F - Fixed*

*If Fixed is selected, insert
(30 - 300) operations per minute.

SC3/5SC4 Series

Features:

* Sequential 3 or 4 circuit flashing of
incandescent loads

¢ Fixed or adjustable at 30 - 300FPM

* 1A steady state output

* 24,120, or 230VAC input voltage

* Totally solid state - encapsulated

Approvals: CE K-\

Auxiliary Products:

* Quick connect to screw adaptor:
P/N: P1015-18

* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)

Available Models:
SC3120F30

If desired part number is not listed, please call us
to see if it is technically possible to build.

Technical Data Protection
Operation .................oou.a Sequential 3 or 4 circuit flashing of incandescent Circuitry ................... Encapsulated
lamp loads. Fixed or adjustable rates. Dielectric Breakdown ............... > 2000V RMS terminals to mounting surface
Rate ...........coooiiiiiiint Adjustable: 30 - 300 operations per minute Insulation Resistance. ............... 2100 MQ
Fixed: 30 - 300 operations per minute (£10%) Environmental
Input Operating / Storage Temperature. . . .. -20° to 60°C / -40° to 85°C
Voltage............................ 24,120, or 230VAC +15% Humidity. ...................... .. 95% relative, non-condensing
AC Line Frequency ................. 50/60 Hz Weight............................=540z(153 g)
Output
Type ..o Solid state
Rating ............................ 1A steady state per output
Mechanical
Mounting ......................... Surface mount with two #6 (M3.5 x 0.6) screws
Termination. ....................... 0.25 in. (6.35 mm) male quick connect terminals
Dimensions........................ 3.5x2.5x1.22in. (88.9 x 63.5 x 31 mm)
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Voltage Monitors

The WVM Series provides protection against
premature equipment (motor) failure caused by
voltage faults on the 3-phase line. The WVM'’s
microcontroller design provides reliable protection
even if regenerated voltages are present. It
combines dependable fault sensing with a 10
fault memory and a 6 LED status display. Part
instrument, part control, the WVM protects your
equipment when you're not there and displays
what happened when you return. The WVM
is fully adjustable and includes time delays to
prevent nuisance tripping and improve system
operation. Time delays include a 0.25 to 30s
adjustable trip delay, an adjustable 0.25 to 64m
(in 3 ranges) restart delay, plus a unique 3 to 15s
true random start delay. The random start delay
prevents voltage sags caused by simultaneous
restarting of numerous motor loads after a power
outage.

For more information see:
Appendix B, page 166, Figure 15 for dimensional drawing.
Appendix C, page, 168, Figure 10 for connection diagram.

Operation

The output relay is energized when all conditions are acceptable and the WVM is reset. A restart and/or random start

delay may occur before the output relay is energized.

Field Adjustment: Select the line voltage listed on the motor’s name plate. This automatically sets the over and undervoltage

trip points. No further adjustment should be required to achieve maximum equipment protection.

Read Memory: Fault(s) stored in the memory are indicated when the yellow LED is flashing, up to 10 faults are noted.
Memory Reset: To clear the memory of all faults stored, rotate selector to Clear Memory for 5 seconds. The yellow
LED will turn off.
Memory Overload: Only the 10 most recent faults are retained.

Random Start Delay: A new 3 to 15s random start delay is selected by the microcontroller when a fault is corrected and

WVM Series

Features:

* Protects against phase loss & reversal; over,
under & unbalanced voltages; & short
cycling

¢ 10 fault memory & status displayed on 6
LED readout

 Switch selectable automatic restart, delayed
automatic restart, & manual reset

¢ Isolated, 10A, SPDT output contacts

¢ ASME A17.1 Rule 210.6

* NEMA MG1 14:30, 14:35

¢ IEEE C62.41-1991 Level B

Approvals: (E @ @

Auxiliary Products:

* 3-phase fuse block/disconnect:
P/N: FH3P

e 2 Amp fuse: P/N: P0600-11

* DIN rail: P/N: C103PM (Al)

Available Models:

WVMOTIAL WVMOTIAL
WVM611AH WVMI11AL-60
WVMS611AL WVMOT1RL
WVMS11AH WVMOIT1RN-60
WVMO9TIAH

If desired part number is not listed, please call us
to see if it is technically possible to build.

when the operating voltage (L1, L2, L3) is applied to the WVM. A random start delay does not occur when the reset is manual.

Automatic Restart: Upon fault correction, the output will re-energize after a random start delay.

Automatic Restart Upon Fault Trip: When a fault is sensed for the full trip delay, the output de- energizes and a restart delay is initiated. This delay locks out the output for the delay
period. Should the fault be corrected by the end of the restart delay, the output will re-energize after a random start delay. A restart delay will also occur when operating voltage (L1,

L2, L3) is applied to the WVM.

Manual Reset: After a fault condition is corrected, the WVM can be manually reset. There are two methods; a customer supplied remote switch, or the onboard selector switch.
Manual Reset (Onboard): Rotate selector switch from the Manual Reset position to Auto Restart w/ Delay then back again to Manual Reset within 3 seconds. The output will

immediately energize.

Remote Reset: Reset (Restart) is accomplished by a momentary contact closure across terminals 1 & 2. The output will immediately energize. Remote switch requirements are 210mA
@ 20VDC and the reset terminals are not isolated from line voltage. A resistance of <20KQ across terminals 1 & 2 will cause immediate automatic restart.

Automatic Restart Upon Fault Correction: (P/N includes an R)

When a fault is sensed for the full trip delay, the output relay de-energizes. Upon correction of the fault, a restart delay begins. At the end of this delay, the output will re-energize after
arandom start delay. If a fault occurs during restart timing, the restart time delay will be reset to zero, and the output will not energize until the restart delay is completed.

Order Table:
WVM X X X X
3-Phase Line Voltage |Unbalance |Trip Delay |Reset Method
6 - 200-240VAC 1-2-10% 1-0.25-30s A - Switch Selectable:

8 - 355-425VAC
9 - 400-480VAC
0 - 500-600VAC

—R - Swith Selectable:
Automatic restart upon
fault correction

Line Voltage Fault Memory

Type................. 3-phase delta or wye with no connection to neutral ~ Type ...

Operating Voltage Model Adj. Line Voltage Range Capacity ...
240 200-240VAC Status Indicators. . ...................
380 355-425VAC
480 400-480VAC Output
600 500-600VAC

AC Line Frequency ..................... 50/60 Hz

Overvoltage, Undervoltage, & Voltage Unbalance

Overvoltage Trip Point . ................. 109-113% of adjusted voltage

Reset Voltage . ....................... -2% of trip point Protection
Undervoltage Trip Point................. 88-92% of adjusted voltage SUIge ..o

Reset Voltage ........................ +2% of trip point Isolation Voltage. ....................
Voltage Unbalance...................... Adjustable from 2-10%* Mechanical
TripDelay ............................. Adjustable from 0.25-30s +#15% Mounting ................ ... ...
Phase Loss. . ... >15% unbalance Dimensions. . .
Response Time . ........................ <200 ms Termination. ........................
Random Start Delay Range .............. 3-15s
Reset (Restart) Delay Environmental
LowRange ...............ooo 0.25-64s £15% Operating / Storage Temperature. . . ...
Normal Range 6-300s £15% Weight . ...l

HighRange............................ 0.25-64m +15%

Automatic restart upon fault trip

Restart Delay
L-0.25-64s
N - 6-300s
H -0.25-64m
-60 Option: Add the suffix -60 to any automatic restart
part number to remove the random start delay feature.

Specifications

... Nonvolatile RAM

... Stores last 10 faults

... 6 LEDs provide existing status & memory readout
Note: 50% of operating line voltage must be applied to L1 & L2 for operation of status indicators

Electromechanical relay

Isolated, SPDT

10A resistive @ 250VAC; 6A inductive (0.4 PF) @ 250VAC
Mechanical - 1 x 107

... IEEE 62.41-1991 Level B
... 22500V RMS input to output

... Surface with2 or 4 #8 (M4 x 0.7) screws

6.9x4.4x24in. (175.3 x 111.8 x 61.0 mm)

... Screw terminals with captive wire clamps for up to

#12 AWG (3.2 mm?) wire

... -40° to 65°C / -40° to 85°C
... =250z (709 g)

* Unbalance reset is 90% of the unbalance setting (i.e. VUB at 5% reset is 4.5%)

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com



Voltafgfe Monitors DLMU Series
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Operation

The DLMU Series is a universal voltage, 3-phase
voltage monitor. It continuously measures
the voltage of each of the three phases with
microcontroller accuracy and compares the value
to preset trip points. It separately senses phase
reversal and loss; over, under and unbalanced
voltages; and over or under frequency. Protection
is assured during periods of large average voltage
fluctuations or when regenerated voltages are
present. The unit trips within 200ms when phase
loss is detected. Adjustable time delays are
included to prevent nuisance tripping and short
cycling of sensitive equipment. The isolated,
10A, SPDT and 2A alarm output relay contacts
trip when a phase voltage exceeds the trip limits
for the trip delay. Nominal line voltage, voltage
unbalance, and time delays are knob adjustable.
The phase loss setpoint and the acceptable
frequency range are fixed. Both delta and wye
systems can be monitored; no connection to
neutral is required.

For more information see:
Appendix B, page 166, Figure 16 for dimensional drawing.
Appendix C, page 168, Figure 11 for connection diagram.

Upon application of line voltage, the output is de-energized and the restart delay begins. If all the 3-phase voltages are
within the acceptable range, the output energizes at the end of the restart delay. The microcontroller circuitry automatically
senses the voltage range, and selects the correct operating frequency (50 or 60Hz). The over and undervoltage trip points
are setautomatically. When the measured value of any phase voltage exceeds the acceptable range limits (lower or upper)
the trip delay begins. At the end of the trip delay the output relay de-energizes. If the phase voltage returns to an acceptable
value before the trip delay expires, the trip delay is reset and the output remains energized. Under, over, and unbalanced
voltages plus over or under frequency must be sensed for the complete trip delay before the unit trips. The unit trips in
200ms when phase loss or reversal are sensed. The unit will not energize if a fault is sensed as the line voltage is applied.
Reset: Reset is automatic upon correction of the voltage or frequency fault or phase sequence.

Restart Delay Options:

Features:

* Protects against phase & reversal; over,
under & unbalanced voltages; & over &
under frequency

* 35mm DIN rail or surface mounting

¢ Isolated, 10A, relay contacts

* Isolated, 2A, NO or NC, SPST relay contact

e LED indicates relay, faults, & time delays

* Universal line voltage 240 to 480VAC

* 600VAC version available

* 3-wire connection for delta or wye systems

* ASME A17.1 rule 210.6

* NEMA MG1 14:30, 14:35

 IEEE C62.41-1991 Level B

Approvals: (E B@“s

LISTED

Auxiliary Products:

* 3-phase fuse block/disconnect:
P/N: FH3P

* 2 Amp fuse: P/N: P0600-11

« DIN rail: P/N: C103PM (Al)

Available Models:
DLMHBRAAA
DLMUBNAAN
DLMUBRAAA

If desired part number is not listed, please call us
to see if it is technically possible to build.

L= Lockout or minimum OFF time. The restart delay begins when the output trips. The unit cannot be re-energized until the restart delay is complete. This provides a minimum off
time or lockout time to allow equipment sensitive to short cycling, time to reset. If the fault is corrected after the restart delay is complete the output energizes immediately. The restart
delay also occurs when line voltage is applied/reapplied.
R= Restart Delay on fault correction. The restart delay begins when line voltage is reapplied or when a voltage fault is corrected. This option is normally selected when staggered
restarting of multiple motors on a power system is required.

N= No Restart Delay. 0.6 second initialization delay on application of line voltage applies.

Restart Notes:

All restart options remain reset when the following conditions are detected:
1.) Phase loss (phase unbalance greater than 25%) 2.) Average line voltage less than 120VAC 3.) Phase reversal

The restart delay begins when the condition is corrected.

LED Operation

The LED flashes green during the restart delay, then glows green when the output energizes. It flashes red during the trip delay then glows red when the output de-energizes. It
flashes red/ green if phase reversal is sensed If a fault is sensed during the restart delay, the LED will glow red during that portion or the full restart delay.

Order Table:
DIM X X X X X X
Line Voltage Output Restart Function Voltage Unbalance Trip Delay Restart Delay
U -200-480VAC |—B-SPDT & NO L - Lockout, min off time A - Adjustable 2-10% A - Adjustable 1-30s A* - Adjustable 0.6-300s
H -500-600VAC —C-SPDT & NC R - Staggered restarting Fixed - Specify unbalance Fixed - Specify delay N - No Restart Delay

N - No Restart Delay

2-10% in 1% increments
using two digits [04]

Specifications

1-30s in 1s increments,
using two digits [20]

* Selection “A” is only available
for L or R Restart Functions

Line Voltage Restart Delay Range............ Adjustable from 0.6 - 300s; if no restart delay is
Type ... 3-phase delta or wye with no connection to neutral selected a 0.6s initialization delay applies
Operating Voltage Tolerance......... +15%
200-480VAC Range Voltage Adj.Range Line Frequency Line Voltage Max. Over/Under Frequency .......... +4%; Reset £3%; 50/60 Hz
240 200-240VAC 50/60Hz Phase Sequence . ................ A,B,C L1, L2, L3
380 340-420VAC 50Hz Response Time -Phase Reversal & Phase Loss. . . . <200 ms
480 400-480VAC 60Hz 550VAC Reset. . ..ouvvuiiiiiiii Automatic
600VAC 600 500-600VAC 50/60Hz 600VAC Output
AC Line Frequency ............ 50/60 Hz automatically detected Type ..o Isolated Electromechanical Relay
PhaseLoss.................... >25% unbalance Rating ......................... 10A resistive @ 240VAC; 8A resistive @ 277VAC;
Response Time. .............. <200ms NO-1/4 hp @ 120VAC; 1/3 hp @ 240VAC
Undervoltage & Voltage Unbalance Life............ooooiin Mechanical - 1 x 10 Electrical - 1 x 30
Type ... Voltage detection with delayed trip & automatic reset Protection
Overvoltage TripVoltage ... ... 109 - 113% of the adjusted line voltage Surge ... IEEE C62.41-1991 Level B
Reset Voltage . ...=-3% of the trip voltage Isolation Voltage. . ............... 22500V RMS input to output
Undervoltage Trip Voltage ... .. 88 -92% of the adjusted line voltage Mechanical
Reset Voltage . . . .= +3% of the trip voltage Mounting ................. ... .. Surface mount with 2 #8 (M4 x 0.7) screw or
Voltage Unbalance ............ Adjustable 2 - 10% or specify fixed unbalance of 2 - 10% snapon 35mm DIN Rail
in 1% increments Note: 0.25 in.(6.35 mm) spacing between units or other devices is required
Reset on balance . . .= -0.7% unbalance Dimensions. .................... 4.33x2.95x1.97 in. (110 x 75 x 50 mm)
Trip Delay ActiveOn.......... Over/undervoltage, voltage unbalance, over/under frequency Termination..................... Screw terminals with captive wire clamps for
Range............. Adjustable from 1 - 30s or specify fixed delay 1 - 30s in 1s up to #14 AWG (2.5 mm?) wire
increments Environmental
Tolerance.......... +15% Operating / Storage Temperature. . -40° to 60°C / -40° to 85°C

Humidity
Weight .......

95% relative, non-condensing
............ =8.60z (244 g)

For information, call 800-221-0487 [ Switches Unlimited [

111
Fax 718-672-6370 [0 www.switchesunlimited.com

tech@switchesunlimited.com [ sales@switchesunlimited.com



Voltage Monitors

HLMU Series

For more information see:

The HLMU Series is a universal voltage, encapsulated,
3-phase voltage monitor. It continuously measures the
voltage of each of the three phases with microcontroller
accuracy and compares the value to preset trip points.
It separately senses phase reversal and loss; over,
under and unbalanced voltages; and over or under
frequency. Protection is assured during periods
of large average voltage fluctuations, or when
regenerated voltages are present. The unit trips within
200ms when phase loss is detected. Adjustable time
delays are included to prevent nuisance tripping and
short cycling of sensitive equipment. The isolated,
10A, DPDT relay contacts trip when a phase voltage
exceeds the trip limits for the trip delay. Nominal line
voltage, voltage unbalance, and time delays are knob
adjustable. The phase loss setpoint and the acceptable
frequency range are fixed. Both delta and wye systems
can be monitored; no connection to neutral is required.

Appendix B, page 166, Figure 17 for dimensional drawing.
Appendix C, page 168, Figure 12 for connection diagram.

Operation

Upon application of line voltage, the output is de-energized and the restart delay begins. If all the three-phase voltages are

within the acceptable range, the output energizes at

the end of the restart delay. The microcontroller circuitry automatically

senses the voltage range, and selects the correct operating frequency (50 or 60Hz). The over and under voltage trip points
are set at + 10% of the adjusted line voltage. When the measured value of any phase voltage exceeds the acceptable range
limits (lower or upper) the trip delay begins. At the end of the trip delay the output relay de-energizes. If the phase voltage
returns to an acceptable value before the trip delay expires, the trip delay is reset and the output remains energized. Under,

over, and unbalanced voltages plus over or under

frequency must be sensed for the complete trip delay before the unit

trips. The unit trips in 200ms when phase loss or reversal are sensed. The unit will not energize if a fault is sensed as the

line voltage is applied.

Reset: Reset is automatic upon correction of the voltage or frequency fault or phase sequence.

Restart Delay Options:

Features:

* Protects against phase loss & reversal;
over, under & unbalanced voltages;
& over & under frequency

* Encapsulated circuitry

¢ Isolated, 10A, DPDT output contacts

* LED indicates relay status, faults, &
time delays

* Universal line voltage 200 to 480VAC in
one unit

» Compact design

* Finger-safe terminal blocks, up to 12 AWG

* ASME A17.1 rule 210.6

* NEMA MGT1 14:30, 14:35

¢ [EEE C62.41-1991 Level B

Approvals: CE @

LISTED

Auxiliary Products:

¢ 3-Phase fuse block/disconnect:
P/N: FH3P

e 2 Amp fuse: P/N: P0600-11

 DIN rail: P/N: C103PM (Al)

* DIN rail adaptor: P/N: P1023-20

Available Models:

HLMUDLAAA HLMUDRAAA
HLMUDNO405N HLMUSR0604A
HLMUDNAAN

If desired part number is not listed, please call
us to see if it is technically possible to build.

L= Lockout or minimum OFF time. The restart delay begins when the output trips. The unit cannot be re-energized until the restart delay is complete. This provides a minimum
off time or lockout time to allow equipment sensitive to short cycling, time to reset. If the fault is corrected after the restart delay is complete, the output energizes immediately. The

restart delay also occurs when line voltage is applied/reapplied.
R= Restart Delay on fault correction. The restart delay begins when line voltage is reapplied or when a voltage fault is corrected. This option is normally selected when staggered
restarting of multiple motors on a power system is required.
N= No Restart Delay. 0.6 second initialization delay on application of line voltage applies.
Restart Notes:
All restart options remain reset when the following conditions are detected:
1.) Phase loss (phase unbalance greater than 25%) 2.) Average line voltage less than 120VAC 3.) Phase reversal
The restart delay begins when the condition is corrected.
LED Operation
The LED flashes green during the restart delay, then glows green when the output energizes. It flashes red during the trip delay then glows red when the output de-energizes. It
flashes red/ green if phase reversal is sensed. If a fault is sensed during the restart delay, the LED will glow red during that portion or the full restart delay.

Order Table:
HLMU X X X X X
Output Restart Function E]oltage Unbalance Erip Delay i:Restart Delay
D -DPDT L - Lockout, Min Off Time A - Adjustable 2-10% A - Adjustable 1-30s A* - Adjustable 0.6-300s
S-SPDT R - Staggered Restarting Fixed - Specify Unbalance Fixed - Specify delay N - No Restart Delay

N - No Restart Delay

*Selection “A” is only available for Restart
Functions “L” and “R”

1-30s in 1s increments,
using two digits [05]

2-10% in 1% increments,
using two digits [04]

Specifications

Line Voltage Over/Under Frequency ............... +4%; Reset +3%; 50/60 Hz
Type ..o 3-phase delta or wye with no connection to neutral Phase Sequence ..................... A,B,C 11,1213
Operating Voltage 200 - 480VAC ~ Range Voltage Adj. Range Frequency Response Time-Phase Reversal
240 200-240VAC 50 or 60Hz &Phase Loss. .................. ... <200 ms
380 340-420VAC 50Hz Reset...............oooooiiiiiii Automatic
480 400-480VAC 60Hz Output
Line Voltage Max. ................... 550VAC Type. ..o Isolated Electromechanical Relay
AC Line Frequency .................. 50/60 Hz automatically detected Form.......... ... ... .. ... DPDT
Phase Loss ... ... > 25% unbalance Rating ........................o.. 10A resistive @ 240VAC; 8A resistive @ 277VAC;

<200ms NO-1/4 hp @ 120VAC; 1/3 hp @ 240VAC

Life. ..o Mechanical - 1 x 10°

Response Time
Undervoltage & Voltage Unbalance

Type ..o Voltage detection with delayed trip & Electrical (at 10A) - DPDT - 1 x 30°
automatic reset Protection
Overvoltage Trip Voltage. . ... 109 - 113% of the adjusted line voltage SUIge ...t IEEE C62.41-1991 Level B
Reset Voltage ... =-3% of the trip voltage Isolation Voltage. . .................... > 2500V RMS input to output
Undervoltage Trip Voltage. . ... 88 -92% of the adjusted line voltage Circuitry ... Encapsulated
Reset Voltage ... =+3% of the trip voltage Mechanical
Voltage Unbalance  Trip Setpoint . ... Adjustable 2-10% or specify fixed Mounting ... Surface mount with one #10 (M5 x 0.7) screw
unbalance of 2 - 10% in 1% increments Note: 0.25 in.(6.35 mm) spacing between units or other devices is required
Reset on Balance =-0.7% unbalance Dimensions.......................... 3x2x1.64in. (76.7 x 51.3 x 41.7 mm)
Trip Delay ActiveOn. . ..... Over/undervoltage, voltage unbalance, Termination. . ........................ Screw terminal connection up to
over/under frequency 12 AWG (3.3 mm?) wire
Range.......... Adjustable from 1 - 30s or specify fixed Environmental
delay 1 - 30s in 1s increments Operating / Storage Temperature. .. . ... -40° to 60°C / -40° to 85°C
Tolerance. ...... +15% Humidity. ........................... 95% relative, non-condensing
Restart Delay Range.......... Adjustable from 0.6 - 300s; if no restart Weight..............................=390z (11l g)
delay is selected a 0.6s initialization delay
applies
Tolerance....... +15%
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Volta%e Monitors PLMU Series

THREE PRASE
VOLTAGE 3% *2 %
MONITOR

200280 5070 11 34
w0420 50N

THIS DEVIGE 1 LISTED ORLY WHEN USED IN
CONANCTION WITH RELAY SOCKET GAT NO. 0708

[XXXX]
200-480VAC 50/60Hz
10 RES. @ 240VAC

E

PLMU11

PLMUTT [XXXX]
200-480VAC 50/60Hz
10 AES. @ 240VAC

Operation

The PLMU Series continuously measures the
voltage of each of the three phases to provide
protection for 3-phase motors and sensitive loads.
Its microcontroller senses under and overvoltage,
voltage unbalance, phase loss, and phase reversal.
Protection is provided even when regenerated
voltages are present. Universal voltage operation
and standard base connection allows the PLMU
to replace hundreds of competitive part numbers.

For more information see:
Appendix B, page 166, Figure 18 for dimensional drawing.
Appendix C, page 168, Figure 13 for connection diagram.

Upon application of power, a 0.6s random start delay begins and the PLMU measures the voltage levels and line
frequency and selects the voltage range. The output relay is energized and the LED glows green when all voltages
are acceptable and the phase sequence is correct. LED flashes green during trip delay, glows red when output
de-energizes. Undervoltage, overvoltage, and voltage unbalance must be sensed for continuous trip delay before
the relay de-energizes. Re-energization is automatic upon fault correction. The output relay will not energize if a
fault condition is sensed as 3-phase input voltage is applied. The LED alternately flashes red/ green when phase
reversal is sensed. Line voltage is selected with the knob, setting the over and under voltage trip points. Voltage
range is automatically selected by the microcontroller.

Order Table:

Voltage Unbalance
Adjustable 2-10%

Specifications

.............. Adjustable from 0.25 - 30s

Line Voltage
Type. ..o

Line Voltage ............................
Adjustable Voltage Ranges
(Automatic Range Selection) ............

Maximum Voltage ......................
Phase Sequence .........................

Overvoltage, Undervoltage, & Voltage Unbalance

Type ...

Overvoltage & Undervoltage
Undervoltage Trip Point ...............
Reset Voltage
Overvoltage Trip Point. ................
Reset Voltage .........................
Voltage Unbalance Trip Point .............

Reset on Balance (%):
Selected Unbalance 2 3 4
Reset

Trip Delay
Adjustable 0.25-30s

Part Number
PLMU11

Trip Delay Range ..........

3-phase delta or wye with no connection
to neutral
200 to 480VAC £15%, 50/60 Hz +2 Hz

Severe Unbalance - 2X Selected Unbalance .

Features:

* Protects against phase & reversal; & over,
under & unbalanced voltages

* Octal plug-in

¢ Isolated, 10A, SPDT output contacts

* Operates from 200 to 480VAC

e LED indicator glows green when voltages
are acceptable, red for faults

¢ Indicates reverse-phase wiring

* Simple 3-wire connection for delta or wye
systems

* ASME A17.1 Rule 210.6

* NEMA MG1 14:30, 14:35

e TEEE C62.41-1991 Level B

Approvals: (E -\ @

Auxilary Products:

e Panel mount kit: P/N: BZ1

* 8-pin octal socket: P/N: OTO8PC

* 3-phase fuse block/disconnect:
P/N: FH3P

* 2 Amp fuse: P/N: P0600-11

* DIN rail: P/N: C103PM (Al)

Available Models:
PLMUT11
LED Indicator
Steady Green Energized
De-engergized
Steady Red (tripped on fault)
Flashing Green Trip Delay
Alternate Flashing
Red/Green Phase Reversal

Factory fixed from 2 - 30s £15%

(a minimum order quantity applies)
0.25 - 2s; disabled when the trip delay is
less than 2s

200 to 240VAC, 50/60 Hz Random StartDelay ..................... =0.6s

340 to 420VAC, 50 Hz Phase Reversal & Phase Loss Trip Time. .. .. <150ms

400 to 480VAC, 60 Hz Phase Loss Setpoint. ..................... >15% unbalance

552VAC Reset Type .......... Automatic

ABC Output Type Energized when voltages are acceptable
Rating ...l 10A resistive @ 240VAC; 1/4 hp @

Voltage detection with delayed trip &

automatic reset Life.............oooooit.

Protection
88 - 92% of adjusted line voltage
+2% of trip voltage
109 - 113% of adjusted line voltage
-2% of trip voltage

Mechanical
Mounting*...........

Surge ...
Isolation Voltage. ..........

125VAC; 1/3 hp @ 250VAC; max. 277VAC

............... Mechanical - 1 x 10° ; Electrical - 1 x 10°

.............. IEEE C62.41-1991 Level B
.............. > 2500V RMS input to output

Plug-in socket rated 600VAC

Adjustable from 2 - 10% Termination Octal 8-pin plug-in
Factory fixed from 4 - 10% (a minimum Dimensions 3.03x2.39 x 1.78 in. (77.0 x 60.7 x 45.2 mm)
order quantity applies) Environmental
Operating / Storage Temperature. ......... -40° to 60°C / -40° to 85°C
5 6 7 8 9 10 Weight.................................=860z(244g)

1.5 25 35 45 54 63 72 81 9

*CAUTION: Select an octal socket rated for 600VAC operation.
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Specifications

Voltage Monitors

30, VOLTAGE MONITOR

INPUT 200-240VAC
8 AMPS RES. @ 240VAC

PILOT DUTY

The PLM Series continuously measures the voltage
of each of the three phases. The PLM Series
uses a microcontroller circuit design that senses
undervoltage, voltage unbalance, phase loss,
and phase reversal. Protection is assured when
regenerated voltages are present. Both delta and
wye systems can be monitored; no connection to
neutral is required.

For more information see:
Appendix B, page 165, Figure 8 for dimensional drawing.

o Appendix C, page 168, Figure 13 for connection diagram.

Operation

IMADE IN USA

The output relay is energized and the LED glows green when all voltages are acceptable and the phase sequence
is correct. Under and unbalanced voltages must be sensed for a continuous trip delay period before the relay
de-energizes. Reset is automatic upon correction of the fault condition. The output relay will not energize if a
fault condition is sensed as power is applied. The LED flashes red during the trip delay, then glows red when
the output de-energizes. The LED flashes green/red if phase reversal is sensed.

Field Adjustment:

Set voltage adjustment knob at the desired operating line voltage for the equipment. This adjustment automatically
sets the undervoltage trip point. Apply power. If the PLM fails to energize, (LED glows red) check wiring of
all 3 phases, voltage, and phase sequence. If phase sequence is incorrect, the LED flashes green/red. To correct
this, swap any two line voltage connections at the mounting socket. No further adjustment should be required.

Order Table:
PLM X
Line Voltage
6 - 240VAC
8 - 380VAC
9 - 480VAC

Line Voltage Phase Loss

Type ..o 3-phase delta or wye with no connection to Reset...............
neutral Output

Operating Voltage: Model Adj. Line Voltage Range Line Voltage Max. Type...............
240 200-240VAC 270VAC Form...............
380 360-430VAC 480VAC Rating .............
480 400-480VAC 530VAC Life................

AC Line Frequency .......................... 50/100 Hz Protection
Phase Sequence ............... ... ..o ABC Surge ..............
Power Consumption......................... = 2W for 240V units Isolation Voltage. . . ..

Mechanical
Low Voltage & Voltage Unbalance Mounting*
Type ..o Voltage detection with delayed trip & automatic Dimensions. .........
reset Environmental
Low Voltage Trip Voltage. ... ... 88 - 92% of adjusted line voltage
Reset Voltage.. . . .. Plus 3% of trip voltage Weight . ............

Voltage Unbalance

X

X
Voltage Unbalanced |Trip Delay
Fixed - Specify - 4-8%
in 1% increments

Fixed - Specify from 2-20s
in 1s increments using
two digits

= 3W for 380 - 480V units

Trip Unbalance. . .. Factory fixed from 4 - 8%

Reset on Balance . . -0.7% unbalance typical

Trip Delay Range ........... Factory fixed from 2 - 20s
Tolerance ........ +15%
Phase Reversal & Phase Loss
Response Time: Phase Reversal .. .. .. <200ms
Phase Loss.......... <200ms
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PLM Series

Features:

* Protects against phase loss & reversal; &
under & unbalanced voltages

* 8-pin plug-in base

¢ Adjustable low voltage trip point

* Factory fixed unbalance & trip delay

* Line voltages 200 to 480VAC in 3 ranges

* Isolated, 10A, SPDT output contacts

* ASME A17.1 rule 210.6

* NEMA MG1 14:30, 14:35

 IEEE C62.41-1991 Level B

Approvals: CE -\ @

Auxiliary Products:

* Panel mount kit: P/N: BZ1

* Octal 8-pin socket: P/N: OTO8PC

* 3-phase fuse block/disconnect:
P/N: FH3P

* 2 Amp fuse: P/N: P0600-11

e DIN rail: P/N: C103PM (Al)

Available Models:
PLM6405 PLMO9405
PLM6502 PLMO9502
PLM6805 PLMO9805
PLMS8405 PLM9820
PLMS8805

If desired part number is not listed, please call
us to see if it is technically possible to build.

2 35% unbalance

AAAAAAAAAAAAAA Automatic

AAAAAAAAAAAAAA Electromechanical relay

Isolated, SPDT

AAAAAAAAAAAAAA 10A resistive @ 240VAC, 277VAC max;

1/2Hp @ 240VAC;1/4Hp @ 120VAC

AAAAAAAAAAAAAA Mechanical - 1 x 107; Electrical -1 x 10°

AAAAAAAAAAAAAA IEEE C62.41-1991 Level B
.............. > 2500V RMS input to output

8-pin plug-in socket rated 600VAC
3.2x2.39x1.78 in. (81.3 x 60.7 x 45.2 mm)

Operating/Storage Temperature. . . . . -40° to 60°C / -40° to 85°C
ceiiiiiie....=440z(125g)

*CAUTION: Select an octal socket rated for 600VAC operation.

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com



Voltaae Monitors TVW Series

N.C. C N.O.

A — | —

The Net"7lg §%
[VES)

Provides protection for motors and other sensitive
loads. Continuously measures the voltage of
each of the three phases using a microcontroller
circuit design that senses under and overvoltage,
voltage unbalance, phase loss, and phase reversal.
Protection is provided even when regenerated
voltages are present. Includes a trip delay to
prevent nuisance tripping and a restart delay to

Features:

* Protects against phase loss & reversal; over,
under & unbalanced voltages; short
cycling

¢ Fixed trip points & delays

¢ Adjustable voltages from 208 to 480VAC

. in 4 ranges
prevent short cycling after a momentary power « Monitor 600VAC lines by connecting VRM
3 PHASE VOLTAGE MONITOR outage. accessory

L1 L2 . (e )
LS . For more information see:
Appendix B, page 167, Figure 30 for dimensional drawing.

Appendix C, page 168, Figure 14 for connection diagram.

Operation

Upon application of line voltage, the restart delay begins. The output is de-energized during restart delay. Under
normal conditions, the output energizes after the restart delay. Undervoltage, overvoltage, and voltage unbalance
must be sensed for the complete trip delay period before the output de-energizes. The restart delay begins as
soon as the output de-energizes. If the restart delay is completed when a fault is corrected, the output energizes
immediately. The output will not energize if a fault is sensed as the input voltage is applied. If the voltage selector
is set between two voltage marks (i.e. between 220 and 230V), the LED will flash red rapidly. The TVW provides
fault protection at the lower of the two line voltages (i.e. 220V).

Reset: Reset is automatic upon correction of a fault.

LED Operation

The LED flashes green during the restart delay, then glows green when the output energizes. It flashes red during
the trip delay then glows red when the output de-energizes. It flashes red/green if phase reversal is sensed. If
the voltage selector knob is between settings, it rapidly flashes red.

¢ Isolated, 10A, SPDT output contacts

¢ Bi-color LED indicates: output status, faults,
time delays, phase reversal & setpoint

* ASME A17.1 rule 210.6

* NEMA MG1 14:30, 14:35

¢ IEEE C62.41-1991 Level B

Approvals: c€ “@

Auxilary Products:

* 3-phase fuse block/disconnect:
P/N: FH3P

e 2 Amp fuse: P/N: P0600-11

DIN rail: P/N: C103PM (Al)

* Female quick connect:

P/N: P1015-13 (AWG 10/12)

P/N: P1015-64 (AWG 14/16)

P/N: P1015-14 (AWG 18/22)

Voltage reduction module:

P/N: VRM6048

Available Models:
TVW57551M
TVW6510S0.4S
TVW951050.4S

If desired part number is not listed, please call us
to see if it is technically possible to build.

Order Table:
I[IVW X X X
Line Voltage Wide Range Voltage Unbalance Trip Delay* Restart Delay*

Fixed - Specify 4-10%
in 1% increments

Fixed - Specify from 0.2-1s

in 0.1s increments

Fixed - Specify from

1-100s in 1s increments
*Must indicate (S) for secs. or (M)
for mins.

5 - 208-240VAC Selectable
6 - 208, 220, 230 & 240VAC
8 - 380, 400 & 415VAC

—9 -430, 440, 460 & 480VAC

Fixed - Specify from 0.4-1s

in 0.1s increments

Fixed - Specify from 1-100s in 1s
increments

Fixed - Specify from 1-999min in
Imin increments

Specifications

Line Voltage Phase Reversal & Phase Loss Response. . . . < 200ms; automatic reset
Type ..o 3-phase delta or wye with no connection toneutral ~ Phase LoSS. .. ..........ooviuiininen... >25% unbalance
Input Voltage/Tolerance. ................ 208 to 480VAC in 4 ranges/-30% - 20% Output
AC Line Frequency ..................... 50 - 100 Hz Type ..o Isolated, SPDT
Phase Sequence ........................ ABC Rating 208 to 240VAC (55°C) . ...... 10A resistive @ 125VAC, 5A @ 250VAC,
Power Consumption.................... Approx. 2W for 240V units 1/4 hp @ 125VAC

Approx. 3W for 480V units 380 to 480VAC ............ 10A resistive @ 240VAC, 1/4 hp @ 125VAC,
Overvoltage, Undervoltage, & Voltage Unbalance 1/3 hp @ 250VAC, max. voltage 277VAC
Overvoltage & Undervoltage. ............ Voltage detection with delay trip & automatic Life.....................ooiiiii... Mechanical - 1 x 10% Electrical - 1 x 10°

reset Protection

Undervoltage Trip Point................. 88 -92% of the selected line voltage SUIGe ..ot IEEE C62.41-1991 Level B
Reset Voltage .......................... = +3% of trip voltage Dielectric Breakdown 208 to 240VAC. ... > 1500V RMS input to output terminals
Overvoltage Trip Point . ................. 109 - 113% of the selected line voltage 380 to 480VAC .. .=2500V RMS input to output terminals
Reset Voltage .......................... =-3% of trip voltage Mechanical
Trip Variation vs Temperature............ <+2% Mounting ... Surface mount with one #8 (M5 x 0.8) screw
Voltage Unbalance Factory fixed, from 4 - 10% DIimensions. . .......oouviuiniiiaen.. 2x2x1.25in. (50.8 x 50.8 x 31.8 mm)
Reset On Balance . .. ..... =-0.7% unbalance Termination. ..................... ... 0.25 in. (6.35 mm) male quick connect
Trip Delay Range....................... Fixed from 0.2 - 100s £15% or +0.1s, terminals

whichever is greater Environmental
Restart Delay Range .................... Fixed from 0.4s - 999m +15% or +0.2s, Operating / Storage Temperature. ........ -40° to 55°C / -40° to 85°C

whichever is greater Humidity 95% relative, non-condensing

Weight . ...

=280z (79g)
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Voltage Monitors TVM Series

Provides protection for motors and other sensitive
loads. Continuously measures the voltage of
each of the three phases using a microcomputer
circuit design that senses under and overvoltage,
voltage unbalance, phase loss, and phase reversal.
Protection is provided even when regenerated
voltages are present. Includes a trip delay to
prevent nuisance tripping and a restart delay to
prevent short cycling after a momentary power
outage.

Features:

PENDING |

* Protects against phase loss & reversal; over,
under & unbalanced voltages; short
cycling

¢ Fixed trip points & delays

* Fixed voltages from 208 to 480VAC

¢ Isolated, 10A, SPDT ouput contacts

* Bi-color LED indicator shows: output status,
faults, time delays & phase reversal

* ASME A17.1 rule 210.6

* NEMA MG1 14:30, 14:35

¢ IEEE C62.41-1991 Level B

Approvals: (€ -\ @

Auxiliary Products:

4
y
[
N
¥

PATENT

For more information see:
Appendix B, page 167, Figure 30 for dimensional drawing.
Appendix C, page 168, Figure 14 for connection diagram.

Operation

Upon application of line voltage, the restart delay begins. The output relay is de-energized during restart delay.
Under normal conditions, the output energizes after restart delay. Undervoltage, overvoltage, and voltage
unbalance must be sensed for continuous trip delay period before the output is de-energized. The output will not
de-energize if a fault is corrected during the trip delay. The restart delay begins as soon as the output relay de-
energizes. If the restart delay is completed when the fault is corrected, the output relay will energize immediately.
The output relay will not energize if a fault or phase reversal is sensed as 3-phase input voltage is applied.
Reset: Reset is automatic upon correction of a fault.

LED Operation

The LED flashes green during the restart delay, then glows green when the output energizes. It flashes red during
the trip delay then glows red when the output de-energizes. It flashes red/ green if phase reversal is sensed.

* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)
 3-phase fuse block/disconnect:
P/N: FH3P
¢ 2 Amp fuse: P/N: P0600-11
Voltage reduction module:
P/N: VRM6048

Available Models:
TVM208A100.553S TVM460A510S55
TVM230A10151S TVM460A7552M
TVM400A101515 TVM480A100.553S
TVM460A10151S TVM480A50.5525
TVM460A41S5M

If desired part number is not listed, please call
us to see if it is technically possible to build.

Order Table:
IvM X X X X
Line Voltage Voltage Unbalance Trip Delay* Restart Delay*

—208A - 208VAC
—220A - 220VAC
—230A - 230VAC
—240A - 240VAC
—380A - 380VAC
—400A - 400VAC
—415A - 415VAC
—440A - 440VAC
—460A - 460VAC
—480A - 480VAC

Fixed - Specify 4-10%
in 1% increments

Fixed - Specify from 0.2-1s
in 0.1s increments

Fixed - Specify from
1-100s in 1s increments

Fixed - Specify from 0.5-1s

in 0.1s increments

Fixed - Specify from 1-100s in 1s
increments

Fixed - Specify from 1-999 min in
Imin increments

*Must indicate (S) for secs. or (M)

for mins.

Specifications

Line Voltage Output
Type ... 3-phase delta or wye with no connection to neutral Type ..o Isolated SPDT relay contacts
Input Voltage ......................... 208 to 480VAC Rating 208 to 240VAC (55°C) ....... 10A resistive @ 125VAC, 5A @ 250VAC,
AC Line Frequency .................... 50 - 100 Hz 1/4hp @ 125VAC
Phase Sequence ....................... ABC 380 to 480VAC ............. 10A resistive @ 240VAC, 1/4 hp
Power Consumption.................... Approx. 2W for 240V units @125VAC, 1/3 hp @ 250VAC, max.
Approx. 3W for 480V units voltage 277VAC
Overvoltage, Undervoltage, & Voltage Unbalance Life.......oooooiii Mechanical - 1 x 10°; Electrical - 1 x 10°
Overvoltage & Undervoltage. ........... Voltage detection with delay trip & automatic Protection
reset SUIE ..t IEEE C62.41-1991 Level B
Undervoltage Trip Point .............. 88 -92% of the selected line voltage Dielectric Breakdown 208 to 240VAC. .. 21500V RMS input to output terminals
Reset Voltage........................ = +3% of trip voltage 380 to 480VAC. .. 22500V RMS input to output terminals
Overvoltage Trip Point. ............... 109 - 113% of the selected line voltage Mechanical
Reset Voltage........................ =-3% of trip voltage Mounting ............... ..o Surface mount with one #8 (M5 x 0.8)
Trip Variation vs Temperature ......... <+2% screw
Voltage Unbalance ................... Factory fixed from 4 - 10% Dimensions. .......................... 2x2x1.25in. (50.8 x 50.8 x 31.8 mm)
ResetOnBalance ...................... =-0.7% unbalance Termination. .......................... 0.25 in. (6.35 mm) male quick connect
Trip Delay Range . ..................... Fixed from 0.2 - 100s £15% or +0.1s, terminals
whichever is greater Environmental
Restart Delay Range ................... Fixed from 0.5s - 999m +15% or +0.2s, Operating / Storage Temperature. . .. .. .. -40° to 55°C / -40° to 85°C
whichever is greater Humidity. ............................ 95% relative, non-condensing
Phase Reversal & Phase Loss Response . .. <200ms; automatic reset Weight...............................=280z(79g)

Phase Loss. . ....oovvviiiii i > 25% unbalance
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The PLR Series provides a cost effective means of

CIEMREEORITOR, ———- preventing 3-phase motor startup during adverse

e voltage conditions. Proper A-B-C sequence must

occur in order for the PLR’s output contacts to

energize. In addition, the relay will not energize

when an undervoltage or phase loss condition

is present. The PLR protects a motor against

undervoltage operation. The adjustment knob sets
the undervoltage trip point.

seihy
oo %

7H1S DEVICE IS LISTED ONLY WHE USED T4
RO I RELAY SOCKET CAT G
N 758 OR OTOPC SOCKET

For more information see:
E Appendix B, page 165, Figure 8 for dimensional drawing.
I Appendix C, page 168, Figure 13 for connection diagram.

S o, o 210080

50/60Hz
5 AMPS RES. @ 240VAC

www.ssac.com  MADE IN USA

Operation

The output relay is energized and the LED glows when all voltages are acceptable and the phase sequence is
correct. Undervoltage must be sensed for a continuous dropout delay period before the relay de-energizes.
Reset is automatic upon correction of the fault condition. The output relay will not energize if a fault condition
is sensed as power is applied.

Field Adjustment: Turn the adjustment knob fully counterclockwise and apply three-phase power. The LED should
be ON. Increase adjustment until the LED goes OFF. Decrease adjustment until LED glows again. If nuisance
tripping occurs, decrease the adjustment slightly.

NOTE: When properly adjusted and operating in an average system, a voltage unbalance of 10% or more is

Voltaae Monitors PLR Series

Features:

* Protects against phase loss (on startup),
phase reversal & undervoltage

* Used where moderate voltage unbalance
protection is not required

* Direct replacement for most popular
3-phase monitors

* 8-pin octal base connection

¢ Isolated, 5A, SPDT output contacts

* AMSE A17.1 rule 210.6

* NEMA MGI1 14:30, 14:35

* IEEE C62.41-1991 Level B

Approvals: C€ -\ @

Auxilary Products:

* Panel mount kit: P/N: BZ1

* Octal 8-pin socket: P/N: OT08PC

* 3-phase fuse block/disconnect:
P/N: FH3P

* 2 Amp fuse: P/N: P0600-11

e DIN rail: P/N: C103PM (Al)

required for phase loss detection. When a phase is lost while the motor is running, a voltage will be induced Available Models:
into the open phase nearly equal in magnitude to the normal phase-to-phase voltage. This condition is known PLR120A
as regeneration. When regenerated voltages are present, the voltage unbalance during single phasing may not PLR240A
exceed 10% for some motors. The PLR Series may not provide protection under this condition. For systems that PLR380A
require superior phase loss protection, select the PLMU Series. PLR480A

Order Table:
Voltage Part Number
95-140VAC PLR120A
190-270VAC PLR240A
340-450VAC PLR380A
380-500VAC PLR480A

If desired part number is not listed, please call
us to see if it is technically possible to build.

Specifications

Line Voltage Protection
Type ..o 3-phase delta or wye with no connection to neutral SUIE ..t IEEE C62.41-1991 Level B
Nominal Voltage Undervoltage Dropout Adj Range Line Voltage Max. Isolation Voltage 120 & 240VAC= 1500V RMS input

120VAC 85 to 130VAC 143VAC to output

240VAC 170 to 240VAC 270VAC 380 & 480VAC= 2500V RMS input

380VAC 310 to 410VAC 480VAC to output

480VAC 350 to 480VAC 530VAC Mechanical
AC Line Frequency ................ 50/60Hz Dimensions. ...................... 3.2x2.39x1.78 in. (81.3 x 60.7 x 45.2 mm)
Phase Sequence ................... ABC Mounting*. .....................L Plug-in socket
Response Times Termination. ...................... Octal 8-pin, plug-in
Pull-in .........................L <400ms Environmental
Drop-out......................... <100ms Operating/ Storage Temperature . . .. 0° to 55°C / -40° to 85°C
Hysterisis Pull-in/Drop-out . ... =2% Weight........................... =60z (170 g)
Output
Type. ..o Electromechanical relay, energized when all *CAUTION: Select an octal socket rated for 600VAC operation.

voltages are acceptable

Form......................... SPDT
Rating ........................... 5A resistive @ 240VAC, 1/4 Hp @ 120VAC
Maximum Voltage ................. 250VAC
For information, call 800-221-0487 [ Switches Unlimited [1 Fax 718-672-6370 [J www.switchesunlimited.com 17
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Voltage Monitors

Operation

REVERSE PHASE RELAY|
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PLS480A

310-530VAC m

8 AMPS RES. @ 240VAC
WwW.$saC.com  MADE IN USA

The PLS Series is a low cost phase sensitive control
that provides an isolated contact closure when the
proper A-B-C phase sequence is applied. Protects
sensitive 3-phase equipment and equipment
operators from reverse rotation. Designed to
be compatible with motor overloads or other
3-phase equipment protection devices. Protection
for equipment control centers where frequent
reconnection or electrical code makes reverse
rotation protection essential. Examples include:
mobile refrigerated containers, construction
equipment, hoists, pumps, conveyors, elevators
and escalators.

For more information see:
Appendix B, page 166, Figure 19 for dimensional drawing.
Appendix C, page 168, Figure 13 for connection diagram.

The internal relay and LED are energized when the phase sequence is correct. The output relay will not energize
if the phases are reversed. Reset is automatic upon correction of the fault.

Order Table:
Voltage Part Number
120VAC PLS120A
208/240VAC PLS240A
380/415VAC PLS380A
440/480VAC PLS480A

PLS Series

Features:

* Protects against phase reversal

* Low cost protection, one unit for all sized
motors

* 3-wire connection for dela or wye systems

* Octal base connect - industry standard
wiring

¢ Isolated, SPDT output contacts

* Factory calibrated - no adjustments required

Approvals: CE -\ @

Auxilary Products:

¢ Panel mount kit: P/N: BZ1

* Octal 8-pin socket: P/N: OT08PC

* 3-phase fuse block/disconnect:
P/N: FH3P

e 2 Amp fuse: P/N: P0600-11

* Din rail: P/N: C103PM (Al)

Available Models:
PLS120A
PLS240A
PLS480A

Specifications

Line Voltage Maximum Voltage ................... 250VAC
Type .o 3-phase delta or wye with no connection to neutral ~ Protection
Nominal Voltage Minimum Voltage Maximum Voltage Isolation Voltage 120 & 240VAC ... 21500V RMS input to output
120VAC 95VAC 135VAC 380 & 480VAC ... =2500V RMS input to output
208/240VAC 175VAC 255VAC Mechanical
380/415VAC 310VAC 430VAC Mounting*. ......................... Plug-in socket
440/480VAC 380VAC 500VAC Dimensions. ..................o..... 3.2x239x1.78 in.
AC Line Frequency ...................... 50/60 Hz (81.3 x 60.7 x 45.2 mm)
Phase Sequence ......................... ABC Termination. ........................ Octal 8-pin plug-in
Response Times Environmental
Pulldn ... <300ms Operating/Storage Temperature. . .. ... -40°to 55°C / -40° to 85°C
Drop-out ... <50ms Weight............................. =60z (170 g)
Output
Type .o Electromechanical relay, energized when the *CAUTION: Select an octal socket rated for 600VAC operation.
phase sequence is correct
Form.............. ... .. il Isolated SPDT
Rating 120 & 240VAC . ... .. 10A resistive @ 240VAC
380 & 480VAC.... ... 8A resistive @ 240VAC
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Voltage Monitors
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Operation

The HLV Series is a single-phase undervoltage
monitor designed to protect sensitive equipment
from brownout or undervoltage conditions. Time
delays are included to prevent nuisance tripping
and short cycling. The 30A, 1Thp rated, SPDT relay
contacts allow direct control of motors, solenoids
and valves. The output relay can be ordered with
isolated SPDT contact to allow monitoring of one
voltage and switching a separate voltage. Two
undervoltage trip point ranges allow monitoring
of 110 to 120VAC or 208 to 240VAC systems.

For more information see:
Appendix B, page 165, Figure 2 for dimensional drawing.
Appendix C, page 169, Figure 15 for connection diagram.

Upon application of input voltage the output relay remains de-energized. When the input voltage value is above
the pull-in voltage, the restart delay begins. At the end of the restart delay, the output relay energizes. When
the input voltage falls below the trip point, the trip delay begins. If the input voltage remains below the pull-in
voltage for the entire trip delay the relay de-energizes. If the input voltage returns to a value above the pull-in
voltage, during the trip delay, the trip delay is reset and the relay remains energized. If the input voltage falls
below the trip point voltage during the restart delay, the delay is reset and the relay remains de-energized. Reset
is automatic upon correction of an undervoltage fault.

Reset: Removing input voltage resets the output relay and the time delays.

PI v’\\
TP 7
\%
C-NO
C-NC

tr = Restart Delay

td = Trip Delay

PI = Pull-in 105% or trip point

TP = Trip Point

V = Monitored Voltage

IV = Input voltage

C-NO = Normally Open Contacts
C-NC = Normally Closed Contacts

HLYV Series

Features:

* Protects against undervoltage in single-
phase systems

* 30A, SPDT, NO output contacts

* 100 to 240VAC input voltage

* 70 to 220VAC adjustable undervoltage trip
point in 2 ranges

* Restart delays from 3 - 300s

* Trip delay 1 - 20s fixed

¢ Isolated or non-isolated relay contacts

Approvals: CE -\ @

Auxiliary Products:

* Quick connect to screw adaptor:
P/N: P1015-18

* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)

* Mounting bracket: P/N: P1023-6

* DIN rail: P/N: C103PM (Al)

¢ DIN rail adaptor: P/N: P1023-20

Available Models:
HLVA6I23

If desired part number is not listed, please call us
to see if it is technically possible to build.

Order Table:
HLVA X X X X
Undervoltage Range | Output Connection Restart Delay Trip Delay
4 -70 to 120VAC I-Isolated SPDT 2 - Onboard adjustment Fixed - Specify from 1-20s
6-170 to 220VAC N - Non-Isolated SPDT 3-300s in 1s increments

Specifications

Input Ratings.............oooiiiiiiiiii... SPDT-N.O SPDT-NC
Min & Max RMS Voltage ................ 70 to 264VAC General Purpose 125/240VAC 30A 15A
AC Line Frequency Resistive 125/240VAC 30A 15A
Power Consumption 28VDC 20A 10A
Undervoltage Sensing Motor Load 125VAC 1 hp* 1/4 hp**
Type ..o Peak voltage sensing 240VAC 2 hp** 1 hp**
Ranges @ ... 70 to 120VAC Life. .o Mechanical - 1 x 10°

[ 170 to 220VAC Electrical - 1 x 10°, *3 x10*, **6,000
Pull-In Voltage . ........................ 105% or trip point voltage Protection
Trip Point Accuracy..................... +3% of trip point SULGE o et ee et IEEE C62.41-1991 Level A
Time Delay Circuitry .................. Encapsulated
Restart Delays. ...................oooo. 3 - 300s adjustable Isolation Voltage ........... 21500V RMS input to output; isolated units
TripDelay ...t 1 - 20s fixed in 1s increments Insulation Resistance. ................... =100 MQ
Repeat Accuracy ....................... +0.5% or 20ms, whichever is greater Mechanical
Tolerance (Factory Calibration)........... +5% Mounting ................ ... ..o Surface mount with one #10 (M5 x 0.8) screw
ResetTime ..................oooint. <150ms Dimensions. ............... 3x2x15in. (76.7 x 51.3 x 38.1 mm)
Time Delay vs. Temp. & Voltage .......... <+10% Termination ...............c.oiiiiia.. 0.25 in. (6.35 mm) male quick connects
Output Environmental
Type ..o Electromechanical relay Operating / Storage Temperature. ........ -40° to 60°C / -40° to 85°C
Form.......... ... .. ... SPDT Humidity. .....................oo 95% relative, non-condensing

Weight................................=390z (11l g)
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Volta%e Monitors KVM Series

The KVM Series is a single-phase undervoltage
monitor designed to protect sensitive equipment
against brownout undervoltage conditions. The
compact design and encapsulated construction
make the KVM an excellent choice for OEM
equipment.

UNDER
VOLTAGE
MONITOR

INPUT
USPAT. =~
6541954 2 '

VOLTAGE
NORMAL

For more information see:
Appendix B, page 165, Figure 1 for dimensional drawing.
Appendix C, page 169, Figure 16 for connection diagram.

VOLTAGE
SET POINT

Operation

The output relay is energized and the LED glows
green when the input voltage is above the reset
voltage threshold. If the input voltage drops below the
undervoltage setpoint, the output relay and LED will
de-energize. The output relay will remain de-energized
as long as the input voltage is below the reset voltage.
Reset is automatic when the input voltage returns to a
normal range.

py)

TP = Undervoltage Setpoint
R = Reset Point

Order Table:
Undervoltage Setpoint Maximum Line Voltage Part Number
78 to 99VAC 132VAC KvM4
156 to 199VAC 264VAC KVM6

Features:

* Economical single-phase brownout/
undervoltage protection

* Isolated, 8A, SPDT output contacts

¢ Protects sensitive 110 to 120VAC or 220
to 240VAC loads

* Adjustable low voltage trip point

* LED Indicator

Approvals: gAY @

Auxilary Products:

* Quick connect to screw adaptor:
P/N: P1015-18
* Female quick connect:
P/N: P1015-64 (AWG 14/16)
* DIN rail: P/N: C103PM (Al)
 DIN rail adaptor: P/N: P1023-20

Available Models:

KvM4
KVMe6

Specifications

Line Voltage Life.........oooooiiiii
Type ..o Single phase LED Indicator................
Input Voltage. . ......................... 110 to 120VAC or 220 to 240VAC Protection
AC Line Frequency ..................... 50/60 Hz Surge ...
Power Consumption .................... 2.5W @ 132VAC; 4.5W @ 264VAC Circuitry. ....................
Power Off Reset Time ................... <150ms Isolation Voltage..............
Undervoltage Detection Insulation Resistance..........
Undervoltage Setpoint KVM4. ... .. 78 to 99VAC Mechanical
KVM6. ..... 156 to 199VAC Mounting. ...................
Undervoltage Reset Point KVM4. ... .. Fixed at 104VAC
KVMe6. ..... Fixed at 209VAC Dimensions..................
Repeatability........................... +0.5% under fixed conditions Termination..................
+1% over temperature range
Voltage Sensing Accuracy................ +2% at 25°C Environmental
Output Operating / Storage Temperature
Type ..o Electromechanical relay Humidity....................
Form. ... SPDT Weight ......................
Rating........................ ol 8A resistive @ 120VAC,
1/3 hp @ 120/240VAC

120

.......... Mechanical - 1 x 106; Electrical - 1x10°
.......... Glows green when output is energized

.......... IEEE C62.41-1991 Level A
.......... Encapsulated

.......... > 1500V RMS input to output
.......... > 100 MQ minimum

.......... Surface mount with one #10

(M5 x 0.8) screw

.......... 2x2x1.21in. (50.8 x 50.8 x 30.7 mm)
.......... 0.25 in. (6.35 mm) male quick

connect terminals

......... -25 to 55°C / -40 to 85°C
.......... 95% relative, non-condensing
.......... 260z (74 g)

For information, call 800-221-0487 [ Switches Unlimited [ Fax 718-672-6370 [1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com
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Current Sensor
- 0000000000007

The ECS Series of single-phase AC current sensors
is a universal, overcurrent or undercurrent sensing
control. Its built-in toroidal sensor eliminates the
inconvenience of installing a stand-alone current
transformer. Includes onboard adjustments for
current sensing mode, trip point, and trip delay.
Detects over or undercurrent events like; locked
rotor, loss of load, an open heater or lamp load, or
proves an operation is taking place or has ended.

For more information see:
Appendix B, page 166, Figure 20 for dimensional drawing.
Appendix C, page 169, Figure 17 for connection diagram.

Operation

Input voltage must be supplied at all times for proper
operation. When a fault is sensed throughout the trip
delay, the output relay is energized. When the current

returns to the normal run condition or zero, the output and the delay are reset. If a fault is sensed and then
corrected before the trip delay is completed, the relay will not energize and the trip delay is reset to zero.

Adjustment

Select the desired function, over or under current sensing. Set the trip point and trip delay to approximate settings.
Apply power to the ECS and the monitored load. Turn adjustment and watch the LED. LED will light; turn slightly
in opposite direction until LED is off. Adjustment can be done while connected to the control circuitry if the trip
delay is set at maximum. To increase sensitivity, multiple turns may be made through the ECS’s toroidal sensor.
The trip point range is divided by the number of turns through the toroidal sensor to create a new range. When
using an external CT, select a 2VA, 0-5A output CT rated for the current to be monitored. Select ECS adjustment
range 0. Pass one secondary wire lead through the ECS toroid and connect the secondary leads together.

111 A W —" -
/5 -

N

NC | —

TD R

el NG —

Noﬂ-A-D

NC

NO = Normally Open Contact
NC = Normally Closed Contact
A = Sensing Delay On Start Up

TD = Trip Delay

TP = Trip Point
R = Reset
OC = Monitored Current

ECS Series

Features:

* Toroidal through hole wiring

* 0.5 - 50A trip points

* Adjustable or factory fixed trip delays
¢ Isolated, 10A, SPDT output contacts

* 5% trip point hysteresis (dead band)

Approvals: ce Y @

Auxiliary Products:

* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)

Available Models:

ECS20BC ECSH21F.08C
ECS21BC ECSH30AC
ECS21BH ECSH3HF0.08D
ECS2HBC ECSH40AC
ECS30AC ECSH40AD
ECS40A ECSH41AD
ECS40AC ECSH41BC
ECS40BC ECSH41F.08D
ECS40BD ECSH4HF.08D
ECS41A ECSH61AD
ECS41AC ECSL31A
ECS41BC ECSL40AC
ECS41BD ECSLA40B
ECS41BH ECSL40BH
ECS41F.08 ECSLATA
ECS4HBC ECSLA1AD
ECS4HBH ECSL45F7
ECS60AH ECSL4AHBH
ECS60BC ECSL61AH
ECS61BC ECSL6HAC
ECS6HAH

If desired part number is not listed, please call us
to see if it is technically possible to build.

Order Table:
X X X
Series Input Trip Point Trip Delay Sensing Delay on Start Up

ECS - Selectable over or undercurrent sensing 1-12VDC | —Fixed - Specify 2-50A in F - Specify: 0.08-50s Blank - 0s
ECSH - Overcurrent sensing 2-24VAC 1A increments factory fixed C-1s
ECSL - Undercurrent sensing 3-24VDC | —0- 0.5-5A adjustable A - 0.150-7s adjustable D-2s
4-120VAC  |—1 - 2-20A adjustable B - 0.5-50s adjustable E-3s
6-230VAC '—H - 5-50A adjustable F-4s
G-5s
H - 6s

Specifications

Sensor Tolerance  12VDC & 24VDC/AC .. .-15-20%
Type ... Toroidal through hole wiring 120 & 230VAC -20-10%
Mode ...t Over or undercurrent, switch selectable AC Line Frequency .......... ..50/60 Hz
on the unit or factory fixed Output
Trip PointRange ................... 0.5 - 50A in 3 adjustable ranges or fixed TYPC - e et Electromechanical relay
Tolerance Adjustable........ Guaranteed range Form....................... ... .Isolated, SPDT
Fixed ........... 0.5-25A: 0.5A or £5% whichever is Rating ..................... . 10A resistive @ 240VAC; 1/4 hp @ 125VAC;
less; 26 - 50A: £2.5% 1/2 hp @ 250VAC
Maximum Allowable Current . ....... Steady - 50A turns; Inrush - 300A turns for 10s Tife . oo Mechanical - 1 x 10°: Electrical - 1 x 10°
Trip Point Hysteresis............ +5% Protection ’
Trip Point VS Temperature Circuitry .......................... Encapsulated
Response Time .........ooovvienn =75ms Isolation Voltage ..2 2500V RMS input to output
Frequency .............. ... ... ... 45/500 Hz . :
. . Insulation Resistance. ............... >100 MQ
Type of Detection. .................. Peak detection hanical
Trip Delay Mechanica
T Mounting ......................... Surface mount with two #6 (M3.5 x 0.6) screws
TPEcveereree e Analog Dimensi 35x25x1.75in. (88.9 x 63.5 x 44.5
Range Adjustable . ...... 0.150 - 7s; 0.5 - 50s (guaranteed ranges) T MENSIONS - oo 0'25XA : 235 in. ( 1 o 'k X 44.5 mm) inals (5
Factory Fixed .. ..0.08 - 50s (+20ms, whichever is greater) ermmatlon ........................ .25 in. (6.35 mm) male quick connect terminals (5)
Delay vs. Temperature .............. +15% ICE)nVIrohmegtal T 40° to 60°C / -40° to 85°C
Sensing Delay on Startup............ Factory fixed 0 - 6s: +40%, -0% perating/Storage Temperature o to 60°C / -40° to .
Input Humldlty .................... ..95% relative, non-condensing
VOIAZe. « v eee e 24,120, or 230VAC; 12 or 24VDC Weight............................=640z (181 g)
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Current Sensors ECSW Series

The ECSW Series of single-phase, AC window, Features:
current sensors includes adjustable overcurrent
and undercurrent trip points. Detects locked rotor,
jam, loss of load, an open heater or lamp load, a
broken belt, or loss of suction. LED’s aid in trip
point adjustment and provide fault indication. The

* Overcurrent & undercurrent (window
current) sensing
* Adjustable overcurrent & undercurrent

built-in toroidal sensor eliminates the need for an trip points

external current transformer. The output can be * Current sensor is included

electrically latched after a fault, or automatically * Isolated, 10A, SPDT output contacts

reset. Remote resetting of a latched output by * LED indicators

removing input voltage. The unit includes switch Approvals: CE -\ @

selectable zero current detection and normally

de—energize.d or energizef.;l output operation. Time Available Models:

delays are included to improve operation and ECSW3LABT ECSWALBHT

eliminate nuisance tripping. ECSW4HBHT ECSW4MBHT
ECSW4LABT

For more information see: . . .

Appendix B, page 166, Figure 20 for dimensional drawing. If des‘}'efl part nurf'lber 15 not.llsted, plt.ease call us
Appendix C, page 169, Figure 18 for connection diagram. to see if it is technically possible to build.
Operation

When the input voltage is applied, sensing delay on startup begins and the output transfers (if normally energized is selected). Upon completion of the startup delay, sensing of the
monitored current begins. As long as current is above undercurrent trip point and below the overcurrent trip point (inside the window), the output relay remains in its normal operating
condition and both red LED’s are OFF. The green LED glows when the output is energized. If current varies outside the window, the associated red LED glows, and the trip delay
begins. If the current remains outside the window for the full trip delay, the relay transfers to fault condition state. If the current returns to normal levels (inside the window) during
the trip delay, the red LED goes OFF, the trip delay is reset, and the output remains in the normal condition.

Reset: Remove input voltage or open latch switch. If zero current detection is selected, the unit will reset as soon as zero current is detected.

Operation With Zero Current Detection Enabled: If the current decreases to zero within the trip delay period, then zero current is viewed as an acceptable current level. The unit’s
output remains in its normal operating state. This allows the monitored load to cycle ON and OFF without nuisance tripping the ECSW. Zero current is defined as current flow of less
than 250 milliamp-turns. Note: When zero current detect is selected, the latching operation of switch SW2 is canceled; the output will not latch after a fault trip.

Notes on Operation:

1) There is no hysteresis on the trip points. The overcurrent and undercurrent trip points should be adjusted to provide adequate protection against short cycling.

2) If the upper setpoint is set below the lower setpoint, both red LED’s will glow indicating a setting error.

3) If zero current detection is selected (SW2 ON), and the system is wired to disconnect the monitored load, the system may short cycle. After the unit trips, the load de-energizes, and
zero current is detected. The ECSW resets, and the load energizes again immediately and may be short cycled.

4) The sensing delay on start up only occurs when input voltage is applied. When zero current detection is selected, the trip delay must be longer than the duration of the inrush current
or the unit will trip on the inrush current.

Typical Pump or Fan Protection Circuit Operation

Window Current Sensing: With the ECSW connected as shown in the diagram, a load may be monitored and controlled for over and undercurrent. The ECSW Series’ on board CT (CS)
may be placed on the line or load side of the contactor. The ECSW selection switches are set for zero current sensing (see Selector Switch SW2) and the output selection is normally
de-energized (see Selector Switch SW3). The input voltage (V) is applied to the ECSW continually. As the control switch (FSW) is closed, the input voltage (V) is applied to the motor
contactor coil (MCC), and the motor (M) energizes. As long as the current remains below the overcurrent and above the undercurrent trip points, the ECSW’s output contacts remain
de-energized. If the load current should rise above or fall below a trip point, for the full trip delay, the normally open (NO) contact will close, energizing the control relay (CR) coil. The
CR normally closed contact (CR1) opens and the MCC de-energizes and CR latches on through its normally open contacts (CR2). Reset is accomplished by momentarily opening the
normally closed reset switch (RSW).

Note: If the current falls to zero within the trip delay, the ECSW remains de-energized. The sensing delay on startup occurs when

input voltage is applied therefore trip delay must be longer than the duration of the motor’s inrush current. The external latching Selector Switch
relay CR2 is required in this system to prevent rapid cycling. A timer can be added to provide an automatic reset. ON > OFF
1| Not Used
SW1 (]| Latched
Order Table: 2% g Zerol A
ECSW X X X X X Output - Normally Energized
Input Trip Point Trip Delay SensingDelay lEonnection Mode_Selectxon Switches
1-12VDC L-0.5-5A adjustable F - Specify: 0.1-50s on Start up T - Terminal SW1 = Latched or Auto reset selector
2-24VAC M - 2-20A adjustable factory fixed* B - Blocks OFF - Automatic reset after a fault ) )
) M B-0.1s ON - Output relay latches after a fault trips the unit
. . put relay latches arter a rault trips
3-24VDC H - 5-50A adjustable A -0.150-7s adjustable | —C-1s SW2 = Zero current detection (below 250 mA)
i - ;;8328 B - 0.5-50s adjustable —D-2s OFF- Zero current detection disabled
*If fixed delay is selected, insert delay 71]2 is Oleem Cu"e“f detection enableQ
. . -4s SW3 = Output during normal operation
(0.1-50) in seconds. 0.1-1.9s in 0.1s |G -5 OFE- Output relay de-energized
increments; 2-50s in 1s increments. L H-6s ON - Output relay energized
Specifications
I Sensor Mode: Switch selectable ON ...... Energized during normal operation, de-energized
Type. ..o Toroid, through hole wiring for up to #4 AWG (21.1 mm?) after a fault
THHN wire OFF...... De-energized during normal operation, energizes
Mode ........ooooviiiiiiiii. Over & undercurrent trip points (window current sensing) during a fault
Trip Point Range . . 0.5 - 50A in 3 adjustable ranges Form............................. Isolated, SPDT
Tolerance. ...................oo... Guaranteed range Rating ............................ 10A resistive @ 240VAC; 1/4 hp @ 125VAC;
Maximum Allowable Current........ Steady - 50A turns; Inrush - 300A turns for 10s 1/2 hp @ 250VAC
Time Point vs Temp. & Voltage .. ... .. 5% Life.............oo Mechanical - 1 x 10° Electrical - 1 x 10°
Response Time..................... <75ms Latch Type ....... Electrical
Frequency ......................... 45/500 Hz Reset....... Remove input voltage
Type of Detection................... Peak detection Function. . .. Switch selectable latching function
Zero Current Detection. ............. < 250mA turns typical Protection
Time Delay Surge ... IEEE C62.41-1991 Level A
Range................ocoooiiiin 0.15 - 50s in 2 adjustable ranges or 0.1 - 50s fixed Circuitry ...................o Encapsulated
Tolerance. ......................... Adjustable: guaranteed range; Fixed: £10% Isolation Voltage ................... > 2500V RMS input to output
Sensing Delay On Start Up. .......... Fixed = 0.1 - 6s in 1s increments Insulation Resistance. ............... 2100 MQ
Tolerance..................oooou.. +40% -0% Mechanical
Delay vs. Temperature & Voltage . .. .. *15% Mounting ....................... Surface mount with two #6 (M3.5 x 0.6) screws
Input Dimensions. ....................... 3.5x25x1.75in. (88.9 x 63.5 x 44.5 mm)
Voltage. ..............ooooiiia.. 24,120, or 230VAC; 12 or 24VDC Termination ....................... 0.197 in. (5 mm) terminal blocks for up to #12
Tolerance 12VDC & 24VDC/AC. .. .-15% - 20% (3.2 mm?) AWG wire
120 & 230VAC........... -20% -10% Environmental
AC Line Frequency ................. 50/60 Hz Operating / Storage Temperature. . . .. -40° to 60° C/-40° to 85° C
Output Humidity .95% relative, non-condensing

Type. ..o Electromechanical relay Weight............................=640z (181 g)
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Current Sensor

The TCS Series is a low cost method of go/no go
current detection. It includes a solid-state output to
sink or source current when connected directly to
astandard PLC digital input module. Its normally
open or normally closed output can also be used
to control relays, lamps, valves, and small heaters
1 1amemax 3 o rated up to 1A steady, 10A inrush. The TCS is self-
@ L= i powered (no external power required to operate
R the unit) and available with an adjustable actuation
range of 2 - 20A or factory fixed actuation points
from 2 - 45A.

AC CURRENT
. “SENSOR

For more information see:
Appendix B, page 166, Figure 21 for dimensional drawing.
Appendix C, page 169, Figure 19 for connection diagram.

Operation

Normally Open: When a current equal to or greater than the actuate current is passed through the toroidal sensor,
the output closes. When the current is reduced to 95% of the actuate current or less, the output opens.
Normally Closed: When the current through the toroid is equal to or greater than the actuate current, the output
opens. When the current is reduced below 95% of the actuate current, the output closes. To increase sensitivity,
multiple turns may be made through the TCS's toroidal sensor. The trip point range is divided by the number of
turns through the toroidal sensor to create a new range. When using an external CT, select a 2VA, 0-20A output
CT rated for the current to be monitored. Select TCS adjustment range 0. Pass one secondary wire lead through
the TCS’ toroid and connect the secondary leads together.

R
TP

‘h-—-—-—-—-—- =
OC

NO
NC
L =Load
V = Voltage
PS = Power Supply
PLC = PLC Digital Input Module
R = Reset
TP = Trip Point
OC = Monitored Current
NO = Normally Open Output
NC = Normally Closed Output

Order Table:
ICS X

Output Voltage
G - 3-50VDC
H - 24-240VAC

A - 2-20A adjustable A - Normally Open
Fixed - Specify from B - Normally Closed
2-45A in 1A increments

X X
E&ctuate Current EOutput Form

Specifications

TCS Series

Features:

* Direct connection to a PLC digital
input module

* 3 to 50VDC, 24 to 240VAC

* 1A steady - 10A inrush

* Actuation Points -
2 - 45A (fixed units)
2 - 20A (adjustable units)

* NO or NC solid-state output

* Complete isolation between sensed
current & control circuit

Approvals: CE -\ @

Auxiliary Products:

* Female quick connect:
P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
P/N: P1015-18
* Mounting bracket: P/N: P1023-6
DIN rail: P/N: C103PM (Al)
* DIN rail adaptor: P/N: P1023-20

Available Models:

TCSG2A TCSH3A
TCSGAA TCSH4A
TCSGAB TCSHAA
TCSH2A TCSHAB
TCSH2B

If desired part number is not listed, please call us
to see if it is technically possible to build.

Sensor Protection
Type ... Toroid, through hole wiring, alternating current, Circuitry ............o i Encapsulated
monitored wire must be properly insulated Dielectric Breakdown ................... > 2000V RMS terminals to mounting
Currentto Actuate. ..................... Adjustable: - 2 - 20A, guaranteed range surface
Fixed: - 2 - 45A, +0/-20% Insulation Resistance.................... >100 MQ
Reset Current .......................... =95% of the actuate current Mechanical
Maximum Allowable Current . ........... Steady - 50A turns Mounting .................. .. ... Surface mount with one #10 (M5 x 0.8)
Inrush - 300A turns for 10s screw
Actuate Current vs. Temp. & Voltage......<£5% Dimensions. ...................o.. 2x2x1.75in. (50.8 x 50.8 x 44.5 mm)
Response Times . ....................... Overcurrent - <200ms Termination. ........................... 0.25 in. (6.35 mm) male quick connect
Undercurrent - < 1s terminals (2)
Burden............... ... ... <0.5VA Sensor Hole............................ 0.36 in. (9.14 mm) for up to #4 AWG
Output (21.1 mm’*) THHN wire
Type. ... Solid state Environmental
Form................... NO or NC Operating/Storage Temperature. ......... -20° to 60°C / -40° to 85°C
Rating 1A steady, 10A inrush Humidity. .......................... .. 95% relative, non-condensing
Voltage. ...t AC - 24 to 240VAC +10/-20% Weight................................=260z(74g)
DC -3 to 50VDC
Voltage Drop. ...t ACNO & NC-=25V

DCNO &NC-=12V
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Current Transducers

The TCSA Series is a loop-powered, linear output

20 current transducer that provides an output that
18 is directly proportional to the RMS AC current
1 passing through the onboard toroid. The TCSA

provides a 4 - 20mA output over a power supply
range of 10 - 30VDC. Each unit is factory calibrated

Output

mA 12 for monitoring in one of four ranges; 0-5, 0-10,
10 0-20, or 0-50A. The 0 - 5A range allows the use
s of external current transformers so loads up to
. 1200AC amps can be monitored.
For more information see:
Appendix B, page 166, Figure 21 for dimensional drawing.
Appendix C, page 169, Figure 20 for connection diagram.
Operation

The TCSA varies the effective resistance of its output in direct proportion to the current flowing in the monitored
conductor. The unit is factory calibrated so that 0 amps provides a 4mA output and full span provides a 20mA
output. Zero and span adjustments are provided for minor calibration adjustments in the field (if required).
Using an External Current Transformer (CT)

Selecta 2VA, 0 to 5A output CT, rated for the current to be monitored. Select TCSAS5. Pass one of the CT’s secondary
wire leads through the TCSA’s toroid. Connect the CT’s secondary leads together.

20
18
16
14
Output
mA 12
10
8
6
4
0 1 2 3 4 5
2 4 6 8 10
4 8 12 16 20
10 20 30 40 50
Mgnitored A
urrent
Order Table: Amps
Current Range  Part Number
0-5A TCSA5
0-10A TCSA10
0-20A TCSA20
0-50A TCSA50

TCSA Series

Features:

* Monitors 0 - 50A in 4 ranges

* Loop powered from 10 to 30VDC

* Linear output from 4 - 20mA

* Zero & span adjustments

* Complete isolation between sensed
current & control circuit

Approvals: CE -\ @

Auxilary Products:

* Female quick connect:
P/N: P1015-64 (AWG 14/16)
* Quick connect to screw adaptor:
P/N: P1015-18
* Mounting bracket: P/N: P1023-6
* DIN rail: P/N: C103PM
* DIN rail adaptor: P/N: P1023-20

Available Models:
TCSA5

TCSA10

TCSA20

TCSA50

Specifications

Sensor Span Adjust 18mA - 22mA
Type ..o Toroid, through hole wiring, alternating current, Adjustment Mini-screw, 25-turn potentiometer
monitored conductor must be properly insulated Protection
Monitored AC Current .................. 0-50A Dielectric Breakdown ................... 22000V RMS terminals to mounting
Ranges surface
4 factory calibrated ranges . ...0-5A,0-10A, 0 - 20A, or 0 - 50A Insulation Resistance.................... >100 MQ
Factory calibration........... <£2% of full scale Polarity .................. ... ... Units are reverse polarity protected
Maximum Allowable Current ............ Steady - 50A turns; Inrush - 300A turns for 10s Mechanical
Repeat Accuracy ....................... <£0.25% of full scale under fixed conditions Mounting ................o Surface mount with one #10 (M5 x 0.8)
Response Time =300ms screw
Burden................. .. ...l <0.5VA Dimensions. ...............cooiiii... 2 x2x1.75in. (50.8 x 50.8 x 44.5 mm)
AC Line Frequency 0-20A/21-50A....20-100Hz / 30 - 100Hz Termination. ........................... 0.25 in. (6.35 mm) male quick connect
Temperature Coefficient................. £0.05%/°C terminals
Output Sensor Hole............................ 0.36 in. (9.14 mm) for up to #4 AWG
Type: Series Connection. ................ Current directly proportional to monitored current (21.1 mm?) THHN wire
Range............. ... ... 4-20mA Environmental
Sensor Supply Voltage*.................. 10 to 30VDC Operating / Storage Temperature. ... ..... -30° to 60°C/-40° to 85°C
Momentary Voltage..................... 40VDC for 1m Humidity. ............................. 95% relative, non-condensing
Zero Adjust............................=375-425mA Weight................................=240z (68 g)
*Minimum loop-power supply voltage equals the minimum sensor voltage 10VDC
plus the voltage drop developed across all the other loop devices at 20mA.
For information, call 800-221-0487 LI Switches Unlimited [ Fax 718-672-6370 L www.switchesunlimited.com 125
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Current Transducers

The DCSA Series is a loop-powered, linear output
current transducer that provides an output that
is directly proportional to the RMS AC current
passing through the LCSC10T12 sensor. The DCSA
provides either an analog current or voltage: 4 - 20
mA, 1to5VDC, or 2 to 10VDC. Each unit is factory
calibrated for monitoring (with the LCSC10T12
connected) in one of four ranges; 0-5, 0-10, 0- 20,
or 0 - 50A. Zero and span adjustments allow field
calibration if needed. The DCSA mounts on both
DIN 1 and DIN 3 rails.

For more information see:
Appendix B, page 166, Figure 22 for dimensional drawing.
Appendix C, page 169, Figure 21 for connection diagram.

DCSA Series

Features:

* Mounts on DIN 1 or DIN 3 rail

* 0-50A in 4 ranges using LCSC10T12 sensor
* Loop powered from 10 to 30VDC

* Linear output from 4 - 20mA, 1 - 10VD

* Zero & span adjustments

* Separate sensor & control unit

Approvals: CE -\ @
Auxiliary Products:

¢ Current sensor:
P/N: LCSC10T12

Operation Available Models:
The DCSA varies the effective resistance of its output in direct proportion to the current flowing in the conductor DCSA50
monitored by the LCSC10T12. Connecting the power supply to terminals C & D provides a 4 to 20mA DC current. LCSC10T12

Connect the power supply to terminals C & A to get 1 to 5VDC at terminal D. Connect the power supply to
terminals C & B to get 2 to 10VDC at terminal D.

Monitored
Current
Amps
50, 20, 10,5
A
-
//
V
25,10,5,2.5
i
7
A
P
e
7
0
mA 4 12 20
VDC 2 6 10
Output 1 3 5
Order Table:
Current Range DCSA Input Range Part
with LCSC10T12 (Fto E) Number
0-5A 0-5mA AC DCSA5
0-10A 0-10mA AC DCSA10
0-20A 0-20mA AC DCSA20
0-50A 0-50mA AC DCSA50
Toroidal Current Sensor ~ LCSC10T12

If desired part number is not listed, please call us
to see if it is technically possible to build.

Specifications

Input Mechanical
Ranges (without LCSC10T12 connected) Mounting ... DIN 1 & DIN 3 rail mounting
4 factory calibrated ranges inmAAC......... 0-5mA, 0-10mA, 0-20mA, or 0-50mA AC  Termination Wireclamp .......... For 22 - 14AWG (.336 mm?>... 2.5 mm?)
Factory calibration. ........ +0.5% of full scale Environmental
Repeat Accuracy ......................... +0.25% of full scale under fixed conditions Operating / Storage Temperature. .......... -30° to 60°C / -40° to 85°C
Response Time .. ..................oouo... =300ms Humidity. .............................. 95% relative, non-condensing
Temperature Coefficient................... +0.05%/°C Weight..................................=1.60z (454 g)
Input ToOutput ......................... Not isolated
Output Accessory - LCSC10T12 Toroidal Sensor
Type Analog................... Current directly proportional to input current  Numberof Turns......................... 1000
RANGE. - ..ot tve et 4-20mA, or 1 to 5VDC or 2 to 10VDC Nominal Output Current Full Range . ......... 0-50mA
Supply Voltage* . .......ovveiini. .. 10 to 30VDC Maximum Allowable Current .............. Steady 50A turns
Momentary Voltage....................... 40VDC for 1m Inrush 300A turns for 10s
Zero Adjust. .. ...........................=375-425mA Burden.............. ... ... ... <05VA
Span AdjuSt. ... ... 18mA - 22mA Frequency 0-20A/21-50A ......... 20/100 Hz / 30/100 Hz
Adjustment. . ... Mini-screw, multi-turn potentiometer Sensor Hole. ..o 0.36 in. (9.14 mm) for up to #4 AWG
Protection ) (21.1 mm? THHN wire
Dielectric Breakdown ..................... > 2500V RMS terminals to mounting surface Welght ... =loz(283g)
Bolarty e it e everse polarity protected “Minitmun oop-powersupply voltage equals the minimun sensr volage 10VDC

plus the voltage drop developed across all the other loop devices at 20mA.
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Current Indicators LCS10T12 ‘ LPM

Operation

The LCS10T12 connected to the LPM12 or LPMG12
indicator is a low cost, easy to use, go/no-go
indication system for the remote monitoring of
current flow. The LCS10T12 is installed on an
adequately insulated wire of the monitored load.
Its 12in. (30.4cm) leads are connected to the LPM12
or LPMGI12 panel mount indicator directly or via
customer supplied wires up to 500 feet (152.4m)
long.

For more information see:

Appendix B, pages 166 & 167, Figures 23 & 24 for
dimensional drawings.

Appendix C, page 170, Figure 22 for connection diagram.

When the monitored current is 5A turns, the panel mount LPM indicator will glow. The LCS10T12 is designed
to maximize the light output of the panel mount indicator. It can be used to monitor current flow of less than 5A
by passing the monitored conductor 2 or more times through the sensor.

CAUTION: The LCS10T12 must be connected to the LPM12 or LPMG12 before current flows to prevent damage
or a shock hazard. Monitored wires must be properly insulated.

Panel mount indicator designed to match the output of the LCS10T12. The LPM12 and LPMG12 come with 12 in.
(30.4 cm) wires and a one piece mounting clip. Both devices install quickly in a 0.25 in. (6.35 mm) hole in panels

from 0.031 - 0.062 in. (0.79 - 1.6 mm) thick.

Order Table:
Description Part Number
AC Current Sensor LCS10T12
Red LED Indicator LPM12
Green LED Indicator LPMG12

Specifications

Monitored Current
CurrentRange ............................
Wire Passes  Min. Current

1 5A
2 25A
3 17A
4 13A
5 5/X

Maximum Current.........................
AC Line Frequency ........................
DC Resistance of Current Limiter............
Mechanical

Sensor Hole..................oiiiiiiia..

Termination. ..............................
Environmental

Operating / Storage Temperature. ...........
Weight................ ... ..

2-50AAC

Max Current

50/X

Max. Inrush  Max. Wire Dia.

120A 0.355 in. (9.0 mm)
60A 0.187 in. (4.7 mm)
40A 0.15 in. (3.8 mm)
30A 0.125 in. (3.2 mm)
120/X

50A turns continuous

50/60Hz
650Q

0.36 in. (9.14 mm) for up to #4 AWG
(21.1 mm?) THHN wire

12in. (30

.4 cm) wire leads

-40° to 60°C/-40° to 85°C
LCS: = 0.8 0z (23 g)

LPM: = 0.

20z (6 g)

Features:

* Low cost go/no go indication

* May be connected to wires up to 500 feet
(152.4 m) long

* Remote monitoring of currents up to 50A

* Green or red LED indicator available

Approvals: (E -\ @

Available Models:
LCS10T12

LPM12

LPMGI2

For information, call 800-221-0487 [ Switches Unlimited [ Fax 718-672-6370 [1 www.switchesunlimited.com
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Liquid Level Controls

Operation

The LLC1 Series is a single probe conductive liquid
level control designed for OEM equipment and
commercial appliances. This unit may be ordered
with selectable or fixed fill or drain operation. A
time delay (1-60s) prevents rapid cycling of the
output relay. On adjustable units, the sensitivity
adjustment allows accurate level sensing while
ignoring foaming agents and floating debris.
Isolated AC voltage is provided at the probe to
prevent electrolysis. A trickle current of less than
1ImA determines the presence or absence of liquid
between the probe and common. The LLC1 Series
printed circuit board is conformal coated to resist
moisture and corrosion.

For more information see:
Appendix B, page 167, Figure 26 for dimensional drawing.
Appendix C, page 170, Figure 23 for connection diagram.

Drain (Pump-Down Mode): When the liquid level rises and touches the probe, a fixed time delay begins. This
time delay prevents rapid cycling of the output relay and its load. At the end of the time delay, the output relay
energizes and remains energized until the liquid level falls below the probe. The output relay then de-energizes
and remains de-energized until the liquid again touches the probe.

Fill (Pump-Up Mode): When the liquid level falls below the probe, a fixed time delay begins. This time delay
prevents rapid cycling of the output relay and its load. At the end of the time delay, the output relay energizes
and remains energized until the liquid level rises and touches the probe. The output relay then de-energizes and
remains de-energized until the liquid level again falls below the probe.

LLC1 Series

Features:

* Single probe level control for conductive
liquids

¢ Isolated AC voltage on the probes

* Adjustable or fixed sensing up to 250KQ

* Fill or drain operation available

e 24,120, or 230VAC models are available

e Isolated, 10A, SPDT & non-isolated, SPST
output contacts

Approvals: CE -\ @

Auxiliary Products:

* Quick connect to screw adaptor:
P/N: P1015-18
¢ Electrode: P/N: PHST-38QTN
* Threaded probe (24”): P/N: LLP-24
* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)

Available Models:

LLC14A1AX LLC14B60AX
LLC14A5AX LLC16A25AX
LLC14A7AX LLC16A3AX
LLC14B15AX LLC16B60A
LLC14B1AX

If desired part number is not listed, please call us
to see if it is technically possible to build.

Order Table:
LLC1 X X X X X
Input Operation Time Delay Sense Resistance Mounting
2-24VAC A - Drain —Fixed: Specify 1-60s in A - Adjustable Blank - Surface mount
4 -120VAC B - Fill 1s increments F - Fixed (Specify X-0.5 in. nylon
6 - 230VAC fixed resistance standoffs (three)

Specifications

Control

Sense Resistance....................
Sense Resistance Tolerance. ..........

Time Delay
Range...................oooiae.
Input
Voltage.................ooiiae.

Tolerance

AC Line Frequency .................
Output

(1-250) in 1KQ
increments.)

ON/OFF (single level) resistance sensor with
built-in time delay to prevent rapid cycling
Low voltage AC between probe & common.
Isolated from input & output.

Fixed or adjustable to 250KQ

Adjustable - guaranteed range

Factory fixed £10%

Fixed 1 - 60s in 1s increments

24,120, or 230VAC
-15% -20%

-20% -10%

50/60 Hz

Electromechanical relay

Non-isolated, SPST & Isolated, SPDT contacts
10A resistive @ 120/240VAC & 28VDG;

1/3 hp @ 120/240VAC

Mechanical - 1 x 107; Electrical -1 x 10°

Protection
SUIge ..ot IEEE C62.41-1991 Level A
Isolation Voltage. ................... 21500V RMS between input, output & probe
Mechanical
Mounting ......................... Surface mount to probe common with two
#6 (M3.5 x 0.6) screws or 0.50 in. (12.7 mm)
nylon standoffs with three #6 (M3.5 x 0.6) screws
(use Terminal 5 for probe common)
Termination. ....................... 0.25 in. (6.35 mm) male quick connect terminals
Dimensions (Open Board) ........... 3.5x2.75x 2in. (88.9 x 69.9 x 50.8 mm)
Environmental
Operating/Storage Temperature. . .. .. -20° to 55°C/-40° to 80°C
Coating ...l Printed circuit board is conformal coated to
resist moisture and corrosion
Weight............................=870z (247 g)
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Liquid Level Controls LLC2 Series

The LLC2 Series is a dual-probe conductive liquid Features:
level control designed for OEM equipment and
commercial appliance applications. Models are
available for fill or drain operation. Transformer
isolated 12VAC is provided at the probes to
prevent electrolysis. A trickle current of less than
1mA determines the presence or absence of liquid
between the probes and common. On adjustable

* Dual probe level control for conductive
liquids

* Isolated AC voltage on the probes

* Adjustable or fixed sensing up to 100KQ

* Terminal block or quick connect terminals

* Fill or drain operation available

units, the sensitivity adjustment allows accurate « 24,120, or 230VAC models are available
level sensing while ignoring foaming agents and « Isolated, 10A, SPDT output contacts
floating debris. The LLC2 Series printed circuit Approvals:

board is conformal coated to resist moisture and CE A @

corrosion.

) i Auxiliary Products:
For more 1r1f0rmat10n see:

Appendix B, page 167, Figure 27 for dimensional drawing. . . .
Appendix C, page 170, Figure 27 for connection diagram. lg;llif kpi%?g_?g to screw adaptor:

¢ Electrode: P/N: PHST-38QTN

* Threaded probe (24”): P/N: LLP-24
* Female quick connect:

Operation
Drain (Pump-Down Mode): When the liquid level rises and touches the high probe, the output relay energizes
and remains energized until the liquid level falls below the low probe. The output relay then de-energizes and

remains de-energized until the liquid again touches the high probe. P/N: P1015-13 (AWG 10/12)
Fill (Pump-Up Mode): When the liquid level falls below the low probe, the output relay energizes and remains P/N: P1015-64 (AWG 14/16)
energized until the liquid level rises and touches the high probe. The output relay then de-energizes and remains P/N: P1015-14 (AWG 18/22)
de-energized until the liquid level again falls below the low probe.

Available Models:

LLC24A2AN

LLC24A2F50N

LLC24B2F50N

LLC26A1F25C

If desired part number is not listed, please call us
to see if it is technically possible to build.

N C
0.44 0.25
W @135 | 635
X 3.62 3.5
(11.35) | (88.9)
Order Table: v | 212 | 25
LLC2 X X X X X (53.8) | (63.5)
Input Operation Termination Sense Resistance Mounting 0.19 0.25
2-24VAC A - Drain —1-0.25 Quick Connect A - Adjustable to 100kQ Dimension 4 4.83) | (6.35)
4 - 120VAC B - Fill —2 - Terminal Block F - Fixed (Specify fixed N
6 - 230VAC resistance 1-100 in 1KQ C Mounting dimensions as indicated
increments.) in Appendix B, page 167.
Specifications
Control Mechanical
Type. ... Resistance sensing for high & low level Mounting ... Surface mount with two or four #6
detection of conductive liquids (M3.5 x 0.6) screws
Sense Voltage ........................... 12VAC at probe terminals Termination ...................... .. ..., 0.25 in. (6.35 mm) duplex male quick
Sense Resistance Fixed or adjustable to 100KQ connect terminals
Sense Resistance Tolerance................ Adjustable: guaranteed range Fixed: +10% Terminal blocks for up to #14 AWG
Input (2.5 mm?) wire
Voltage...................lL 24,120, or 230VAC Dimensions (Open Board) ................ 4x3x2in. (101.6 x 76.2 x 50.8 mm)
Tolerance 24VAC....... -15% - 20% Environmental
120 & 230VAC ....... -20% - 10% Operating / Storage Temperature. ......... -20° to 55°C / -40° to 80°C
AC Line Frequency ...................... 50/60 Hz Coating ... Printed circuit board is conformal
Output coated to resist moisture and corrosion
Electromechanical relay Weight ................................. =90z (255 g)

Isolated, SPDT
10A resistive @ 120/240VAC & 28VDC;
1/3 hp @ 120/240VAC

Life.... ... Mechanical - 1 x 10”; Electrical - 1 x 10°
Protection
Isolation Voltage. . ....................... 21500V RMS between input, output, & probe
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Liﬂuid Level Controls LLC4 Series

R - _ The LLC4 combings resistance sensing circuitry Features:
CONTROL . with solid-state timing to provide single probe level
D maintenance. On adjustable units, the sensitivity ¢ Single probe level control for conductive
| Timns awann| = adjustment allows accurate level sensing while Liquid
jm} ignoring foaming agents and floating debris s : ;
38
s - & g g age . & : ¢ Adjustable or fixed sensing up to 250 KQ
senstiiy 1‘%\/;_", ¢ Isolated pulsed DC is proylded at the probe * Selectable or fixed fill or drain operation
o 0 = to prevent electrolysis. A trickle current of less available
Liquid Level Control than TmA determines the presence or absence of e 24 120, or 230VAC models are available
Part Number: TLF . . . 7 '’
T conductive hq'uld between the pr'obe and common. + Tsolated pulsed DC on the probes
120VAC 12008 The LLC4 Series can be used with many types of « Tsolated, 4A, SPDT output contacts
GARE NI A low voltage (resistance changing) transducers to A LA
rovals:
perform other control functions like temperature PP C€ b\ @
limit control, photo limit control, condensation
sensing, and ice sensing. Auxiliary Products:
For more information see: ¢ Electrode: P/N: PHST-38QTN
Appendix B, page 166, Figure 19 for dimensional drawing. o Threaded probe (24"): P/N: LLP-24
Appendix C, page 170, Figure 24 for connection diagram. * Panel mount kit: P/N: BZ1
Operation o . . . L * 8-pin socket: P/N: NDS-8
Drain (Pump-Down Mode): When the liquid level rises and touches the probe, the time delay begins. This time « Hold-down clips (sold in pairs):
delay prevents rapid cycling of the output relay and its load. At the end of the time delay, the output relay and P/N: PSC8 (NDS-8) ’

LED energize and remain energized until the liquid level falls below the probe level. The output relay and LED
de-energize and remain de-energized until the liquid rises and touches the probe.
Fill (Pump-Up Mode): When the liquid level falls below the probe, the time delay begins. This time delay prevents

rapid cycling of the output relay and its load. At the end of the time delay, the output relay and LED energize and Available Models:

remain energized until the liquid level rises and touches the probe. The output relay and LED then de-energize LLC42A10A LLC44A60A

and remain de-energized until the liquid level again falls below the probe level. LLC42ATA LLC44B1F250
LLC42B15A LLC44B20A
LLC44A10A LLC44B2A
LLC44A1A LLC44B30A
LLC44A2A LLC44B4A
LLC44A4A LLC44B5A
LLC44A5A LLC44B5F100

If desired part number is not listed, please call us
to see if it is technically possible to build.

Order Table:
LLC4 X X X A
Input Operation Time Delay Sense Resistance
2-24VAC —A - Drain Specify fixed delay A - Adjustable (1-250k)
4-120VAC '—B-Fill 1-60s in 1s increments F - Fixed (Specify
6 - 230VAC fixed resistance (1-250)

in 1K increments.)

Specifications

Control Protection

Type ..o ON/OFF (single level) resistance sensor with Surge ... IEEE C62.41-1991 Level A
built-in time delay to prevent rapid cycling Isolation Voltage ................... 21500V RMS between input, output & probe

Sensing Voltage .................... Pulsed DC at probe terminals Mechanical

Sensing Resistance.................. Fixed or adjustable to 250KQ Mounting ... Plug-in socket

Sensing Resistance Tolerance. . ....... Adjustable: 1K £500Q at low end; 250K +25% at Termination ....................... Octal 8-pin plug-in
high end Dimensions ....................... 291 x2.39x1.78 in. (73.9 x 60.7 x 45.2 mm)
Factory fixed: £10% or 500Q, whichever is greater Environmental

Input Operating/Storage Temperature .. ... -20° to 60°C/-40° to 80°C

Voltage. .............cooiiii., 24,120, or 230VAC Weight ............................ =60z (170 g)

Tolerance 24VAC...... -15%, +20%

120 & 230VAC. ... .. -20%, +10%
AC Line Frequency ................. 50/60 Hz
Output

Electromechanical relay
Isolated, SPDT
4A resistive @ 240VAC; 1/10 hp @ 240VAC

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com 131
tech@switchesunlimited.com [ sales@switchesunlimited.com



Liﬂuid Level Controls LLC5 Series

Operation

The LLC5 provides dual probe conductive
liquid level control in a convenient octal plug-
in package. Models are available for fixed fill
or drain operation. Isolated, pulsed DC voltage
on the probes prevents electrolytic plating. Less
than 1 mA of current is used to sense the presence
of conductive liquid between the probes and
common. On adjustable units, the sensitivity
adjustment eliminates false tripping caused by
floating debris and foaming agents.

LIQUID LEVEL
CONTROL
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AN

1= ~—g
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MADE RELAY
W ENERGIZED

For more information see:

Appendix B, page 167, Figure 29 for dimensional
drawing.

Appendix C, page 170, Figure 28 for connection
diagram.

Drain (Pump-Down Mode): When the liquid level rises and touches the high level probe, the output relay and
LED energize and remain energized until the liquid level falls below the low level probe. The output relay and
LED de-energize and remain de-energized until the liquid rises and touches the high level probe.

Fill (Pump-Up Mode): When the liquid level falls below the low level probe, the output relay and LED energize
and remain energized until the liquid level rises and touches the high level probe. The output relay and LED
de-energize and remain de-energized until the liquid level again falls below the low level probe.

Order Table:
LLC5 X X X X
Input Operation Sense Resistance Connection
2-24VAC A - Drain A - Adjustable Blank - Standard (#6 Low, #8 High)
4 - 120VAC B - Fill F - Fixed (Specify fixed resistance S - Reverse (#8 Low, #6 High)
6 - 230VAC 1-100 in 1K increments.)

Features:

* Dual probe level control for conductive
liquids

* Onboard knob or fixed sensing up to 100KQ

¢ Fill or drain operation available

* Select standard or diagnostic LED operation

* Diagnostic LED operation reduces adjustment
& troubleshooting time

e 24,120, or 230VAC models are available

¢ Isolated, 5A, SPDT ouput contacts

Approvals: CE -\ @

Auxiliary Products:

* Panel mount kit: P/N: BZ1

* Octal 8-pin socket: P/N: NDS-8

* Hold-down clips (sold in pairs):
P/N: PSC8 (NDS-8)

¢ Electrode: P/N: PHST-38QTN

* Threaded probe (24”): P/N: LLP-24

Available Models:

LLC52AA LLC54AF10
LLC52BA LLC54BA
LLC54AA LLC54BAS
LLC54AAS LLC56AA

If desired part number is not listed, please call us
to see if it is technically possible to build.

Blank - Standard LED operation

X
|:LED Operation
D - LED operation with diagnostics

Specifications

Control Output

Type ... Resistance sensing for high & low level detection Type............. Electromechanical relay
of conductive liquids Form................ Isolated, SPDT

Sensing Voltage .................. Pulsed DC at probe terminals Rating .......................... 5A resistive @ 240VAC

Sensing Resistance................ Factory fixed or adjustable to 100KQ 1/10 hp @ 240VAC

Sensing Resistance Tolerance. . . .. .. Adjustable: 1K £500Q at low end; Protection
100KQ +25%, 0% at high end Isolation Voltage. ................. 21500V RMS between input, output,
Factory fixed: #10% or 500Q whichever is greater & probe

Response Time . .. ................ Debounce time delay <1s Mechanical

Input Mounting ....................... Plug-in socket

Voltage. ..............coouinn.n. 24,120, or 230VAC Dimensions. ..................... 3.01x2.39 x1.78 in. (76.5 x 60.7 x 45.2 mm)

Tolerance 24VAC..... -15%, +20% Termination ..................... Octal 8-pin plug-in

120 & 230VAC..... -20%, +10% Environmental
AC Line Frequency ............... 50/60 Hz Operating/Storage Temperature . ..-20° to 60°C / -40° to 80°C

Weight..............

............ =60z (170 g)
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Liﬂuid Level Controls LLC6 Series

The LLC6 Series is a plug-in, single-probe
conductive liquid level control designed for low
liquid level cutoff protection. It offers a factory
fixed time delay of 1 - 60s and is available in
input voltages of 24, 120, or 230VAC. LED
indicator illuminates whenever the LLC6’s 10A,
SPDT output relay is energized. Available with
automatic/ manual reset or a special manual reset
with power outage feature, which auto resets
the unit when power is restored and the water
level is acceptable. 24VAC and 120VAC units
are recognized as limit switches under UL353
(230VAC units are UL508) and CSA certified under
Standard 14.

LIQUID LEVEL
CONTROL
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RATING: 10 A RES. AT 240 VAC
LIQUID LEVEL CONTROL

LLCB
[XXXX]

WWW.S8aC.com  MADE IN USA

For more information see:
Appendix B, page 166, Figure 19 for dimensional drawing.
Appendix C, page 170, Figure 26 for connection diagram.

Operation

Automatic Reset (Reset terminals not connected): When liquid rises to the low level cutoff probe, the output
relay and the LED indicator energize. When the liquid falls below low level cutoff probe, the output relay and
the LED indicator de-energize after a fixed time delay.

Manual Reset (Reset switch connected): When the liquid level falls below the low level probe, the output relay
and LED de-energize after a fixed time delay. When the liquid level rises to the low level probe, the output relay
and LED indicator remain de-energized until the manual reset switch is opened; then they energize immediately.
Power Outage Manual Reset (Reset switch connected): A power outage causes the output relay and LED
indicator to de-energize. Upon restoration of power, if the liquid level is above the low level probe, the output
relay and LED indicator will re-energize. If the liquid level is below the low level probe, the output relay and
LED indicator remain de-energized until the Normally Closed (NC) reset switch is opened.

Order Table:
LLC6 X X X X
Input Time Delay (fixed) Sense Resistance Reset
2-24VAC  '—Specify fixed delay F - Fixed (Specify —M - Manual/ Automatic
4 -120VAC in seconds (1-60) in 1s fixed resistance in Reset
6 - 230VAC increments kilohms (5-250) —FP - Power outage

in 1K increments.) manual reset

Specifications

Control

Type .o ON/OFF (single level) resistance sensor with
built-in time delay to prevent rapid cycling

Sense Voltage ......................... 12VAC nominal at probe terminals

Sense Resistance. .............. Fixed 5K - 250KQ

Sense Resistance Tolerance Fixed +10%

Time Delay Isolation Voltage. . .......

Range................................ 1-60s in 1s increments

Tolerance................. ... ... +20% Mechanical

Repeat Accuracy ...................... +10% Mounting .....................

Time Delay vs Temp. & Voltage.......... +10% Termination ...................

Power Outage Reset Delay.............. <ls Dimensions.............

Input Environmental

Voltage. ... 24,120, or 230VAC Operating / Storage Temperature.

Tolerance 24VAC....... +20% to -15% Humidity. .....................
120 or 230VAC ...... +10% to -20% Weight .................

AC Line Frequency .................... 50/60 Hz

Output

Features:

¢ Designed for low level cutoff protection

* Energized on wet probe

¢ Fixed time delay of 1 - 60s

* Fixed sense resistance of 5K - 250KQ
24,120, or 230VAC input voltage available
* Non-isolated, 10A, SPDT output contacts

Approvals: CE -\ @

Auxiliary Products:

* Electrode: P/N: PHST-38QTN

* Threaded probe (24”): P/N: LLP-24

e Panel mount kit: P/N: BZ1

* 11-pin socket: P/N: NDS-11

* Hold-down clips (sold in pairs):
P/N: PSC11 (NDS-11)

Available Models:

LLC6210F10M LLC643F250M
LLC622F10P LLC645F250M
LLC6410F10M LLC6610F5P
LLC642F10M

If desired part number is not listed, please call us
to see if it is technically possible to build.

Electromechanical relay
. .Non-isolated, SPDT

1/2hp @ 250VAC

..IEEE C62.41-1991 Level A

.............. > 2500V RMS between input & output

terminals

... .Plug-in socket
..11-pin relay type

AAAAAAAAAAAAAA 291 x2.39x1.78in. (73.9 x 60.7 x 45.2 mm)

. .-40° to 60°C / -40° to 80°C
..95% relative, non-condensing

i ....=7302(207g)

10A resistive @ 240VAC; 1/4 hp @ 125VAC;

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com
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Liquid Level Controls

LLC8 Series

Operation

The LLCS8 Series is a low cost, single-probe
conductive liquid level control designed for low
liquid level cutoff protection. It offers a factory
fixed time delay of 1 - 60s and is available for input
voltages of 24, 120, or 230VAC. LED indicator
illuminates whenever the LLC8's isolated, 104,
SPDT output relay is energized. Sense resistance
is fixed from 5K - 250K Q. Available with manual/
automatic reset or a special manual reset with a
power outage feature that auto resets the unit when
power is restored and the water level is acceptable.
24 and 120VAC units are UL recognized as limit
switches under UL353 (230VAC units are UL 508)
and CSA certified under Standard 14.

For more information see:
Appendix B, page 167, Figure 28 for dimensional drawing.
Appendix C, page 170, Figure 25 for connection diagram.

Automatic Reset (Reset switch not connected): When liquid rises to low level cutoff probe, output relay and
LED indicator energize. When liquid falls below the low level cutoff probe, the output relay and LED indicator

de-energize after a fixed time delay.

Manual Reset (Reset switch connected): When the liquid level falls below low level probe, the output relay and
LED de-energize after a fixed time delay. When the liquid level rises to low level probe, the output relay and
LED indicator remain de-energized until the NC manual reset switch is opened; then they energize immediately.
Power Outage Manual Reset (Reset switch connected): A power outage causes the output relay and LED
indicator to de-energize. Upon restoration of power, if the liquid is touching the low level probe, the output

relay and LED indicator will re-energize. If the liquid

level is below the low level probe, the output relay and

LED indicator remain de-energized until the NC reset switch is opened.

Order Table:
LLC8 X X
Input Time Delay (fixed)
2-24VAC Specify fixed delay
4 - 120VAC in seconds (1-60) in 1s
6 - 230VAC increments

X X
Sense Resistance Reset
F - Fixed (Specify
fixed resistance in
kilohms (5-250)
in 1K increments.)

Features:

* Designed for low level cutoff protection

* Energized on wet probe

* Fixed time delay 1 - 60s

¢ Fixed sense resistance of 5K - 250KQ

* 24,120, or 230VAC input voltages available
e Isolated, 10A, SPDT output contacts

Approvals: CE -\ @

Auxiliary Products:

* Quick connect to screw adaptor:
P/N: P1015-18
¢ Electrode: P/N: PHST-38QTN
e Threaded probe (24”): P/N: LLP-24
¢ Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)

Available Models:

LLC825F5M LLC843F26P
LLC843F10M LLC845F25P
LLC843F10P LLC8610F12M
LLC843F26M

If desired part number is not listed, please call us
to see if it is technically possible to build.

M - Manual/ Automatic Reset
P - Power outage manual reset

Specifications

Control Protection
TYPC v Resistance sensing for conductive liquids with Surge ... ... IEEE C62.41-1991 Level A
time delay Isolation Voltage. ................. > 2500V RMS input to output terminals

Sense Voltage .................... 12VAC nominal at probe terminals Mechanical
Sense Resistance Fixed 5K - 250KQ Mounting ............ ... ... 0.5 in. (12.7 mm) x .187 (4.76 mm) dia.
Sense Resistance Tolerance. . .. .. ... +10% nylon standoffs (3)
Time Delay Termination Electrical ...... 0.25 in. (6.35 mm) male quick connect
Tolerance........................ +20% terminals
Repeat Accuracy ................. +10% Reset Switch & Probe(s). . .. .. 0.187 x 0.03 in. (4.75 x 0.76 mm) male quick
Time Delay vs Temp. & Voltage. . . .. +10% connect terminals
Power Outage Reset Delay......... <ls Environmental
Input Operating/Storage Temperature. . . . -40° to 60°C / -40° to 80°C
Voltage. . ..o vveeiii e 24,120, or 230VAC Coating ......................... Printed circuit board is conformal coated
Tolerance 24VAC..... -15% -20% to resist moisture & corrosion

120 or 230VAC. .. .. 20% -10% Humidity. ....................... 95% relative, non-condensing
AC Line Frequency ............... 50/60 Hz Weight . ......................... =50z (1417 g)
Output
Type ... Electromechanical relay

Isolated SPDT

1/2hp @ 250VAC

10A resistive @ 120/240VAC; 1/4 hp @ 125VAC;
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Alternating Relay

The ARP Series is used in systems where equal
run time for two motors is desirable. The selector
switch allows selection of alternation of either load
for continuous operation. LED's indicate the status
of the output relay. This versatile series may be
front panel mounted (BZ1 accessory required) or
35 mm DIN rail mounted with an accessory socket.

ALTERNATING
RELAY

i
A Q
S
s i

ssac,

For more information see:
Appendix B, page 167, Figure 31 for dimensional drawing.
Appendix C, 170, Figure 29 for connection diagram.

Operation
Alternating: When the rotary switch is in the “alternate” position, alternating operation of Load A and Load B
occurs upon the opening of the control switch S1. To terminate alternating operation and cause only the selected
load to operate, rotate the switch to position “A” to lock Load A or position “B” to lock Load B. The LEDs indicate
the status of the internal relay and which load is selected to operate.
Note: Input voltage must be applied at all times for proper alternation. The use of a solid-state control switch
for S1 may not initiate alternation correctly. S1 voltage must be from the same supply as the unit’s input
voltage (see connection diagrams). Loss of input voltage resets the unit; Load A becomes the lead load for
the next operation.
Duplexing (Cross Wired): Duplexing models operate the same as alternating relays and when both the Control
(S1) and Lag Load (S2) Switches are closed, Load A and Load B energize simultaneously.
The DPDT 8-pin, cross-wired option, allows extra system load capacity through simultaneous operation of both
motors when needed. Relay contacts are not isolated.

Order Table:
ARP X X X
Input Output Form Switch Operation
2 -24VAC 1-SPDT, 8-pin Blank - No Switch
4 -120VAC 2 - DPDT, 11-pin S - Rotary Switch
6 - 230VAC 3 - DPDT, 8-pin

cross wired

ARP Series

Features:

e Provides equal run time for two motors

* Alternating or electrically locked operation
* Low profile selection switch

* 10A output contacts

* LED status indication

¢ Industry standard base connection

Approvals: (€ -\ @

Auxiliary Products:

* Hold-down clips (sold in pairs):
P/N: PSC8 (NDS-8)
P/N: PSC11 (NDS-11)
¢ Panel mount kit: P/N: BZ1
11-pin socket: P/N: NDS-11
8-pin socket: P/N: NDS-8
DIN rail: P/N: C103PM

Available Models:

ARP23S ARP43S
ARP41 ARP61S
ARP41S ARP63
ARP42S ARP63S
ARP43

If desired part number is not listed, please call us
to see if it is technically possible to build.

Specifications

Input Protection
Voltage...................ooiiiit 24,120, or 230VAC Isolation Voltage. ...................... 21500V RMS input to output
Tolerance 24VAC.. ... -15% - 20% Mechanical
120 & 230VAC... ... -20% -10% Mounting .............. .. .. o Plug-in socket

AC Line Frequency .................... 50/60Hz Dimensions 3.2x2.39x1.78 in. (81.3 x 60.7 x 45.2 mm)
Output Termination. .......................... Octal 8-pin or magnal 11-pin

Electromechanical relay Environmental

SPDT, DPDT, or cross wired DPDT Operating / Storage Temperature. . .. .... -20° to 60°C / -30° to 85°C

10A resistive @ 120/240VAC & 28 VDC; Weight...............................=560z (159 g)

1/3 hp @ 120/240VAC

250VAC NOTE: Unit does not have debounce time delay.

Life. ... Mechanical - 1 x 107; Electrical - 1 x 10°
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Series Included

Beacon Flasher

FA 137
FS155-. 137
FS165-. . . 137

Lamp Monitors

Incandescent Lamps

BB . 138
SCRAI0D . ... 139
SCRA30T ... 140
SCRO30T ... 140
LED Lamps

FBOL. .. 141
SCRIL ... 142
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Beacon Tower Flasher

<

AC
VOLTAGE

-

3

B-KON Flashers have proven their reliability
through years of use on communication towers,
smoke stacks, cooling towers, tall buildings,
bridges and utility towers. The highest quality
components are encapsulated in a rugged plastic
housing with a molded-in heat transfer plate. The
flash rate, ratio, and fail-safe design meet FAA
regulations. Zero voltage switching can increase
lamp life up to ten times. The FS155-30RF &
FS165-30RF include superior RF filtering circuitry
for use in high RF installations; including AM
hot towers.

For more information see:
Appendix B, page 165, Figure 4 for dimensional drawing.
Appendix C, page 171, Figure 30 for connection diagram.

Operation

FS Series - Flasher (OFF First)

FA Series - Flashers & Aux. Modules

Upon application of input voltage, the T2 OFF time begins.
At the end of the OFF time, the T1 ON time begins and the
load energizes. At the end of T1, T2 begins and the load
de-energizes. This cycle repeats until voltage is removed.
Reset: Removing input voltage resets the output and the
sequence to T2.

FS & FA Series

Features:

e Zero voltage switching - up to 10 times
longer lamp life

* No RFI caused by contacts closing

* High inrush capability - up to 200A

* RF model for AM hot towers & other high
RF installations

* Auxiliary units for synchronous flashing or
constant line loading

Approvals: (@ (FS155 & FA155 models only)

Auxiliary Products:

* Quick connect to screw adaptor:
P/N: P1015-18

¢ Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)

Available Models:

FA155 FS155-30RF
FA155-2 FS155-30T
FA165 FS165-30T
FA165-2

If desired part number is not listed, please call us
to see if it is technically possible to build.

Order Table:

Input Wattage Inrush Description Part Number
120VAC 2500W 200A For High RF Radiation locations including AM Hot Towers FS155-30RF
120VAC 2500W 200A Standard Flasher FS155-30T
230VAC 5000W 200A For High RF Radjiation locations including AM Hot Towers FS165-30RF
230VAC 5000W 200A Standard Flasher FS165-30T
120VAC 2500W 200A Auxiliary unit for synchronous operating of additional beacons FA155-2
120VAC 3000W 300A Auxiliary unit with optical isolation between input and load contacts FA155-3
230VAC 5000W 200A Auxiliary unit for sychronous operating of additional beacons FA165-2
120VAC 2500W 200A Auxiliary unit to provide constant line loading FA155
230VAC 5000W 200A Auxiliary unit to provide constant line loading FA165

Specifications

Operation. ... Single & multiple beacon flashing with
auxiliary modules

Flash Rate (FS Series Only)................... 30 £10 FPM

ON/OFF Ratio (FS Series Only)............... 50 - 67% ON time; 33 - 50% OFF time

Voltage. ... 120 or 230VAC +20%

AC Line Frequency 50/60Hz

Output Rating (Zero Voltage Switching) ....... 2500W @ 120VAC; 5000W @ 230VAC

Inrush Current 200A peak for 1 cycle of AC line

Mounting*......... Surface mount with one #10 (M5 x 0.8) screw
Dimensions. ....... 2 x2x1.51 in. (50.8 x 50.8 x 38.4 mm)
Termination. ....... 0.25 in. (6.35 mm) male quick connect terminals
Circuitry. ........ ... Encapsulated

Operating / Storage Temperature ............ -55° to 65°C / -55° to 85°C

Humidity 95% relative, non-condensing

Weight .................................... =390z (111g)

*Note: Must be mounted to metal surface using the included heat sink compound. The
maximum mounting surface temperature is 90°C.
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Flasher & Incandescent Beacon Alarm Relay

FB120A/FB230A

The FB120A and FB230A are used to monitor the
operation of one two-lamp incandescent beacon
and one beacon flasher (or auxiliary module).
The flasher and lamps are monitored by sensing
the flow of current in the circuit. If the lamp(s) or
the flasher fail to operate properly, a solid-state
outputand an isolated SPDT relay energize. When
connected to a site monitoring system, this unit outputs
provides the remote beacon monitoring protection
required by the FAA/FCC. On a multiple beacon
structure, one unit is required for each two-lamp
incandescent beacon (one unit per beacon for

LED beacons).

For more information see:

Features:

* Senses failed flashing incandescent beacon
lamps & beacon flashers

* Toroidal current sensing

* One isolated, 5A, SPDT alarm output

* Two 1A, solid-state line voltage alarm

e Trip delays prevent nuisance alarms
Available Models:

FB120A
FB230A

Appendix B, page 167, Figure 32 for dimensional drawing.
Appendix C, page 171, Figure 31 for connection diagram.

Operation

If one lamp in an incandescent beacon fails, the relay
and solid-state lamp failure outputs energize after 10s.
If the flasher fails in the ON or OFF condition, the relay
and the solid-state flasher failure output energizes after
6s. If both failures occur, all three outputs energize after

their trip delays.

Note: If both incandescent lamps fail, all three outputs will
energize. The relay and solid-state flasher failure output
energizes after 6s, and the solid-state lamp failure output

energizes after 10s.

Order Table:
Input Lamp Type Part Number
120VAC Incandescent Beacon FB120A
230VAC Incandescent Beacon FB230A

Specifications

Input Voltage

FBI20A. ... ..ot 120VAC £15%

FB230A. . ...t ..280VAC £15%

AC Line Frequency .50/60Hz

Lamp Socket Voltage................. +10%; 50/60Hz

Alarm Outputs

Type. ... 3 total - 1 relay, 2 solid state;

One isolated SPDT relay rated 5A resistive
Two solid-state line voltage outputs
rated 0.5A steady, 5A inrush

Lamp Failure Detection

FBI20A. ... ... For two 620W or 700W lamps
FB230A. ... For two 500W or 700W lamps
Trip Delays

Flasher Failure ...................... Fixed at 6s; -0/+40%

Lamp Failure ....................... Fixed at 10s; -0/+40%

LEDs

Lamp Failure (Red) .................. Glows when one or both lamps fail
Flasher Failure (Red)................. Glows when the flasher fails
Protection

Circuitry ........... ... Encapsulated

Mounting .......................... Surface mount with two #6 (M3.5 x 0.6) screws

Dimensions. ........................ 3.5x2.5x1.75in. (88.9 x 63.5 x 44.5 mm)

Termination. ........................ 7 position barrier block for 20 AWG (0.5 mm?)
to 14 AWG (2.5 mm?) wire

Environmental

Operating / Storage Temperature. . . . .. -55° to 60°C / -55° to 85°C

Weight............................. =70z (198 g)
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Obstruction LamB Alarm Relaz SCR490D

The SCR490D Series is used to provide remote Features:
monitoring of steady burning incandescent marker
and obstruction lighting. Four onboard switches
allow operator programming for lighting systems
with two through nine lamps on a single AC circuit. monitored

The SCR490D uses a toroidal sensor and electronic « Toroidal current sensing

circuitry to sense the failure of one or more lamps. « Isolated, 10A, SPDT alarm output contacts

* 1A, solid-state line voltage alarm output
* 6 second trip delay prevents nuisance

* Senses failed obstruction lamps
* 2 - 9 steadily burning lamps can be

For more information see:
Appendix B, page 167, Figure 32 for dimensional drawing.

N E X . alarms
Appendix C, page 171, Figure 32 for connection diagram. Approvals: C€ @
Operation
When a lamp fails, the SCR490D senses a decrease in
current flow. Then, after a fixed time delay, it transfers Available Models:
to its alarm mode. In alarm mode, the LED indicator, the SCRA90D

output relay (SPDT isolated contacts), and a non-isolated
solid-state output are energized. Replacement of the failed
lamps resets the alarm outputs and the LED indicator.
To prevent false alarm signals, power must be applied to
the SCR490D at the same time that lamps are energized.

Order Table:
Input Part Number
120VAC SCR490D

Specifications

Operation Mounting ...............c. o Surface mount with two #6 (M3.5 x 0.6)
Number of Lamps ....................... 2 -9 (selectable) screws

Lamp Wattage .................... ... 116W, incandescent lamps Dimensions. .............. ...l 3.5x25x1.75in. (88.9 x 63.5 x 44.5 mm)
Rated Lamp Voltage ... 120 or 130VAC (selectable) Termination. ................... ... ... Screws with captive clamps for up to
Monitored Voltage................. ... 120VAC £3% 14 AWG (2.45 mm?) wire

Trip Delay ... =0s fixed Circuitry ............ ... Encapsulated

Voltage. . .. ... 120VAC Operating/Storage Temperature -55° to 65°C / -55° to 85°C
AC Line Frequency .. 50/60Hz Humidity..................... 95% relative, non-condensing
Tolerance -20% -10% Weight.................................=680z (193 g)

Line Voltage Output (Solid State Rated) . ... <125W to operate a spare lamp or alarm
Isolated Alarm Output ................... 10A @ 120VAC or 30VDC resistive;
1/4hp @ 125VAC; 1/2 hp @ 250VAC
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Universal Lamp Alarm Relay

SCR Series

The SCR series is a universal lamp alarm relay
designed to sense the failure of flashing or steady
incandescent beacon lamps or steady side lights.
The toroidal current sensor provides isolation and
allows monitoring of more than one line at a time.
The SCR Series energizes when one or more lamps
fail. It will monitor the operation of one to four
side lights and up to four beacon lamps.

RO

) PR
oW

For more information see:
Appendix B, page 167, Figure 32 for dimensional drawing.
Appendix C, page 171, Figure 33 for connection diagram.

Operation

When a lamp fails, the SCR Series senses a decrease in
current flow. After a fixed time delay, the LED glows
and the two alarm outputs energize. The outputs and the
LED are reset when the failed lamps are replaced and the
current returns to the nominal setting, or when the input
voltage is removed. The SCR will sense an open flasher,
it will not sense a continuously ON flasher (see FB Series).

Order Table:
Input Lamp Type Part Number
120VAC Incandescent SCR430T
230VAC Incandescent SCR630T

Features:

* Monitors incandescent lamps for failure

* Senses failed flashing beacon or
obstruction lamps

* Switch selectable number, voltage, &
wattage of lamps

¢ Isolated, 10A, SPDT alarm output contacts

¢ 1A, solid-state line voltage alarm output

¢ Toroidal current sensing

Approvals: (€ @} (sCRa30T only)

Available Models:
SCR430T
SCR630T

Specifications

Lamp Monitoring Mechanical
Capacity (inlamps) ............... ... .. 0.0 100W  116W  620W  700W Mounting .................
SCR430T 120VAC Lamps . ... .. 4 4 4 n/a Dimensions...............
SCR630T 230VAC Lamps.. ... .. n/a 4 n/a 4 Termination. ...............
Time Delay
TripDelay .....................ooooL Factory fixed = 6s Protection
Input Circuitry ..................
Input Voltage/Tolerance. .................... SCR430T - 120VAC £10% Environmental
SCR630T - 230VAC £10% Operating Temperature. . . . ..
ACLine Frequency ......................... 50/60Hz Weight....................
Output.........ooooiiiiiiii To operate a spare lamp or alarm
Line Voltage Output (Solid-state Rated). . .. .. .. <125W @ 120VAC
< 250W @ 240VAC
Isolated Alarm Output (SPDT) ............... 10A @ 240VAC or 30VDC resistive;

1/4 hp @ 125VAC; 1/2 hp @ 250VAC
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................ Two #6 (M3.5 x 0.6) screws
.............. 3.5x2.5x1.75in. (88.9 x 63.5 x 44.5 mm)
................ Screws with captive clamps for up to

14 AWG (2.45 mm?) wire

................ Encapsulated

................ -55° to 65°C
ceiiiiiiii....=680z (193 g)

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com



Universal LamB Alarm Relaz FBIL

The FB series is a universal lamp alarm relay
designed to sense the failure of flashing LED
beacon lamps. It will monitor the operation of
one to eight beacons connected to a single flasher
and/or auxiliary modules and the operation of
the flasher. The FB Series output relay energizes
when one or more lamps fail. All monitored lamps
must be the same wattage and voltage. The 0.5A
solid-state output energizes when a flasher failure
is sensed.

Features:

* Senses failed flashing beacon lamps

¢ Switch selectable number of beacons

* Senses flasher failure

¢ Isolated, 10A, SPDT alarm output contacts

* 10A, NO line voltage alarm output

* 0.5A, solid-state flasher failure output “F”

* Self calibrating; no fine adjustment required
* Meets FAA-AC No: 150/5345-43E

Approvals: CE

For more information see:
Appendix B, page 167, Figure 32 for dimensional drawing.
Appendix C, page 171, Figure 31 for connection diagram.

Auxiliary Products:

* DIN mount adaptor:
P/N: P1023-20

Operation * DIN rail: P/N: C103PM (Al)

When a LED beacon lamp fails, the FB senses a decrease in current flow. After a 10s lamp failure trip delay, the

isolated SPDT (4-5-6) and non-isolated SPNO (3-1) relay contacts energize. These contacts are used to indicate a .

beacon failure has occurred. The “L” onboard LED indicator flashes green during the trip delay and glows red Available Models:

after the output relay energizes. Connected to a site monitoring system, it provides remote beacon monitoring FBIL

required by FAA-AC No: 150/5345-43E.

The FB also monitors the operation of the flasher. If the flasher remains in the ON or OFF condition for more

than 6s the solid-state output energizes and the “F“ flasher failure, onboard LED glows red. This output is

normally used to energize an external flasher bypass relay. The contacts of the bypass relay are used to route

voltage around the failed flasher and to indicate an alarm condition.

Note: In a single flasher, single beacon system, if the beacon lamp fails, zero current flow is detected. This will

cause the flasher failure output to energize after 6s and then the beacon failure outputs after 10s. This is normal

operation and can be expected anytime zero current is flowing through the monitored conductor.

Calibration

The alarm relays must be calibrated after initial installation and each time the LED lamps are replaced. In order to calibrate or re-calibrate the alarm relay, the internal

memory must be cleared.

Clearing Memory:

Remove input voltage, transfer the calibration switch to the off position, re-apply input voltage. The LED will flash Red to indicate the memory is clear and the relay is

ready for calibration.

Calibration:

1) Perform visual inspection of the structure’s lighting to assure all lamps and flashers are operating properly.

2) Remove input voltage, and check to ensure the calibrate switch is in the OFF position. Adjust the lamp selector switches for the correct number of similar (see note a)

lamps to be monitored.

3) Reapply input voltage, the LED should flash Red. After confirming the LED is flashing Red and the lamp selector switches are properly adjusted, transfer the calibrate

switch from OFF to ON. The LED will alternately flash Red & Green. Within 30 seconds the LED will glow Green indicating input power is applied and the unit is

calibrated. Leave the calibrate switch in the ON position. Reapplying input voltage when this switch is in the ON position does not affect the calibration settings.

Calibration Failed:

4) If the relay is unable to establish trip points for the setup conditions within 60 seconds, the LED will double blink Red. Remove input voltage and repeat steps 2 and 3.

Notes:

. Monitoring a mixture of LED beacons and LED obstruction lamps is not possible with the SCRIL.

. This alarm relay is not designed to monitor incandescent lamps.

. This alarm relay must be recalibrated each time an LED lamp is replaced.

. Due to LED lamp aging, recalibration every 12 months is recommended.

. Applying input voltage when the calibrate switch is in the OFF position, erases the previous calibration settings. The LED will flash Red. The output relays are OFF and
the unit will not sense lamp failures.

f. Only one (1) temperature compensated LED Beacon can be monitored with this product. A combination of temperature compensated and standard LED Beacons cannot

be monitored.

o an o

Indicator Table:
L | Green Input ON & Calibrated
L | Green Flashing Trip Delay
L | Red Lamp Failure
Order Table: L | Red/Green Flashing | Calibrating
Input Beacon Type Part Number L | Red Flashing Not Calibrated
120 - 230VAC LED FBIL
F | Red Flasher Failure
Specifications
Sensors Solid-state Line Voltage Output (F)......... 0.5A steady; 5A inrush
Calibration Range (total all Lamps)........ 150mA - 8.0A Mechanical
Absolute Max Current (total all Lamps) . ... 15A max. (may not calibrate above 8A) Mounting ............... ... One #10 (M5 x 0.8) screw
Single Lamp Current .................... 150mA - 8.0A (total all lamps < 8.0A) Dimensions. .. 3x2x1.64in (76.7 x 51.3 x 41.7 mm)
Trip Delay Termination. ............................ IP20 screw terminals for up to 14 AWG
Flasher Failure .......................... Fixed at 6s; -0/+40% (2.45 mm?) wire or two 16 AWG
Lamp Failure ........................... Fixed at 10s; -0/ +40% (1.3 mm?) wires
Input LEDs
Input Voltage/Tolerance. ................. 120 to 230VAC / +15% Power/Timing/Lamp Failure (Bi color) .. .. Glows red when one or more lamps fail
AC Line Frequency ...................... 50/60Hz Flasher Failure (Red)..................... Glows red when the flasher fails
Output................iii To operate a spare lamp or alarm Protection
Line Voltage Output (SPNO).............. 5A @ 240VAC or 30VDC resistive; Circuitry ........... ... Encapsulated
1/4hp @ 125VAC; 1/2 hp @ 250VAC Environmental
Isolated Alarm Output (SPDT) ............ 10A @ 240VAC or 30VDC resistive; Operating / Storage Temperature. ......... -40° to 60°C / -40° to 85°C
1/4hp @ 125VAC; 1/2 hp @ 250VAC Weight................................. =390z (111g)
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Universal Lamp Alarm Relay SCRI9L

The SCR series is a universal lamp alarm relay Features:
designed to sense the failure of flashing or steady
LED beacon lamps or obstruction lamps. The SCR * Monitors LED lamps for failure

Series energizes when one or more lamps fail. It * Senses failed flashing or steady beacon or
will monitor the operation of one to eight beacon obstruction lamps

or obstruction lamps. All monitored lamps must * Switch selectable number of lamps

be the same wattage and voltage When connected * Isolated, 10A, SPDT alarm output contacts
to a site monitoring system, it provides the remote * 5A, NO line voltage alarm output

lamp monitoring protection required by the FAA- * Self calibrating; no fine adjustment required
AC No: 150/5345-43E. * Meets FA-AC No: 150/5345-43E

Approvals: (E

For more information see:
Appendix B, page 167, Figure 32 for dimensional drawing.
Appendix C, page 172, Figure 35 for connection diagram.

Available Models:
SCRIL

Operation

When a lamp fails, the SCR Series senses a decrease in current flow. After a 10s trip delay, the onboard LED

glows and the two alarm outputs energize. The outputs and the LED are reset when the failed lamps are replaced

and the unit is recalibrated. The SCR will sense an open flasher, it will not sense a continuously ON flasher (see

FB Series). Removing input voltage de-energizes the output and the LED’s. It does not change the calibration.

Calibration

The alarm relays must be calibrated after initial installation and each time the LED lamps are replaced. In order to calibrate or re-calibrate the alarm relay, the internal
memory must be cleared.

Clearing Memory:

Remove input voltage, transfer the calibration switch to the off position, re-apply input voltage. The LED will flash Red to indicate the memory is clear and the relay is
ready for calibration.

Calibration:

1) Perform visual inspection of the structure’s lighting to assure all lamps and flashers (if used) are operating properly.

2) Remove input voltage, and check to ensure the calibrate switch is in the OFF position. Adjust the lamp selector switches for the correct number of similar (see note a)
lamps to be monitored.

3) Reapply input voltage, the LED should flash Red. After confirming the LED is flashing Red and the lamp selector switches are properly adjusted, transfer the calibrate
switch from OFF to ON. The LED will alternately flash Red & Green. Within 30 seconds the LED will glow Green indicating input power is applied and the unit is
calibrated. Leave the calibrate switch in the ON position. Reapplying input voltage when this switch is in the ON position does not affect the calibration settings.
Calibration Failed:

4) If the relay is unable to establish trip points for the setup conditions within 60 seconds, the LED will double blink Red. Remove input voltage and repeat steps 2 and 3.
Notes:

Monitoring a mixture of LED beacons and LED obstruction lamps is not possible with the SCRIL.

This alarm relay is not designed to monitor incandescent lamps.

This alarm relay must be recalibrated each time an LED lamp is replaced.

. Due to LED lamp aging, recalibration every 12 months is recommended.

Applying input voltage when the calibrate switch is in the OFF position, erases the previous calibration settings. The LED will flash Red. The output relays are OFF
and the unit will not sense lamp failures.

Can o

f. Only one temperature compensated LED Beacon can be monitored with this product. A combination of temperature compensated and standard LED Beacons cannot
be monitored. .
Indicator Table:
L | Green Input ON & Calibrated
L | Green Flashing Trip Delay
Order Table: L | Red Lamp Failure
Input Lamp Type Part Number . T
120 - 230VAC LED SCROL L | Red/Green Flashing | Calibrating
L | Red Flashing Not Calibrated
Specifications
Sensors Auxilliary Input Voltage (H) . ............ <2A @230VAC
Calibration Range (total all Lamps) .. ..... 150mA - 8.0A Mechanical
Absolute Max Current (total all Lamps) .. .15A max. (may not calibrate above 8A) Mounting ................. oL One #10 (M5 x 0.8) screw
Single Lamp Current ................... 150mA - 8.0A (total all lamps < 8.0A) Dimensions. ............. 3x2x1.64in (76.7 x 51.3 x 41.7 mm)
Time Delay Termination IP20 screw terminals for up to 14 AWG
TripDelay................ooooiiiiat. Factory fixed =10s (2.45 mm?) wire or two 16 AWG (1.3 mm?) wires
Input Protection
Input Voltage/Tolerance ................ 120 to 230VAC +15% Circuitry ... Encapsulated
ACLine Frequency..................... 50/60Hz Environmental
Output...........oooiiiiiii To operate a spare lamp or alarm Operating / Storage Temperature ........ -40° to 60°C / - 40° to 85°C
Line Voltage Output (SPNO)............. 5A @ 240VAC or 30VDC resistive; Weight........cooiiiinneieee.....=390z (111 g)
1/4hp @ 125VAC; 1/2 hp @ 250VAC
Isolated Alarm Output (SPDT) ........... 10A @ 240VAC or 30VDC resistive;
1/4 hp @ 125VAC; 1/2 hp @ 250VAC
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Photo Control
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The PCR Series of photo control is a combination
of precision electronic circuitry, electromechanical
output, and unique molded plastic housing.
Designed and built to meet the demands of
the most rigorous requirement of tower and
obstruction lighting control, each unit is factory
calibrated to meet FAA and FCC specifications.
Electronic circuit, output contactor, and terminal
block are all contained within front plastic housing.
Edge support molded into the bottom edge of
housing allows easy wiring of new and existing
installations. Available with or without cast
aluminum junction box.

For more information see:
Appendix B, page 167, Figure 33 for dimensional drawing.
Appendix C, page 172, Figure 36 for connection diagram.

Operation

When the amount of light sensed falls below the actuation
level for energization, the output relay energizes.
Conversely, when the amount rises above the actuation
level for de-energization, the output relay de-energizes.

Order Table:

Input Description Part Number
120VAC Photo Control without aluminum box PCR10
230VAC Photo Control without aluminum box PCR12
120VAC Photo Control with aluminum box PCR11
230VAC Photo Control with aluminum box PCR13

Specifications

Indication. . ............ ... e
Light Actuation Levels (Factory Calibrated)

Voltage..................ooo
AC Line Frequency .....................

Tolerance

OQutput Rating. .........................

Termination............................
Dimensions............................

Operating / Storage Temperature .......

LED indicates power is applied

Energized: > 35 fc

De-energized: < 60 fc

120VAC or 230VAC

50/60Hz

-20% - 10%

Two SPST NO 20A contacts

1hp @ 120VAC

2.5 hp @ 240VAC

Screw terminals for up to #8 (M4 x 0.7) AWG wire
ABS plastic housing with gasket seal.

Multiple knockout holes for optional mounting
to Crouse Hinds or Hughey & Phillips cast
aluminum electrical boxes.

-40° to 60°C / -55° to 85°C

Features:

¢ Automatic lighting circuit operation: dusk

PCR Series

to dawn
* Meets FAA /FCC requirements for
obstruction lighting
* Two 20A load contacts
¢ Direct replacement of popular photo

controls

¢ Time delay eliminates contact chatter

Available Models:

PCR10
PCR11
PCR12
PCR13

Conversion Chart

REPLACES
Part Hughey &
Number Phillips Crouse Hinds
PCR11 PC800 120V PEC52010
PCR13 PC800 240V PEC52010-1

For information, call 800-221-0487 [ Switches Unlimited [ Fax 718-672-6370 [1 www.switchesunlimited.com

tech@switchesunlimited.com [ sales@switchesunlimited.com
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Series Included

Solid-State Relays
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Solid-State Relay - Isolated

ISOLATED INPUT VOLTAGE

SOLID STATE RELAY
'_l‘\r‘

LINE

W’OLTAGE
1

3
Sl

- 3

MADE IN USA

Function:
{(
Vv 12
Sy I iy |
ol L1
NG L1 Ly
V = Voltage
CV = Control Voltage
R = Reset

NC = Normally Closed Output
NO = Normally Open Output

—4— = Undefined time

Designed for industrial applications requiring
rugged reliable operation. Provides an optically
isolated, high capacity, solid-state output, with
power switching capability up to 20A steady state,
200A inrush. Zero voltage switching SIR2 extends
the life of an incandescent lamp up to 10 times.
Random switching SIR1 is ideal for inductive
loads. When fully insulated female terminals are
used on the connection wires, the system meets the
requirements for touch-proof connections.

For more information see:
Appendix B, page 165, Figure 4 for dimensional drawing.
Appendix C, page 172, Figure 37 for connection diagram.

Operation

The solid-state output is located between terminals 1 and
3, and is normally open or normally closed without control
voltage applied to terminals 4 and 5. When control voltage
isapplied to terminals 4 and 5, the solid-state output opens
or closes respectively.

Reset: Removing control voltage resets the output. The
unit is also reset if output voltage is removed.

SIR1 & SIR2 Series

Features:

¢ SIR1 - Random switching for inductive loads

¢ SIR2 - Zero voltage switching for resistive &
incandescent loads

* Normally open or normally closed output

* 3 - 20A with up to 200A inrush

* Encapsulated circuitry

¢ Optically isolated output

¢ 0.25 in. (6.35 mm) terminals with single hole
mounting

Approvals: (€ -\ @

Auxiliary Products:

* Quick connect to screw adaptor:
P/N: P1015-18

* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)

Available Models:

SIR1A10A6 SIR1B6B4
SIR1AG6A2 SIR1C20B6
SIR1B10A4 SIR2A20A4
SIR1B10B4 SIR2B20A4
SIR1B20A4 SIR2B20B4

If desired part number is not listed, please call us
to see if it is technically possible to build.

Order Table: Solid-state Qutput Contact
X X X X X
\:Series Control Voltage Rating Form Voltage
SIR1 - Random Switching A-9-30VAC or DC —1-3A —A - Normally Open 2-24VAC
SIR2 - Zero Voltage Switching B-90-150VAC or DC —6-6A —B - Normally Closed 4 -120VAC
C-190-290VAC or DC |10 -10A 6 - 230VAC
—20 - 20A

Output Protection
Type. ..o Optical isolation, totally solid state Circuitry ............... ... Encapsulated
Form.......... ... ... .. ... SPST, NO or NC Dielectric Breakdown .............. 22000V RMS terminals to mounting surface
Voltage. .............cooooiiin.. 24,120, or 230VAC Insulation Resistance. . ............. >100 MQ
Tolerance...................oo.u.. +20% Mechanical
Ratings........................... Steady State Inrush* Output Device Mounting*. ................. .. ... Surface mount with one #10 (M5 x 0.8) screw
3A 30A Triac Dimensions. .............. ... ... 2x2x1.511n. (50.8 x 50.8 x 38.4 mm)
6A 60A Triac Termination. ...................... 0.25 in. (6.35 mm) male quick connect terminals
10A 100A Triac Environmental
20A 200A Triac Operating / Storage Temperature. . . . -40° to 60°C / -55° to 85°C
Minimum Load Current............ =50mA Humidity......................... 95% relative, non-condensing
Voltage Drop...................... =20V atrated current Weight...........................=390z(1llg)
Leakage Current (Open State) ... .. .. =6mA
Input *Must be bolted to a metal surface using the included heat sink compound. The maximum
Type ... Optical isolation LED/photo transistor mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.
Control Voltage ................... 9 to 290VAC/DC in 3 ranges
Power Consumption............... <0.5W

Specifications

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com
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Solid-State Relaz - Non-Isolated SLR Series

Function:

, .
o L1

1

NO

NG L1 Ly—L
V = Voltage
S1 = Initiate Switch
R = Reset

NO = Normally Open Output
NC = Normally Closed Output

—4— = Undefined time

Order Table:
X
Series Voltage
SLR1 - Random Switching 2-24VAC
SLR2 - Zero Voltage Switching 4 -120VAC
6-230VAC

The SLR Series has no isolation between the
control switch input and the solid-state output.
Select the SLR for applications where the control
switch is the same voltage source as the load.
Provides the noiseless, reliability and long life of
a solid-state relay, without the cost of isolation
circuitry. Zero voltage switching SLR2 can
extend the life of an incandescent lamp up to 10
times its normal life. Random switching SLR1
is normally used for inductive loads. When
fully insulated female terminals are used on
the connection wires, the system meets the
requirements for touch-proof connections.

For more information see:

Appendix B, page 165, Figure 4 for dimensional
drawing.

Appendix C, page 172, Figure 38 for connection
diagram.

Operation

The solid-state output is located between terminals
1 and 2 and can be ordered as either normally open
or normally closed, when voltage is applied and S1 is
open. When Sl is closed, the solid-state output between
terminals 1 and 2 closes (or opens). If S1 is opened, the
solid-state output will open (or close).

Reset: Opening S1 resets the output to its original state.
Reset is also accomplished by removing input voltage.

X X

Output Rating Output Form
1-1A A - Normally Open
6-6A B - Normally Closed
10 - 10A
20 - 20A

Features:

¢ SLR1 - Random switching for inductive loads

* SLR2 - Zero voltage switching for resistive &
incandescent loads

* Normally open or normally closed output

e 1-20A with up to 200A inrush

* 0.25 in. (6.35 mm) termination with single
hole mounting

* Noiseless switching, reliability, and long life

Approvals: CE“‘ @

Auxiliary Products:

* Quick connect to screw adaptor:
P/N: P1015-18

¢ Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)

Available Models:
SLR1410B
SLR1420A
SLR1610A

If desired part number is not listed, please call us
to see if it is technically possible to build.

Specifications

Output (Contact) Protection
Type............. Non-isolated solid state Circuitry ..................
Form............. SPST, NO or NC Dielectric Breakdown
Voltage. .......... 24,120, or 230VAC Insulation Resistance. . . .
Tolerance......... +20% Mechanical
Ratings..................... Steady State Inrush* Output Device Mounting*. ................
1A 10A SCR & Bridge Rectifier Dimensions.............
6A 60A Triac Termination. ...........
10A 100A Triac Environmental
20A 200A Triac Operating / Storage Temperature
Minimum Load Current.............. =50mA Humidity..............
Voltage Drop (at Rated Current) .. .....=2.0V -6, 10, & 20A units; = 2.5V - 1A units Weight ................
Leakage Current (Open State) ......... <5mA
Initiate Switch Voltage ............... Same as the output voltage
Power Consumption................. <0.5W

Encapsulated
22000V RMS terminals to mounting surface

............. >100MQ

Surface mount with one #10 (M5 x 0.8) screw

S 2x2x1.511n. (50.8 x 50.8 x 38.4 mm)
............. 0.25 in. (6.35 mm) male quick connect terminals

AAAAA -20° to 60°C / -40° to 85°C

............. 95% relative, non-condensing
............. 1A units: =2.4 0z (68 g);

6,10, 20A units: =3.9 oz (111 g)

*Must be bolted to a metal surface using the included heat sink compound. The
maximum mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.
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Impulse Latching Relay
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MADE IN USA

Function:

s1 [

NO

V = Voltage

S1 = Initiate Switch

R = Reset

NO = Normally Open Output
NC = Normally Closed Output

—4— = Undefined time

Order Table:
X
Series Input
NLF1 - Random Switching 2-24VAC
NLF2 - Zero Voltage Switching 4 -120VAC
6-230VAC

Specifications

Output Protection
Type ..o Non-isolated solid state Circuitry ................ Encapsulated
Form.............................. SPST, NO or NC Dielectric Breakdown 22000V RMS terminals to mounting surface
Ratings.................ooooian Steady State Inrush* Output Device Insulation Resistance................ >100MQ
1A 10A  SCR & Bridge Rectifier Mechanical
6A 60A Triac Mounting* .............. Surface mount with one #10 (M5 x 0.8) screw
10A 100A Triac Dimensions 6, 10, 20A units 2x2x1.51 in. (50.8 x 50.8 x 38.4 mm)
20A 200A Triac TAunits ....... 2x2x1.21in. (50.8 x 50.8 x 30.7 mm)
Minimum Load Current............. 50mA Termination. ....................... 0.25 in. (6.35 mm) male quick connect terminals
Voltage Drop (at Rated Current) ... ...=2.0V -6, 10, & 20A units; = 2.5V - 1A units Environmental
Leakage Current (Open State) . ....... <5mA Operating / Storage Temperature. . . .. -20° to 60°C / -40° to 85°C
Input Humidity.......................... 95% relative, non-condensing
Type.. ..o Non-isolated, switch contact (customer supplied) ~ Weight............................ 1A units: =2.4 oz (68 g);
Voltage 24,120, or 230VAC +20% 6,10, 20A units: =3.9 oz (111 g)
Power Consumption................ <0.5W

Operations Per Second . ............. <5

The NLF1 and NLF2 Series provide a flip-flop
latching function. Each time the control switch
is closed, the solid-state output changes state and
latches. The NLF Series has no isolation between
the control switch and the solid-state output,
which lowers cost and reduces the number of
connections required. For use where the control
switch is the same voltage source as the load.
Zero voltage switching NLF2 extends the life of
an incandescent lamp by up to 10 times. Random
switching NLF1 is ideal for inductive loads. When
accessory fully insulated female terminals are used
on the connection wires, the system meets the
requirements for touch-proof connections.

For more information see:
Appendix B, page 165, Figure 4 for dimensional drawing.
Appendix C, page 172, Figure 39 for connection diagram.

Operation

The solid-state output is located between terminals 1 and
2,and can be ordered as either normally open or normally
closed, when voltage is applied. When S1 is closed, the
solid-state output between terminals 1 and 2 closes (or
opens). If S1is opened and reclosed, the solid-state output
will open (or close).

Reset: Open and reclose S1. Reset is also accomplished
by removing and reapplying input voltage.

1-1A A - Normally Open
6-6A B - Normally Closed
10 - 10A

20 - 20A

X X
Output Rating \:Output Form

NLF1/NLF2 Series

Features:

¢ Totally solid-state latching relay -
encapsulated

* Non-isolated to reduce cost

e 1-20A with 200A inrush

* 24,120, or 230VAC input voltages

* NLF1 - Random switching for inductive
loads

* NLF2 - Zero voltage switching for lamp &
resistive loads

Auxiliary Products:

* Quick connect to screw adaptor:
P/N: P1015-18

* Female quick connect:
P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)

Available Models:
NLF126A

NLF141A

NLF1620A

If desired part number is not listed, please call us
to see if it is technically possible to build.

*Units rated > 6A must be bolted to a metal surface using the included heat sink
compound. The maximum mounting surface temperature is 90°C.
Inrush: Non-repetitive for 16ms.

For information, call 800-221-0487 [ Switches Unlimited [ Fax 718-672-6370 [1 www.switchesunlimited.com

tech@switchesunlimited.com [ sales@switchesunlimited.com
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Order Table:
PHS X
Input Voltage |[Rating
120A - 120VAC —1-1A
230A - 230VAC —6-6A
10 - 10A
20 - 20A
Output Mechanical
Type ..o Variable voltage phase angle control Mounting *
Rating  Steady State (at 100% On) Inrush* Dimensions
1A 10A Termination
6A 60A
10A 100A Environmental
20A 200A Operating / Storage Temperature. . . .
Minimum Load Current.................... 100mA Humidity.......................
Voltage Drop.............................. =20V atrated current Weight.........................
Input
Voltage. ..........oiiiiiiiiiiiia., 120 or 230VAC External Adjustment Potentiometer
Tolerance......... +20% 120VAC ..
AC Line Frequency 50/60Hz 230VAC
Protection

Dielectric Breakdown ......................

Insulation Resistance. . .....................

The PHS Series is an ideal method of changing
lamp intensity, varying the speed of a fan/
motor, or controlling the temperature of a heater.
The effective output voltage is adjusted with an
accessory external potentiometer suitable for line
voltage applications.

For more information see:
Appendix B, page 165, Figure 4 for dimensional drawing.
Appendix C, page 172, Figure 40 for connection diagram.

Operation

Upon application of input voltage, effective output
voltage can be varied by changing the external resistance
value. As the external resistance increases, the effective
output voltage decreases. The inverse is also true.

Typical Output Waveform

22000V RMS terminals to mounting

surface
>100MQ

PHS Series

Features:

* External adjustment - 230VAC rated
potentiometer

* 120 or 230VAC input voltages available

e Up to 20A steady state - 200A inrush

¢ Single hole surface mounting

Approvals: gy @

Auxiliary Products:

Versa-knob: P/N: P0700-7
Quick connect to screw adaptor:
P/N: P1015-18

Female quick connect:

P/N: P1015-13 (AWG 10/12)
P/N: P1015-64 (AWG 14/16)
P/N: P1015-14 (AWG 18/22)
Potentiometers:

P/N: P1004-174 (100kQ 1W)
P/N: P1004-175 (200kQ 2W)

Available Models:

PHS120A10 PHS230A10
PHS120A20 PHS230A20
PHS120A6 PHS230A6
PHS230A1

If desired part number is not listed, please call
us to see if it is technically possible to build.

Specifications

Surface mount with one #10 (M5 x 0.8) screw
2x2x1.511in. (50.8 x 50.8 x 38.4 mm)

0.25 in. (6.35 mm) male quick connect
terminals

AAAAA -20° to 60°C / -40° to 85°C
..... 95% relative, non-condensing

.......... 1A: =240z (68 g)

6,10, & 20A: =39 0z (111 g)

100KQ rated at TW

200KQ rated at 2W

Must have insulation resistance suitable
for line voltage applications.

*Units rated > 6A must be bolted to a metal surface using the included heat sink compound.
The maximum mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.

For information, call 800-221-0487 [0 Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com
tech@switchesunlimited.com [ sales@switchesunlimited.com
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Accessories
- 0000000000007

Octal Sockets:
8-pin

P/N: OT08PC
8-pin 35mm DIN rail or surface mount octal socket.
OTO8PC is rated at 10A @ 600VAC and has pressure
clamp terminals. For use with AWG 12 to 22 (3.2 to
0.33 mm?) wire sizes.

P/N: NDS-8
8-pin 35mm DIN rail or surface mount octal socket.
NDS-8israted at10A@300VAC. Surface mounted with
two #6 (M 3.5 x 0.6) screws or snaps onto a 35 mm DIN
rail. A spring mechanism allows easy removal. Screw
terminals with captive wire clamps accept up to two
#14 AWG (2.45 mm?) wires. Uses PSC8 hold-down clips.

P/N: P1011-6
8-pin surface mount socket with binder head screw
terminals. Rated 10A @ 600VAC. When used with
TDM, TDB, TDS Series timers the combination is UL
Listed. Uses PSCRBS8 hold-down brackets.

Magnal Sockets:
. 11-pin
(CINEREEN P/N: OT11PC

11 pin 35 mm DIN rail or surface mount socket. OT11PC
is rated at 10A @ 300VAC and has pressure clamp
terminals. For use with AWG 12 to 22 (3.2 to 0.33 mm?2)
wire sizes.

£ 2

P/N: NDs-11

11 pin 35 mm DIN rail or surface mount socket. OT11PC
Y o is rated at 10A @ 300VAC. Surface mounted with two
#6 (M 3.5 x 0.6) screws or snaps onto a 35 mm DIN
rail. A spring mechanism allows easy removal. Screw
terminals with captive wire clamps acceptup to two #14
AWG (2.45 mm?) wires. Uses PSC11 hold-down clips.

? - g Hold-down Clips:

e P/N: PSC8 or PSC11
: g Securely mounts plug in controls in any position. Also
provides protection against vibration. Select the PSC8

for use with NDS-8, or the PSC11 for use with NDS-11
sockets. Comes in sets of two.

Hold-down Brackets:

P/N: PSCRBS8
Designed for use with P1011-6 socket. Securely mounts
8-pin plug-in controls in any position, and provides
protection against vibration. Sold in pairs.

Front Panel Mount Kit: +/-02

19
[*(48.3 +-5) |

P/N: BZ1
Provides an easy method of through-the-panel PANEL
mounting of 8 or 11-pin plug-in timers, flashers, and | opeNING
other controls. May be mounted in panels up to 0.125
in. (3.2 mm) thick. Includes two clamps and two screws.

(G-+ 099,
20-/+9¢C

Inches (Millimeters)
Illustrates panel opening
size required to mount BZ1.

150
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Inches (Millimeters)

D =0.25(6.35)
(P1023-7)

D =0.19(4.8)
(P1023-6)

Mount Brackets:

P/N: P1023-6 / P1023-7

Provides a convenient method of mounting 2x2x1.21
in. (50.8 x 50.8 x 30.7 mm) or 2 x 3 x 1.5 in. (50.8 x 76.2
x 38.1 mm) modules. The 90° orientation of mounting
slots makes installation/removal of modules quick and
easy. The P1023-6 secures to module with a #8 (M4 x 0.7)
screw. The P1023-7 secures to 2 x2x1.21 in. (50.8 x 50.8
x 30.7 mm) module with Mini-Pot for local adjustment.
Made from steel with a cadmium surface finish.

Mounting Method Mounting Hole Size ~ P/N
#8 (M4 x 0.7) screw 0.191in. (4.8 mm) P1023-6
Mini-Pot 0.25 in (6.35 mm) P1023-7
DIN Rail:

P/N: C103PM (Al)
Industry standard 35 mm aluminum or steel DIN rail.
C103PM aluminum rail is available in a 36 in. (91.4
cm) length.

DIN Rail Mount Adaptor:

P/N: P1023-20
Allows any 2 x 2 in. (50.8 x 50.8 mm) or 2 x 3 in. (50.8 x
76.2 mm) module to be mounted on a 35 mm DIN type
rail. Comes complete with mounting hardware for 0.75
in. (19 mm) and 1 in. (25.4 mm) thick modules.

Heat Sink Compound:

P/N: P0200-19
Single package of heat sink compound sufficient to
mount one high current, plated 2”7 x 2” (50.8 x 50.8
mm) timer or flasher. Contains approximately 2 grams.

Quick Connect Screw Adaptor:

P/N: P1015-18
Screw adaptor terminal designed for use with all
modules with 0.25 in. (6.35 mm) male quick connect
terminals. Screw terminal accepts ring or spade

terminals.
Part Number Wire Size
P1015-13 AWG 10/12 (5.3/3.2 mm?)
P1015-64 AWG 14/16 (2.5/1.3 mm?)
P1015-14 AWG 18/22 (0.93/0.33 mm?)

Female Quick Connect Terminals:

These 0.25 in. (6.35 mm) female terminals are constructed
with an insulator barrel to provide strain relief.

Accessories

Metal Oxide Varistor:
Max Impulse Peak Clamping
Max. Operating Current 80.20 us Varistor Voltage at Voltage with 80 us
Voltage current wave ImA DC Test Current wave Size
P/N DC (V) AC (V) (A) Min. (V)  Max. (V) Ve (V) 1p (A) Capacitance (mm)
P1012-25 200 | 150 4500 22 | 268 35 | 50 800 14

tech@switchesunlimited.com [ sales@switchesunlimited.com
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Accessories

Versa-Pot:

Panel mountable, industrial potentiometer recommended
for remote time delay adjustment. The shaft is slotted for
screwdriver adjustment and serrated for slip-proof finger
adjustment. Accepts Versa-Knob or Lock Shaft. May be
ordered with two 8 in. (20.3 cm) wires soldered to pot
(clockwise increase) and female quick connect terminals
on other ends by adding suffix -X to end of part number.

P/N With Wire Leads Value
P1004-198 25kQ
P1004-199 50kQ
P1004-95 P1004-95-X 100kQ
P1004-17 500kQ
P1004-16 P1004-16-X MQ
P1004-15 1.5MQ
P1004-12 P1004-12-X 3MQ
P1004-13 5MQ

Specifications

Rating 0.25W at 55°C
Taper Linear
Shaft Rotation 300° £5°
Tolerance +10%

Versa-Knob:

P/N: 0700-7
m Versa-Knob is designed for 0.25 in (6.35 mm) shaft of

Versa-Pot. Semi-gloss industrial black finish.

Lock Shaft:

P/N: P0700-8
Q Fits 0.25 in. (6.35 mm) potentiometer shafts. Locks
by tightening nut onto four tapered/slotted fingers.
@ Pressure on the shaft locks control against mis-
adjustment. Nickel plated brass finish.

Mini-Pot:

P/N: P1004-10 & P1004-31

Ahigh quality, industrial potentiometer for remote time
delay adjustment. The shaftextends through the timer’s
center hole for easy panel mounting. Use mini-mount
bracket for standup mounting of timer. Adjustment by
screwdriver or mini-knob. May be ordered with two 3
in. (7.6 cm) wires soldered to pot (clockwise increase)
and female quick connect terminals on other ends by
adding suffix -X to end of part number.

P/N With Wire Leads Value
P1004-9 P1004-9-X 500kQ
P1004-10 P1004-10-X IMQ
P1004-31 P1004-31-X 3MQ
Specifications
Rating 0.25W at 55°C
Taper Linear
Shaft Rotation 300° +5°
Tolerance +10%

Mini-Knob:

P/N: 0700-21
Black plastic control knob with fluted body and white

index/ dot for setting accuracy. Mounts on 0.125 in. (3.2
mm) shaft of Mini-Pot.
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Accessories

Time Adjustment Dials:

Dials for use with remote Versa-Pot and panel mounted
Mini-Pot. Reverse screen printed onclear plastic toavoid Time Delay Relay
damage to printed image.

4 5 6

s\\17,7
P R I 7/
/N ange ncrements 2 \\ 8
P0400-82 0.1-10s 1s 1 ;9
P0400-17 1-30s 55 4
P0400-83 1-60s 10s (o} 10
P0400-27 0-10 MRD* %

*Multiplier Reference Dial

VTP:

The VTP Series mounts onmodules within-lineadjustment
terminals. Rated at 0.25W at 55°C. Available in resistance
values from 5K Q to 5M Q.

Ordering Table (select one from each column)
Series R, Value Range
VTP A -5KQ A -0.05-1s

B - 10KQ B -0.05-3s

C -20KQ C-0.1-10s

D - 50KQ D-0.5-10s

0 - 250KQ E-0.5-20s

1-0.5MQ F-0.5-60s

2 -1MQ G-1-100s

3-2MQ H-2-120s

4 -3MQ J-2-180s

5-5MQ K -10 - 1000s
L-0.1-4m
M-0.1-6m
N-0.1-10m Approvals: Y @
P-1-100m
R - 0 - 10MRD*
S-0.1-8m
T-01-5m
X - All time range labels

Available Models:

VTP1B VTP4B
VTP1C VTP4F
VTP1D VTP4]
VTP2E VTP4P
VTP2F VIP5G
VTP2J VTP5K
VTP2P VTP5N
VTP3B VTPDF
VTP3L

Three-Phase Fuse Block/Disconnect:

P/N: FH3P
3-phase fuse block disconnect designed for use with
HRC midget fuses [1.5 x .41 in. (38.1 x 10.4 mm)] rated
up to 30A @ 600VAC. DIN3 rail mounting. 3.9 x 2.09 x
2.2in. (99 x 53.1 x 55.9 mm)
Replaced P/N: P0700-241

P/N: P0600-11 (Midget Fuse)
Fast acting fuse for use with voltage monitors. Rated
2A @ 500VAC. 1.5 x .41 in. (38.1 x 10.4 mm)

For information, call 800-221-0487 [ Switches Unlimited (1 Fax 718-672-6370 (1 www.switchesunlimited.com 153
tech@switchesunlimited.com [ sales@switchesunlimited.com



Accessories

Voltage Monitor Accessory Module:

P/N: VRM6048
The VRM6048 accessory module allows the voltage
monitor to monitor a 3-phase 550 to 600VAC Line.

The VRM can be used with voltage monitor series:

vt tAGE REDUSTION MOBULE TVM, TVW, PLM, PLR, and PLS manufactured after
CELNTY nvac @ December 2003.
Www.ssac.com SSAC

*The VRM6048 must be connected as shown. If the
voltage monitor is disconnected, the VRM output

575VAC  —  460VAC voltage equals the input voltage.

Adjustment: If the measured line voltage is 575VAC,

L1 L1 L1 L1 connect as shown and adjust/ select the voltage monitor
for 460VAC operation.
L2 L * L L ®
Package: Molded housing with encapsulated
L3o L3 L3 L3 circuitry

Mounting:  Surface mount with one #10 (M5 x 0.8)
plastic screw. May be DIN Rail
mounted using P1023-20 Adaptor.

Termination: Screw terminals with captive wire
clamps for up to No.12 AWG wire.

Operating:  -40° to 70°C

Storage: -40° to 85°C

Humidity:  95% relative, non-condensing

VRM Module Voltage Monitor

Voltage: INPUT *OUTPUT
600VAC 480VAC
575VAC 460VAC
550VAC 440VAC

Liquid Level Control Electrodes:

P/N: PHST-38QTN (Probe Holder) & P0700-409

(Protective Boot)
Designed for use with all conductive liquid level
controls. Composed of insulators and metal parts made
of number 300 series stainless steel. These internally
conductive probe holders are designed for a maximum
steam pressure of 240 PSI; 400° F maximum. Maximum
voltage from electrode to ground. PHST-38QTN is
UL353 Recognized.

Liquid Level Probe:

P/N: LLP-24
Threaded stainless steel probe measuring 24 in. (61 cm)
long. Designed for use with PHST-38QTN liquid level
control electrodes.
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Appendix A - Timer Functions

Selecting a Timer’s Function

Selecting one of the five most common timing functions can be as easy as answering three questions on the chart below. If you have trouble answering
these questions, try drawing a connection diagram that shows how the timer and load are connected. Time diagrams and written descriptions of the
five most popular functions, plus other common functions. Instantaneous contacts, accumulation, pause timing functions, and flashing LED’s are
included in some units to expand the versatility of the timer. These expanded operations are explained on the product’s catalog page. Time diagrams
are used on these pages along with text and international symbols for functions.

Function Selection Guide

Selection Questions

1) The timing starts when the g{g:,'tlsg
initiate (starting) contacts are: When?
A) Closed B) Opened

Output

2) What is the status of the output D_url_ng
(or load) during timing: Timing
A)On B)Off C)On/Off

Initiate

3) Will the load de-energize ?_pege(l]iﬁ-

(or remain de-energized) oa

if the initiate (starting) contacts
are opened during timing;:
A)Yes B)No

Understanding Time Diagrams

Time diagrams are used to show the relative operation of switches,
controls, and loads as time progresses. Time begins at the first vertical
boundary. There may be a line indicating the start of the operation
or it may just begin with the transition of the device that starts the
operation. Each row in the time diagram represents a separate
component. These rows will be labeled with the name of the device
or its terminal connection numbers. In a bistable or digital system, the
switches, controls, or loads can only be ON or OFF. The time lines are
drawn to represent these two possible conditions. Vertical lines are
used to define important starting or ending points in the operation.

The example to the right is the most common type of time diagram
in use in North America. It shows the energizing of loads, and the
closing of switches and contacts by an ascending vertical transition
of the time line. Opening switches or contacts or de-energizing loads
are represented by descending vertical transitions.

THE FIVE MOST USED FUNCTIONS

Initiate Initiate
Contacts Contacts
Closed Open
OFF | |OFF/ON ON ON
YES YES YES NO NO
Delay On ; Single Delay On
Make Recycling| | Interval Shot Break
TIME DIAGRAM
Example:
Il Delay-on-Break (Release)
Input Applied £ R
Off vy 7 R
Initiate Closed _I_{)
Switch Open S1a (’_
Output Energized ﬁ I
(Normally De-energized L '—I_S +TD M <D
Open)
R =Reset TD = Time Delay S1 = Initiate Switch
—{f— Undefined time t=Incomplete Time Delay
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Appendix A - Timer Functions

INTERNATIONAL TIMING FUNCTION SYMBOLS
X = Delay-on-Make; ON-delay
E = Delay-on-Break; OFF-delay
=] B = Delay-on-Make & Break; ON and OFF-delay =
1 = = Interval; Impulse-ON

I % = Recycling - Unequal Times; Pulse Generator
A== Recycling - Unequal Times Starting with ON or OFF

= - Delay-on-Make & Interval; Single Pulse Generator

1 mm = Trailing Edge Interval; Impulse-OFF N
= Single Shot; Pulse Former
T 5 = Flasher - ON Time First; Recycling Equal Times - ON First

L MM = Flasher - OFF Time First; Recycling Equal Times - OFF First

Delay-on-Make: (ProgramaCube® Function M)

(ON-delay, Delay on Operate, On Delay, Operate Delay, Delay On, Prepurge Delay)

OPERATION: Upon application of input voltage, the time delay begins. The output (relay or solid
state) is de-energized before and during the time delay. At the end of the time delay, the output
energizes and remains energized until input voltage is removed.

RESET: Removing input voltage resets the time delay and output.

See: HRPS, KRPS, KSPS, KSPU, NHPS, NHPU, TDM, TRDU

Extra Functions Included in Some Delay-on-Make (DOM) Timers:

Accumulating Time Delay Feature: (ProgramaCube® Function AM)

Some DOM timers allow the time delay to be stopped and held and then resumed by opening and
closing an external switch. The total time delay, TD is the sum of the accumulated partial time delays, “t”.
See: KRPD, KRPS, HRPS, NHPS, KSPD, KSPS, TRDU

Instantaneous Contacts:
Some DOM timers have a set of instantaneous contacts in addition to the delayed contacts. In-
stantaneous contacts energize when input voltage is applied and remain until voltage is removed.

Delay-on-Make, Normally Closed Output:

All relay output delay-on-make timers with normally closed contacts include this
function. (See Delay-on-Make NC Contacts) This function is also available in solid-
state output timers. The solid-state output energizes when input voltage is applied.
The time delay begins when an optional initiate switch S1 is closed (timing starts when
voltage is applied if S1 is not used). The output de-energizes at the end of the time delay.
Reset: Opening S1 resets the time delay and the output immediately energizes (or remains energized).
Removing input voltage resets the time delay and de-energizes the output.

See: KSD4, THD4, TS4, TSD4

Interval: (ProgramaCube” Function I)

(Impulse-ON, Single Pulse on Operate, On Interval, Interval On, Pulse Shaping, Bypass Timing)
OPERATION: Upon application of input voltage, the time delay begins. The output (relay or solid
state) energizes during the time delay. At the end of time delay the output de-energizes and remains
de-energized until input voltage is removed.

RESET: Removing input voltage resets the time delay and output.

See: HRPS, KRPS, KSPS, KSPU, NHPS, NHPU, TDI, TSD2

Extra Functions Included on Some Interval Timers:

Instantaneous Contacts:
Some Interval timers have a set of intantaneous contacts in addition to the delayed contacts.
Intantaneous contacts energize when input voltage is applied and remain until voltage is removed.

< Delay-on-Make (ON-dela
{(

y)

NO

«— TD —’I_%_

NC

L

I —

Accumulating
Delay-on-Make (Operate)

=

V-
S1 -
NO

AR ARARAL

t t t

t
«— m™ —] |

NC

—

Delay-on-Make (Normally Closed)

L

L IR

\
S1

)] R
I)ﬁ

«— TD —>|_s(7_

1 'L = Interval (Impulse ON)

{(

R

12

NO
NC

j— TD E

Legend

V = Voltage
R = Reset

TD = Time Delay

NO = Normally Open Contact
NC = Normally Closed Contact

S1 = Initiate Switch L= Load
——= Undefined time

t = Incomplete (Partial) Time Delay

R
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Appendix A - Timer Functions
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Timer Functions
Popular Functions

Recycling: (ProgramaCube“Functions RE, RD, RXE, RXD) I 3 Recycling (On First)
(Flasher, Pulse Generator, Recycle Timing, Repeat Cycle, Duty Cycling) R
OPERATION: Upon application of input voltage, the output (relay or solid state) energizes \Y;
and the ON time begins. At the end of the ON time, the output de-energizes and the OFF

time begins. At the end of the OFF time, the output energizes and the cycle repeats as long NO-d TD1 LTD2 | tp1 LT1D2 | TD1
as input voltage is applied. The OFF time may be the first delay in some recycling timers. ~NC™] | | | ]
RESET: Removing input voltage resets the output and time delays, and returns the

sequence to the first delay.

The time delays in some recycling timers are equal TD1=TD2. Flashers are an example of this type of

recycling timer. Others have separately selectable time delays.

See: HRPD, HRPS, KRPD, KRPS, KSPD, KSPS, KSPU, NHPD, NHPS, NHPU, TDR Recycling w/Reset Switch
Extra Functions Included in Some Recycling Timers: {)(, R
Instantaneous Contacts: S1 IS(S
Some Recycling timers have a set of instantaneous contacts in addition to the delayed contacts. J To N

. : . . X X X NO_J T1 T1 Tl
Instantaneous contacts energize when input voltage is applied and remain until voltage is removed.
RESET SWITCH: Closing an external switch transfers the output and resets the sequence to the first S1 = Reset Switch
delay.
See: HRDR

Delay-on-Break: (ProgramaCube” Function B)
(Delay on Release, OFF-delay, Release Delay, Postpurge Delay)
OPERATION: Input voltage must be applied before and during timing. Upon closure of the initiate ~,

)
switch, the output (relay or solid state) energizes. The time delay begins when the initiate switch _I_%_ |—|u R B

Delay-on-Break (OFF-dela
mm Delay ( }é)

is opened. The output remains energized during timing. At the end of the time delay, the output ~ S1
de-energizes. The output will energize if the initiate switch is closed when input voltage is applied.

>t [« [«TD

RESET: Reclosing the initiate switch during timing resets the time delay. Removing input voltage ~NO=

<TD
resets the time delay and output. NC-_I_‘)()__I_I

See: HRPS, HRPU, KRPS, KSPS, KSPU, NHPS, NHPU, TRDU, TDB

Extra Functions Included in Some Delay-on-Break (DOB) Timers:

Instantaneous Contacts:
Some DOB timers have a set of instantaneous contacts in addition to the delayed contacts. Instanta-
neous contacts energize when input voltage is applied and remain until voltage is removed.

Related Functions:
Inverted Delay-on-Break

Inverted Delay-on-Break: (ProgramaCube” Function UB) LG
OPERATION: Input voltage must be applied before and during timing. Upon closure of the initiate ~ V= R e
switch S1, the output (relay or solid state) de-energizes. The time delay begins when S1 is opened. g4 n_‘

The output remains de-energized during timing. At the end of the time delay, the output energizes. D t D
The output remains de-energized if S1 is closed when input voltage is applied NO J < | |+ <—>HL
L L™

RESET: Reclosing S1 during timing resets the time delay. Removing input voltage resets the time NC™
delay and output.
See: HRPS, HRPU, KRPS, KSPS, KSPU, NHPS, NHPU, TRDU

Tl

Legend
V = Voltage NO = Normally Open Contact
R = Reset NC = Normally Closed Contact
T1 = ON Time t = Incomplete Time Delay
T2 = OFF Time TD, TD1, TD2 = Time Delay

S1 =Initiate Switch ~ —f— = Undefined Time
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Appendix A - Timer Functions

Single Shot: (ProgramaCube” Functions S or SD)

(Pulse Former, One Shot Relay, Single Shot Interval, Pulse Shaping)

OPERATION: Input voltage must be applied before and during timing. Upon momentary or
maintained closure of the initiate switch, the output (relay or solid state) energizes and the time delay
begins. At the end of the delay, the output de-energizes. Opening or reclosing the initiate switch
during timing has no effect on the time delay. Note (for most single shot timers): If the initiate switch
is closed when input voltage is applied, the output energizes and the time delay begins.

RESET: Reset occurs when the time delay is complete and the initiate switch is opened. Removing
input voltage resets the time delay and output.

See: HRPS, HRPU, KRPS, KSPS, KSPU, NHPS, NHPU, TDS, TSDS, TRDU

Extra Functions Included in Some Single Shot Timers:

Instantaneous Contacts:
Some Single Shot timers have a set of instantaneous contacts in addition to the delayed contacts.
Instantaneous contacts energize when input voltage is applied and remain until voltage is removed.

Related Functions:

Retriggerable Single Shot (Motion Detector): (ProgramaCube® Function PSD)
(Motion Detector, Zero Speed Switch, Watchdog Timer, Missing Pulse Timer)

OPERATION: Input voltage must be applied prior to and during timing. The output (relay or solid
state) is de-energized. When the initiate switch S1 closes momentarily or maintained, the output
energizes and the time delay begins. Upon completion of the delay, the output de-energizes.
RESET: Reclosing S1 resets the time delay and restarts timing. Removing input voltage resets the
time delay and output.

See: HRDY, HRPS, HRPU, KRD9, KRPS, KSPS, KSPU, NHPS, NHPU, TRDU, TRU

Retriggerable Single Shot (Motion Detector): (ProgramaCube® Function PSE)
OPERATION: Similar toretriggerable single shotfunction PSD above except, wheninputvoltageisapplied,
the output (relay or solid state) immediately energizes and timing begins. At the end of the time delay, the
outputde-energizes. The unit will timeout aslong as S1 remains open or closed for a full time delay period.
RESET: During timing, reclosing S1 resets and restarts the time delay and the output remains
energized. After timeout, reclosing S1 starts a new operation. Removing input voltage resets the
time delay and the output.

See: KRD9

Inverted Single Shot: (ProgramaCube” Function US)

OPERATION: Input voltage must be applied before and during timing. Upon momentary or
maintained closure of the initiate switch S1, the output (relay or solid state) de-energizes. At the
end of the time delay, the output energizes. Opening or reclosing S1 during timing has no affect on
the time delay. The output will remain de-energized if S1 is closed when input voltage is applied.
RESET: Reset occurs when the time delay is complete and S1 is open. Removing input voltage
resets the time delay and output.

See: HRPS, HRPU, KRPS, KSPS, KSPU, NHPS, NHPU, TRDU

Trailing Edge Single Shot (Impulse-OFF): (ProgramaCube” Function TS)
OPERATION: Input voltage must be applied before and during timing. When the initiate switch
S1 opens, the output (relay or solid state) energizes. At the end of the time delay, the output
de-energizes. Reclosing and opening S1 during timing has no affect on the time delay. The output
will not energize if S1 is open when input voltage is applied.

RESET: Reset occurs when the time delay is complete and S1 is closed. Removing input voltage resets
the time delay and output.See: HRPS, KRPS, KSPS, KSPU, NHPU, TRDU

. Single Shot (Pulse Forme}‘?__(

Motion Detector (PSD)
Retriggerable Single Shot

R
\ R IR [R
s1 L L1
|
NS T ™ =
Motion Detector (PSE)
Retriggerable Single ShF?t
vd R R RIRIR
s1 R —
|
N% t[t]t[t]t] ™ =
Inverted Single Shot

R

T
gi

™ [~

L

Trailing Edge Single Shot

Gl
{( R
V- 7 R -
sl | M1
NO-: 7D 1 [*To "1
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Appendix A - Timer Functions

Timer Functions
Two Functions in One Timer

Delay-on-Make/ Delay-on-Break: (ProgramaCube” Function MB)
(ON-delay/OFF-delay, Delay on Operate/Delay on Release, Sequencing ON & OFF, Fan Delay,
Prepurge & Postpurge)

OPERATION: Input voltage must be applied at all times. The output (relay or solid state) is de-
energized. Upon closure of the S1 initiate switch, the delay-on-make time delay (TD1) begins. At
the end of TD1, the output (relay or solid state) energizes. Opening S1 starts the delay-on-break time
delay (TD2). At the end of TD2, the output de-energizes.

RESET: Removing input voltage resets time delays and the output.If S1 is a) opened during TD1,
then TD1 is reset and the output remains de-energized. b) reclosed during TD2, then TD2 is reset
and the output remains energized.

See: HRPD, KRPD, KSPD, NHPD

Extra Functions Included in Some Delay-on-Make/Delay-on-Break Timers:

Instantaneous Contacts:
Some DOM/DOB timers have a set of instantaneous contacts in addition to the delayed contacts.
Instantaneous contacts energize when input voltage is applied and remain until voltage is removed.

Delay-on-Make/ Interval: (ProgramaCube® Function MI)

(Single Pulse Generator, Delayed Interval, Delay on Operate/Single Pulse on Operate)
OPERATION: Upon application of input voltage, the delay-on-make time delay (TD1) begins, the
output remains de-energized. At the end of this delay, the output (relay or solid state) energizes
and the interval delay (TD2) begins. At the end of the interval delay (TD2), the output de-energizes.
RESET: Removing input voltage resets the output, the time delays and returns the sequence to the
first delay.

See: ESD5, HRPD, KRPD, KSPD, NHPD, TRDU

Accumulative Delay-on-Make/ Interval: (ProgramaCube” Function AMI)
OPERATION: Input voltage must be applied before and during timing. The outputis de-energized before
and during the TD1 time delay. Each time S1 closes, the time delay progresses; when it opens, timing stops.
When the amount of time S1 is closed equals the full TD1 delay, the output (relay or solid state) energizes
for TD2. Upon completion of TD2, the output relay de-energizes. Opening S1 during TD2 has no affect.
RESET: Removing input voltage resets the time delay, output relay, and the sequence to the first delay.
See: HRPD, KRPD, KSPD, NHPD

Legend
V = Voltage TD1, TD2 = Time Delay
S1 = Initiate Switch NO = Normally Open
R = Reset NC = Normally Closed

= Undefined Time
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Timer Functions
Two Functions in One Timer

Delay-on-Make/Recycle: (ProgramaCube® Function MRE) = Delay-on-Make
OPERATION: Upon application of input voltage, TD1 begins and the output (relay or solid state) e Recycle
remains de-energized. At the end of TD1, the TD2 recycle function begins and the output (relay or V n

solid state) Cyclfzs QN and OFF for equal delays. This cyc.le continues until input voltage is removed. NO e D1 =[TD2]1D2[To2 |12 D2 L
RESET: Removing input voltage resets the output and time delays, and returns the sequence to the _—

first delay. NC | I | | | |
See: KSPD, KRPD, NHPD, HRPD, TRDU

Delay-on-Make/Single Shot: (ProgramaCube® Function MS) = Isj.elaly 'gﬂ'l\t/[ake
OPERATION: Upon application of input voltage and the closure of S1, TD1 begins and the output mge oo R
(relay or solid state) remains de-energized. The output (relay or solid state) energizes at the end of Vi
TD1, and TD2 begins. At the end of TD2, the output (relay or solid state) de-energizes. Opening or - R R
reclosing S1 during timing has no affect on the time delays. S1 _J’_I i J
RESET: Reset occurs when the time delay is complete and S1 is open. Removing input voltage resets
the time delay, output, and the sequence}e] to the fri)rst delay. i e ¢ NO = TD14TD2} = TDI#TD2
See: KSPD, KRPD, NHPD, HRPD, TRDU NC I L]
Interval/Recycle: (ProgramaCube” Function IRE)
OPERATION: Upon application of input voltage TD1 begins. At the same time, the TD2 ON time 1L Interval
begins and the output (relay or solid state) energizes. At the end of the ON time, the TD2 OFF time T  Recycle R
btlegtirLT atnd l’fll}ehortpu: }fle-erlergtizes. The gqual ON time OFF time cycle continues until TD1 is com- V| mf —»
pleted at which time the output de-energizes.
RESET: Removing input voltage resets %he time delays, output, and the sequence to the Interval NO Jm D2 |TD2 702 |
function. See: KSPD, KRPD, NHPD, HRPD, TRDU NC | ] I ] r
Delay-on-Break/Recycle: (ProgramaCube” Function BRE) - Delay-on-Break
OPERATION: Upon application of input voltage and the closure of S1, the TD2 ON time begins and Inli=< Recycle
the output (relay or solid state) energizes. Upon completion of the ON time, the output de-energizes R
for the TD2 OFF time. At the end of the OFF time, the equal ON/OFF cycle repeats. When S1 opens, \
the TD1 delay begins. TD1 and TD2 run concurrently until the completion of TD1 at which time, J_Id— TD1 —»
the TD2 ON/OFF cycle terminates and the output de-energizes. The output energizes if S1 is closed St
when input voltage is applied. NO —] TD2 LTD2 | TD2 | TD2
RESET: Reclosing S1 during timing resets the TD1 time delay. Removing input voltage resets the NC | ] I
time delay, output, and the sequence to the Delay-on-Break function.
See: KSPD, KRPD, NHPD, HRPD, TRDU
Single Shot/Recycle: (ProgramaCube® Function SRE) Single Shot
OPERATION: Upon application of input voltage and the closure of S1, TD1 begins. At the same time, L= Recycle R
the TD2 ON time begins and the output (relay or solid state) energizes. Upon completion of the ON \Y D1 R
time, the output de-energizes for the TD2 OFF time. At the end of the OFF time, the equal ON/OFF -
cycle repeats. TD1 and TD2 run concurrently until the completion of TD1 at which time, the TD2 S1 .
ON/OFF cycle terminates and the output de-energizes. Opening or reclosing S1 during timinghas o TD2 ITD2 ITD2 ITD2 ITD2|
no affect on the time delays. The output will energize if S1 is closed when input voltage is applied. NC I 1 I 1 I
RESET: Removing input voltage resets the time delay, output, and the sequence to the first delay.
See: HRPD, KRPD, KSPD, NHPD, TRDU

Single Shot
Single Shot/ Lockout: (ProgramaCube” Function SL) . Lockout
OPERATION: Upon application of input voltage and momentary or maintained closure of S1, the v R
output (relay or solid state) energizes and TD1 single shot time delay begins. The output relay de- v .. |R —
energizes at the end of TD1 and the TD2 lockout time delay begins. During TD2 (and TD1) closing s1 H | L
switch S1 has no effect on the operation. After TD2 is complete, closing S1 starts another operation. ‘
If S1 is closed when input voltage is applied, the output energizes and the TD1 time delay begins. NO TD1 <— TD2 —» I L
RESET: Removing input voltage resets the time delays and the output and returns the cycle to the ~ NC I r
first delay.
Interval/Delay-on-Make: (ProgramaCube” Function IM) (RIS == gzijv—zgn—Make
OPERATION: Upon application of input voltage, the output (relay or solid state) energizes and = Y ’) R
TD1 begins. At the end of TD1, the output de-energizes and TD2 begins. At the end of TD2, the Y
output energizes.
RESET: Removing input voltage resets the time delays, output, and the sequence to the first delay. NOJ D1 L
See: HRPD, KRPD, KSPD, NHPD, TRDU NG [ | )
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Timer Functions
Counting and Switching Functions

. . X ® .
Leading edge flip-flop: (ProgramaCube” Function F) Leading Edge Flip-Flop

OPERATION: Input voltage must be applied before and during operation. The operation begins with R
the output (relay or solid state) de-energized. Upon momentary or maintained closure (leading edge v

triggered) of the initiate switch S1, the time delay begins. At the end of the time delay, the output - -

energizes and remains energized. Opening or re-closing S1 during timing has no affect. After the  Sf1 ”_I —

output transfers, the next closure of S1 starts a new operation. Each time an S1 closure is recognized, D I_ TD

the time delay occurs and then the output transfers, ON to OFF, OFF to ON, ON to OFF. The first NO nd %‘—"—"HL
operation will occur if S1 is closed when input voltage is applied. NC I _I__Ur

RESET: Removing input voltage resets the time delay and the output to the de-energized state.
Function can be applied to ProgramaCube Series: HRPS, KRPS, KSPS

Alternating Relay (Trailing edge flip-flop): (ProgramaCube® Function FT)

OPERATION: Input voltage must be applied at all times for proper operation. The operation begins Trailing Edge Flip-Flop

with the output (relay or solid state) de-energized. Closing S1 enables the next alternating operation. (Alternating Relay)

When S1 opens (trailing edge triggered), the time delay begins. At the end of the time delay, the vV 7

output energizes and remains energized until S1 is (re-closed and) re-opened. Then the output relay _I—g I_l’

de-energizes and remains until S1 opens again. Each time S1 opens the time delay occurs and the S1-

output transfers. g—%—q_
RESET: Removing input voltage resets the output and the time delay. N8-—((— ™ —
See: AR, HRPS, KRPS N ] ol T

Counter with Pulsed Output: (ProgramaCube” Function C)
Counter with Pulsed Output

Function Limited to Switch Adjustable ProgramaCubes® R
OPERATION: Input voltage must be applied before and during operation. Each time S1 is closed, a V4 ¢ ¢ i iIC IC IR
count is added. When the total number of S1 closures equals the total count selected on the unit, the h h h h 'l
output energizes. The output remains energized for the pulse duration specified for the product, and S1 =
then de-energizes. If S1 is closed while the output is energized, a count is not added. If S1is closed  NQ P
when input voltage is applied, a count is not added. NG
RESET: The unit automatically resets at the end of each operation. Removing input voltage resets
the output, counter, and pulse delay.
See: HRPU, KSPU, NHPU
Counter with Interval Output: (ProgramaCube” Function CI) Counter with Interval Output
. o . . ® R
Function Limited to Switch Adjustable ProgramaCubes Vdc ¢c c c C R

OPERATION: Input voltage must be applied before and during operation. Each time S1 is closed, a h h h I-I 1

count is added. When the total number of S1 closures equals the total count selected on the unit, the S1
output energizes and the interval time delay begins. The output de-energizes at the end of the time <«TD—>
delay. If S1 is closed during the time delay, a count is not added. If S1 is closed when input voltage

) . . NC

is applied, a count is not added.

RESET: The counter is reset during the time delay, the unit automatically resets at the end of the

interval time delay. Removing input voltage resets the output, counter, and time delay.

See: HRPU, HRV, HSPZ, KSPU, NHPU
Legend
V = Voltage
R = Reset

S1 = Initiate Switch

Td, TD1, TD2 = Time Delay
NO = Normally Open Contact
NC = Normally Closed Contact
C = Count

P = Pulse Duration

—f— = Undefined Time
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TRDU Function Diagrams

Single Functions

Appendix A - Timer Functions

Dual Functions

=
* Delay-on-Make = Delay-on-Make [ 0 R
4 R Delay-on-Break v ) o
ON v — ON s14 )
NO NO 4= [ TD2 L
A | FHHEHrnd Nof=T0 L 4 | OMHHOEnd To1 = e L]
s LT e T el T
Delay-on-Break " o * Delay-on-Make
v "7 N i Recycle (ON Time First) = o
ON st g ON v
HABRENNG " A= A iy No = 101 [Tzl 02 75202 752
ABCOE' N L HN AL ABCOE. NeT
* Recycle * Delay-on-Make =
(ON Time First, Equal Delays) i . Interval 115 R
ON v on v
no_] 70 Lmof T Lio] TD NO f—__TD1 D2
] e Ll L f|oom| v
ABCDE ABCDE'
=
Single Shot i iR Delay-on-Make R
\ R R Smgle Shot \ R R
ON st ON s LT B
T o N A0A0OND g =
RBCDE 1 RBCDE N L]
* Interval * Interval 1S3
ned 4 R Recycle (ON Time First) = .
ON v ON V ™ — |
HeEOnnad nof— 1 —L_— | HeAGEnomg No |02 o2 [752 L 1p2 [0z ]
RBCoE o I RBCoE. eI
Trailing Edge - Delay-on-Break J'L-IZI o
Single Shot v 55 ﬁ R Recycle (ON Time First) v i
ON s1 7] | 1 ON 1 f— o1 —
X | oo — ] I L ey e
RBCoE — ABCoE B
Inverted (R Single Shot J'L o
Single Shot R Recycle (ON Time First) v )
«——— TDI —R
ON ™D ON S1 i
ANAURCAD T HEAAUEAD NO TD2|1D2[TD2]1D2[TD2
RBCoE' ABCoE "
Inverted L 46 R * Recycle (ON Time First)
Delay-on-Break \ — ﬂu R Both Times Adjustable n= IR
ON St ON Y
[T T] R S Koo e f] ] £
T T T NC \’ Ll l_”_ T T 11T NG I_I m
ABCDE ABCDE

*9 Functions included in the 8 pin DPDT models

Continued on next page...
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Single Functions Dual Functions
Retriggerable * Recycle (OFF Time First)
. [1 11|
Single Shot L R Both Times Adjustable Il.-
on 1 nhff 0
St | — N
Dl tll NO ~2 ARUAALAD
NC ]t P
ABCDE ABCDE
Accumulative = e | * Interval 1% =
Delay-on-Make v | Delay-on-Make In 4 LR
on s JRUFFLRRA L | o e N s
T UOoRAAEad notf— 1 —> | T onnEood L R e TN o
o NC o
ABCDE l_r ABCDE
V=Voltage, R=Reset, S1=Initiate Switch, : A
NO=Normally Open Contact, NC=Normally Accumulative Dday on-Make 1 Ji?lz
Closed Contact, TD,TD1,TD2=Complete Time Interval R
Delay, t=Partial Time Delay, DOM=Delay-on-Make, ON \Y
ON . DOB=Delay-on-Break, REC=Recycle, $5=Single Shot, HHHHHHHH st <1 |
INT=Interval, M=Minutes, S=Seconds, D1 oo
—4%— = Undefined time ABCDE | Ng =
N -
5 Switches for Function Selection I_r
3 Switches for Time Delay Range
NOTE: The time delay range is the same for

both functions when dual functions are selected.
*9 Functions included in the 8 pin DPDT models

Flasher Function Diagrams

Flasher (NC) Flasher (OFF First) Flasher (ON First)
T
R
v 1. . =< o
o v i v
L T L2 ] 71 LT2 L T2 | 1 L2 11 12 i IR REA IS R IR
V = Voltage S1 = Initiate Switch L= Load V =Voltage R=Reset L=Load V =Voltage R=Reset L=Load
R=Reset T1=ON Time T2 = OFF Time T1=ON Time T2 = OFF Time T1=ONTime T2=OFFTime T1=T2
T1=T2 T1=T2 ON time plus OFF time equals one complete flash.
Flasher (Alternating) Flasher (ON First-DPDT) Flasher (Chasing)
= T 11 R
v R v R v K
B ¥ I = 1
R I REE B RrE e no| 11 L2 L2 71 | P~ M
NC B .
bl I LT 1 LI 1 O o
V =Voltage Ll=Load1 L2=Load2 V =Voltage R =Reset D D
R=Reset T1=ONTime T2 =OFF Time T1=ON Time T2 = OFF Time L4 pos -
Tl= T2 NO = Normally Open NC = Normally Closed SC4 shown: SC3, 14 is eliminated
and L1 TD begins as soon as L3 TD is
completed.
Flashers & Aux. Modules V = Voltage R = Reset L (1..4) = Lamps
TD = Time Delay (all are equal)
1.
R
V »
FoL——t2 1 T LT2 | 11 LT2
AX1/3 I I I I
(Fig. B & D)
AX 1/2 L1 L1 L
(Fig. C)

V =Voltage L=Load T1=ON Time
T2 = OFF Time R = Reset
T1=T2
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Appendix B - Dimensional Drawings

FIGURE 1 FIGURE 2 FIGURE 3
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KSD3; KSD4; KSDB; KSDR; KSDS; KSDU; HRDM; HRDR; HRDS; HRID; HRIS;
KSPD; KSPS; KSPU; KVM; T2D; TA; HRIU; HRPD; HRPS; HRPU; HRV; RS
TACI; TAC4; TDU; TDUB; TDUL; TDUS;
TL; TMV8000; TS1; TS2; TS4; TS6; TSB;
TSD1; TSD2; TSD3; TSD4; TSD6; TSD7;
TSDB; TSDR; TSDS; TSS; TSU2000
FIGURE 4 FIGURE 5 FIGURE 6
<1.51
> (38 4) 4 |: T P S
2.00 1.08 X =2.39 !
< (50.8) ‘ >‘(27-4 @7 (60.7) @,
4 & gl 00,
2.00 .
(50.8) & - k—(<41572§ > |le—291(73.9—> l<—(5415725; > | l«—2.91(73.99—>|
<3.1 (78.7—> =3.44 (87.3—>
¢ E TRDU
0.25 (6.35) DIA.  0.25 (6.35) TRU
FA; FS; FSU1000%; NHPD; NHPS; NHPU;
NLF1*; NLF2*; PHS*; PTHF*; SIR1; SIR2;
SLR1*; SLR2*; TH1; TH2; THC; THD1;
THD2; THD3; THD4; THD7; THDB; THDM;
THDS; THS
*If unit is rated @ 1A, see Figure 1
FIGURE 7 FIGURE 8 FIGURE 9
- 0.25 (6.35) ASQU ASTU I Iy
=1 _
s = \ar | 2 <239 i <2.39 =
(snap f - <2.
e NI AR B = 3% ] IS
bases) =I ﬁ' g o p |
<3.00 |
(76.2) | —
| g @5 k—(415725; > |e—291(73.9 —> k= SlT8i|  l—291(73.9)—>
| e «—=<3.20 (81.3) —>1 (45.2) <3.62 (91.6)—>
: @ boo PEM;PLR;TDB; TDBH; TDBL; TDI; TDIH; FS500; PRLB; PRLM; PRLS; TRB; TRM; TRS
' | | |&§4  TDIL; TDM; TDMB; TDMH; TDML; TDR;
TDS; TDSH; TDSL
<2.41 ! —>|50.69 |<— \
61.2) (17.52)
TB: 5mm, IP20
<14 AWG (2.45mm?) FIGURE 11 FIGURE 12
ASQU; ASTU,‘ DSQU, DSTU la 3.69 (93.7) > 15 “pr clamp
: P1023-2
FIGURE 10 [+ 300 762 —* |—(38.1)—1 ( )
=@ tr — @ ‘1—='='='=' 794‘254@
1.50 23 88
S o)
(88.9 ' 2.12
. (53.8)
= 3 = = = = 0.19
S 294 > ] (4.83)
e (74.7) 0.25 1.D. <0.163 (4.14) 102-57
= L (6.38)—> x x 025 (635) (12.7)
- — Fo ((1‘.-17857) | 3 8(33.1) FS100; FS400
> %I | 194 (49.3) r. 8)l ol [ol [ol fol —+—0 —
4_'31_70* < 250 (63.5) = ¥ 038 [ Jen [ ] a27
(43.2) ; ; . .
ERD3; ERDL; ERDM ORB; ORM; ORS inches (millimeters)
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AEBendix B - Dimensional Drawinﬁs

FIGURE 13 FIGURE 14 FIGURE 15
<1.30 [¢&—— 3.5(88.9) —> <1.22
| 2 < =
(33.0) — 204 (7a7) —>| | | 6D —o|EEEEEql e«
200 075 [—— I — N —— | —_ oA ® <0 | 0.25
4_(50.8) ’ > (19) [« ' © 3 4 5 6 el (6.35)
) 1.94 =
$ C] o 11 €
2.00 — — 25 2 _\ - 59
(50.8) @2#4@ % - (63.5)L ﬂ ’®‘ E] | (149.9)
[ / P
0.25(6.35) DIA. 0 25’6 35 0187 (4.75) DIA—" 0.60 (1753)
25 (635 DIA 25{839) (6.35) (20.32)
AF SC3; SC4; SQ 2 9 5
—of [mlojmola] o
| F—a— ke,
<?-25'% ‘ (1A11i48) |
FIGURE 16 FIGURE 17 ’
0.25 (6.35) 5 : o
=4.33
|‘U— (10— ‘ <2.2(55.9)
T@@ ® \_—)—T © %&'%‘L ) .
=295 @@ - a1 (60 j L i i
(75) — (613) f— ] WVM
L oo o -
(5.4
EEEEE (R \
=<1.97 = 1.00-»| <1.00 »|
T CHITARN o
@1.7)
DLMU FB9L; HLMU; SCR9IL
FIGURE 20
&% i
FIGURE 18 FIGURE 19 g@ T —— ‘_(g
| | T (83859) I B |
=2.39 1 : 0.25 '
| @? (60.7) @? © (6.35)\A|
L 2.94 A
I O (747)( © —
D @] =
‘k—2_91(73_9)—>‘ k—($415;725)3—>| |<—2.91(73.9)~J ___:| L |:|.=.
<—=3.03 (77.0)—> : - @ =
LLC4; LLC6; PLS -> (gbs_gﬂ" [« 1.94 49.3) »|
+>| 175445) |< <+ 25(635) —
ECS; ECSW  (ECS has spade connectors and
ECSW has terminal board)
FIGURE 21 FIGURE 22 FIGURE 23
0.25 (6.35) DIA. 0.36 (9.14) DIA. (%178‘]) L
‘<—>‘ 2.44 (62) | (%f‘&)ﬂ): e
2.0 53”4?0 - — FEog oood ‘—[ T
608 Mps I © | 275(0) 0.36 DIA (8.14) #24 AWG
1 3 (0.25 mm?)
- - = 1r| 2.85(73) ol uLo1s
}‘7(520'.08)4" (:59.7055: 2.56 (65) (24--{89) =
175 »| | es
(44 R\ |
TCS; TCSA e T (3%%‘5)41‘7 ()
N LCS
U132
(34)

DCSA

inches (millimeters)
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Appendix B - Dimensional Drawings

FIGURE 24 FIGURE 25 FIGURE 26

“P” clamp
CURRENT LIMITING (P1023-2)

—_ - 1.0
RESISTOR N ohe [ 4)“
™~ i w (2388)
—_= 0.28 —
T D @ (7.11) 35
I 9

— 15 _.
(38.1)

0.19

FFFRI olop]
—
L
©F
)
e
Ng ——>
gm

2 (88
Sﬁxg\olg (0.25 mm?) . I—-io.zz I’os’l (4.83)
STRIPPED 0.25 (6.35) (5.59) (12.7)
; 121 | 053 |es /
(304.8 + 25.4) (13.46)
LPM I 0.22 (5.59)
210 0.285
(53.3) (7.24)
|
I T——~p
FIGURE 27
<0.163 (4.14)
14AWG 0.50
I o+ 0.065 (1.65) | = 12.7)
€2 €21 (12.7) 3
)| ) -
MLV 0.94
%) 23.88
%’ @ 4.0 MSM ( ) 1.D —<0§63 4.14
2 (101.6) D.=<0163(4.14)
&’ X LLC1 © NS = Nylon Standoffs
B |
AS
® ®__f FIGURE %fig 656 FIGURE 29
<« Y —>|W < -0) /™ _
M 762 Byt o 1 ‘44-5’j 0.063(1.6) to T o s
e w| % | &3 0.188 (478~ |- 1 0.125(3.18) ] == |
0.69 =z.
05 fTx 302 | (on | .'—1 '—2‘ (17.53) [60.7] - il
(12.7) [ <20 (91.9) | (88.9) Y 1C) ot— *
608 [T212 | 25 €5 | Ol I
(53.8) | (63.5) 163 ILLCO 178 > ‘ =
. =). l«—2.91[73.9] —>
i 0.19 | 0.25 45.2
3 L Z| @83 | 635 Wﬁ N [45.2] «<—=3.01[76.5] —>|
LLC2 °='R"== @ o -lo5(12.7)l« "_ He
—hoesal= | q1gaure)l-
LLC8
FIGURE 30
<125
@18 ': FIGURE 33
[<—2.0(508)— 0.25 -+ 0.75 PCRIS
T — — —40635 |_J19) [159.51]
20 FIGURE 32 | PCR10/12 |
(50.8) 0.80 7
0187  0.28(7.1) (20.3)
©\ (4.75) v |——
T +\+ = _
A Yos LED
0.25
> 300V (6.35)
TVM; TVW
f
| PCR10/12
o
FIGURE 31 |« 194 (49.3) »| |+-028(7.1) L,(jdg) _>l
T le— 2.5 (63.5) —»| ’
aluminum
<239 5% @ d . FB; SCR J l box
(60.7) || Arernare @ f @7 o
5554 @ q ‘Fmsé.sn*"
C L
k—(s415-72?)’ - l«—2.91(73.9)
’ [«—=3.20 (81.3) —> PCR
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inches (millimeters)

167
For information, call 800-221-0487 [0 Switches Unlimited [0 Fax 718-672-6370 [0 www.switchesunlimited.com

tech@switchesunlimited.com [ sales@switchesunlimited.com



AEEendix C - Connection Diaﬁrams

FIGURE 1 - FSU1000 Series FIGURE 2 - FS100 Series FIGURE 3 - FS100 Series FIGURE 4 - FS200 Series
L1 N/L2 + -
Ly ez L1 v N * VvV e&———— — \Vi ———
S1 L
[ L
-+ L ]e f
3 20 [ =L = =
L L L 3 2L
® 3 2.1 O
®. ! O [ |
<1 = Otional 1 itch P v= Voltage ' ‘ ‘ | |
= Optional low current switc L=Load _
V = Voltage R = Red Wire | | v = Voltage
L =Load B = Black Wire V = Voltage L= Load
L =Load
FIGURE 5 - FS300 Series FIGURE 6 - FS400 Series FIGURE 7 - AF Series FIGURE 8 - FS500 Series
+ —
. v -— _L.1 v N /.L2_ —g v N/L2
[
— 1 '
mpmpm
== 3 2 1
=
3. }---11 o
O - )
»
| ; L—— oV N2
' ' V = Voltage
V = Voltage 1 |
' ' L=Load I V=Voltage |
: H R = Red Wire L=Load
HE ' B = Black Wi
V7 Voltage We White Wise FIGURE 11 - DLMU Series
Note: Load may be in positive side.
L —

FIGURE 9 - SC3/SC4 Series FIGURE 10 - WVM Series L s S

SIWE: —
e © é
——] \_I L1 L2 L3 FUSES
3F
-2- -h o o o (o) '
C@ : 0 L2 L3 ‘,3\ .. ‘\".:
PO BN
115 ( 566 &5
sl
:..”..'_, o NC CNO C NO
e NC/ o L1,12,L3 = Line Voltage Input
b 'I I' 'I_ { NO = Normally Open Contact
H 6 50 41 3 2 1 NC = Normally Closed Contact
o - 'I I' 'I_ b ol ° o C = Common, Transfer Contact
H H CAUTION: 2 amp max. fast acting
! H E:L:] fuses are recommended to protect the
SC4 shown; RS equipment’s wiring. They are not
for SC3, terminal 6 & load L4 are eliminated. F = Fuses required to protect the DLMU.
NO = Normally Open ! = Select alarm contact connection as N.O. or
NC = Normally Closed N.C. when ordering; N.O. Shown.

FIGURE 12 - HLMU Series RS = Optional Remote Reset Switch

Relay contacts are isolated.

L= CAUTION:
v 2 amp max fast acting fuses must FIGURE 14 -
1 be installed externally in series TVM/TVW Series

@ @ FUSES with each input. (3) L3L2 L1

3F ===
o 'i ,m; FASZTAA%%NG FIGURE 13 - NG" G Mo
Votage FUSES PLMU/PLM/PLR/PLS Series O o
ij). L1 L2 L3 F = Fuses

% Unbalance Note: Relay contacts are @A =Phase A=L1
O isolated, 277VAC max. 8F  oB-rhasen-12 'I:Tl' 'I:_"z' =

m @C = Phase C = L3

3[ 4 5 NO = Normally Open

NO C NC_NO C NC_ Tip Deiay

[cooos8] NC = Normally Closed —

£96968 DA OB @C 2A fast acytlng fuses L1 =Phase A
L1, L2, L3 = Line Voltage Input DU 8 recommended for safety (not L2 = Phase B
NO = Normally Open Contact NO required) L3 = Phase C
NC = Normally Closed Contact P 2 Relay contacts are isolated. NO = Normally Open
C = Common, Transfer Contact /' NC NC = Normally Closed
CAUTION: 2 amp max. fast acting fuses are C = Common, Transfer Contact
recommended to protect the equipment’s A 1 Relay contacts are isolated.
wiring. They are not required to protect the C F = 2A Fast acting fuses are recommended,
HLMU. but not required
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Appendix C - Connection Diagrams

FIGURE 15 - HLV Series FIGURE 16 - KVM Series
L1 N/L2 L1 N/L2
e A o V o L1 v N/L2

I = Relay contacts
are isolated.

-3
V = Voltage
2 L=LED
S = Undervoltage Setpoint
N = Relay contacts are non-isolated. NO = Normally Open
NO = Normally Open NC = Normally Closed
NC = Normally Closed ® C = Common, Transfer Contact
[ @ C = Common
T1 T2 |£| T1 = Undervoltage Trip Point T
T2 = Restart Delay
FIGURE 17 - ECS Series FIGURE 18 - ECSW Series
SOV & o — MOJ
B * o — — ey 2
=  — - ey} —o
1.7
I> IEI I< © W F [=cs i
ECSW :
E] ]
OL CR1 .
2 mcc
% AT 1 an s
D) le .—] CR
o JUN : B
g j -
O & < v
4 RsW -
I = ESW N/L2
R R B | (D E P
V = Voltage
V = Vol W = Insulated Wi MC = Motor Contactor FSW = Fan or Float Contacts E = ij]:ustage 8V(eircurrent .
= Voltage = Insulated Wire M = Mot CR = Control Rel = Adjustable Undercurren
I> = Overcurrent Carrying Monitored Current F= Fusoeso " CS = ngerr(:t S:nzgr W = Monitored Wire
I< = Undercurrent Relay contacts are isolated. OL = Overload MCC = Motor Contactor Coil AT - Adjustable Trip Delay

RSW = Reset Switch

FIGURE 19 - TCS Series FIGURE 21 - DCSA Series

g L N Connection for
l;osﬁn;.le 4-20 mA Loop
witchin
i s - & FIGURE 20 - TCSA Series h
+ -
O \ DY
] + F E
4[ LCSC10T12
N DCSA Current Sensor
Connect One:
) A=1to 5VDC
3 Negative +C D B =2to10VDC
- Switching S &4
v -|_+ AD
N2 4...20mA
1 + PS = Power Supply
Z = Zero Adjust
S = Span Adjust
W = Insulated Wire Carrying Monitored Current To LCSC10T12 Jumper used when

PLC = PLC Analog Input or Meter Input Current Sensor current source is not

LCSC10T12
Sinking

H N & d § G Connection for
1
[ ! Analog Voltage Output
L = Load L_':_%__:‘ ¢ 8
r PLC V = Voltage
PS = Power Supply DCSA
PLC = PLC Digital Input Module Connect One:
A=1to5VDC
B=2to10VDC

S . S S
ourcing As oB
NS +| AD [
Monitored AC conductor must

4— .
be insulated.

AD = Instrument, Meter, or PLC Input
PS = Power Supply
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Appendix C - Connection Diagrams

FIGURE 22 - LCS10T12 FIGURE 23 - LLC1 Series FIGURE 24 - LLC4 Series

Metal Tank or use
additional Probe

Metal Tank or use

LPM_12 v additional Probe
. P = Probe L1 N/L2
Wire Length: 500 ft. (152.4m) max. (Customer V L=Load S
Supplied) _ = Probe
CAUTION: The LCS10T12 must be connected to L1NAL2 V = Voltage C = Probe Common

the LPM12 or LPMG12 before current flows to
prevent damage or shock hazard. Monitored wires
must be properly insulated.

AS = Sensitivity Adjustment V = Voltage
Connect common to conductive tank
or an additional probe as required.
Contacts A, B & C are isolated.

Relay contacts are isolated.
Connect common to conductive tank. Additional probe
is necessary for non-conductive or insulated tanks.

FIGURE 25 - LLCS8 Series FIGURE 26 - LLC6 Series FIGURE 27 - LLC2 Series
\
L1 L2
] [ H
YLLco G cP
1 4 i £ H Metal Tank or use N = Metal Tank or use
R U NO v B additional Probe NCNO C T | aciions Prove
b s — PC = Probe Common I_‘
P = Probe V = Voltage \Y, ’J
Metal Tank or use V = Voltage L = Low Probe L1 % N/L2
additional Probe . .
V = Voltage R = Optional NC Reset Switch H = High Probe
LLCO = Low Level Probe Connect common to conductive tank. Additional probe C = Probe Common
G or CP = Ground or Common (Reference) Probe is necessary for non-conductive or insulated tanks. AS = Sensitivity Adjustment
R = Optional NC Reset Switch (not included) NC = Normally Closed
NO = Normally Open NO = Normally Open
NC = Normally Closed Connect common to conductive tank.
C = Common or Transfer Contact Additional probe is necessary for non-
Relay contacts are isolated. FIGURE 29 - ARP Series conductive or insulated tanks.
Connect common to conductive tank. Additional L1 N/L2
probe is necessary for non-conductive or insulated S1
tanks. Y
SPDT 8-pin
) 4. .2 3
FIGURE 28 - LLC5 Series -
8
-
loe—s LAl
L1 N/L2
\Y
S1
’_‘\‘,. ’_J DPDT 11-pin
6
4 8
Met_a_l Tank or use : ------- 9
Vv additional Probe PR,
L1 N/L2
10 e 11
HP = High Level Probe 1
LP = Low Level Probe 5 P 3
C = Probe Common pEcnnn — e
V = Voltage
Relay contacts are isolated. Relay contacts in above are isolated.
Connect common to conductive tank. Additional probe
is necessary for non-conductive or insulated tanks. L1 v N/L2
37,15 6
DPDT 8-pin
S2 A 5 LB cross wired
5 H
S1 / 8 LA Duplexing (Cross Wired): Duplexing models operate the same as
1 alternating relays and when both the Control (S1) and Lag Load (S2)
Switches are closed, Load A and Load B energize simultaneously.
V = Voltage The DPDT 8-pin, cross wired option, allows extra system load
LA=Load A capacity through simultaneous operation of both motors when
LB =Load B needed. Relay contacts are not isolated.

S1 = Primary Control Switch
S2 = Lag Load Switch
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FIGURE 30 - FS155 & FS165 & FA Series

Appendix C - Connection Diagrams

FIGURE 31 - FB Series

MR VAN ) L 1N L2
(B @ (B
FA155-2
1 1179 T
Q 3 28411 3 2ii1 5 4
® ® AX ®
F F 5 15
- .
I N2 \sL (H) - L1IV N/L2 I
(B J QB
] Rd
@ N I T T W
3 2L 3 20,1 ] [
E ° 54
F F A
15113
T T
AR A®X ® raisso
65 1023 FA165-2 5
'. DL — | v

F = Flasher (FS155-30T, FS155-30RF, FS165-30T, FS165-30RF)

AX = Auxiliary Unit
B = Beacon
DL = Dummy Load for Constant Line Loading
Rd = 3.3 KQ @ 5W for 120VAC
8.5 KQ @ 5W for 230VAC

FIGURE 32 - SCR490D

%
OL
= ’ %
—m
=]
SS
1 AXL
2
3
4
5
o LED 5
V = Voltage
OL = Obstruction Lamps
T = Toroid

SS = Selector Switch
AXL = Auxiliary Load/Alarm
Relay contacts are isolated.

L1 N/L2
oV o
B
R a]
T3 20411 [-1]°
© [
F M T el
'

FL® -

,_
=
[ ]
oA N =T

Nw:

1
V = Voltage
B = Beacon
F = Flasher
BRC = Flasher Bypass Relay Contacts
T = Toroid

AR =FB Alarm Relay

BR = Bypass Relay Coil

FL = Flasher Failure LED

LL = Lamp Failure LED

AXL = Lamp Alarm Relay Coil

NOTE: Flasher module may be located on either the
line or load side of the toroidal sensor.

FIGURE 33 - SCR Series

Beacon Connection Diagram

L1 N/L2
oV O
B[ )
-
||
== =4
Tou o
O
F
1
or—
3
4
5
6
3
Obstruction Lamp Connection Diagram
L1 N/L2
oV o oL
oL
— fe)
= =P 48
=
ss T
1 '
2
3
A
O |; 5
o LED|: 5

V = Voltage

B = Beacon Lamps

SS = Selector Switch

T = Toroid

F = Flasher

AXL = Auxiliary Load/ Alarm
OL = Obstruction Lamps
Relay contacts are isolated.
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AEEendix C - Connection Diaﬁrams

FIGURE 34 - FBOL FIGURE 35 - SCRIL
g VNéLZ 1 Beacon Connection Diagram Obstruction Lamp Connection Diagram
B Q L1 N/L2 L1 N2
BRC
J B O Vot Cv° oL
y i A %,
== = [ | J -
3 24414 I'%ZI N I | ]
[ [Eg =
O == Lo 3 oLI1-H SIS
Flasher = o) sl
L =] O — Sl
SS F = LO
SR = O AXL- =
,7 Lo ss = O
e I e S SS
S Jo Tror
SISEEISIS rroL j b
65414 R de 1
S6606 LT
65443 SISEEINES
| 65443
V = Voltage V = Voltage |
B = LED Beacon ) B = Beacon Lamps
SS = Selector Switch SS = Selector Switch
SI = Sensor Input L = LED Indicator
L = Indicator F = Flasher
F = Flasher ‘F 'ailure LED AXL = Auxiliary Load/ Alarm
AXL = Auxiliary Load/ Alarm OL = Obstruction Lamps
FF = Flasher Failure/Bypass Relay SI = Sensor Input
BRC = Bypass Relay Contacts H = “3” Spare AC Hot Connection (2A max.)
FIGURE 36 - PCR Series FIGURE 37 - SIR1/SIR2 Series
Q Two wire service switching @ Three wire service L1 N/L2
; . . - s > —  °
hot line only. ° switching both hot lines.| ™ 5ap LOAD \
LOAD 120V AC| 120V AC
o -LOAD1 & 120V AC e -LOAD1 & <20A [ <20A L
! --{-LOAD2 @ <20A ! --{-L0AD2 @ N
. 1 -} NEUTRAL (D L 4 ;[ NEUTRAL @ NELTTRAL A o
== == NEUTRAL 3'---ll---
v+ 7T NEUTRAL \; v+ T NEUTRAL S O
. --1- POWER2 & i '--1- POWER2 & | 4 5 |
R R LINE LINE
POWER 1 @ e POWER 1 @ 120V AC | 120V AC I T T I
HOT ¢ NEUTRAL -t gt > —
@<—LINE 240V AC >0 : T sV e~ :
@ Two wire service @ Two wire service switching both X; Xg;géol Voltage
with split loads. - LOADV - LOADV hot lines (No Neutral). ¢ == R = Reset
LOAD =
120V AC | 120V AC 230V AC Eg =II:IIormalllly glosedOOutput
------ -LoAD1 & <20A | <20A -----d-LoAD1 & <20A ormally Open Qutput
' ~ ' ~ - —4— = Undefined time
' ~-1-LOAD2 @ dk © -1~ LOAD 2 @
[ NEUTRAL [ Load may be connected to terminal 3 or 1.
# = NEUTRAL @ NEUTRAL # = NEUTRAL @ Note: Normally open output is shown.
"+ I NEUTRAL ® "+ - NEUTRAL O~ * Normally closed output is also available.
P --1- POWER2 & i -4 POWER2 &7
----- POWER 1 @ LINE f-e--- POWER 1 @ LINE
120V AC 230V AC
HOT ¢ NEUTRAL o
* Customer Supplied Jumper
FIGURE 38- SLR Series FIGURE 39 - NLF1/NLF2 Series FIGURE 40 - PHS Series
L1 N/L2 L1 N/L2 L1 N/L2
—— ] Vv *— —_—0 ——— vV
— ¢
st \ T
r4 L
LT
> O Ry
L LT T : O
3 21k | 4 5 |
O [ T |
| | | i .h | Triac Output Device
| S1 | V = Voltage
| | T L=Load
L = Load L =Load R, = External Adjustment
S1 = Initiate Switch S1 = Control Switch )
Note: Normally open output is shown. Normally Internal connections between terminals

closed output is also available. 2&4.
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