
1 ULTRAsmart 

These examples are provided 'as-is', without any expressed or implied warranty. In no event will the 
authors, ULTRAsmart,  Jarvis (Australia) Pty Ltd or its employees or directors be held liable for any damages 
arising from the use of these examples. Naturally, example applications are only intended as a general 
approach to using our modules, or to solving a control problem or other problem. They are not intended 
as technical advice. Your specific application may be different. It is the user’s responsibility to use our 
modules safely, correctly, and appropriately. 

Manual:  
Door Strike, EM Lock Hold 
Open / Extend Open 

 

1. MANUAL OVERVIEW  
 

The DualTimer12 (DT12DC8/03) is ideal for controlling or extending the time a  door strike is held open, or an 
electromagnetic (EM) lock is turned off, when activated by: 
�� A momentary push button (Manual activation ); and/or 
�� An access control device (Controller activation ) 

 
 

This manual shows how a DualTimer may be activated by a push button or a Controller. It does this by: 
�� Showing a simple circuit using a push button or a Controller and then; 
�� A way of increasing the circuit’s functionality using one or two DualTimers, 
 

This manual discusses: 
�� Power-to-Lock (Fail Safe) and Power-to-Open (Fail Secure) Strike and EM Lock modes 
�� Positioning of the switch ( the push button or Controller, and therefore also of the DualTimer), in the circuit, 

ie whether the push button (or Controller) connects/disconnects the positive or the negative voltage to a Strike 
or to an EM lock 

�� Extending the time a Strike or EM lock is held open, and delaying  prior to the EM lock being held open. 
 
1.1 Other Related Documents 

This manual should be read in conjunction with: 
�� Manual: DualTimer12  
�� Manual: Trigger on Broken Circuit  

 

The first is normally included with the DualTimer12 unit. Both are available from our web site.  
 

*1.2 Notes and Warnings 
1. These examples are provided 'as-is', without any expressed or implied warranty. In no event will the authors, 

ULTRAsmart,  Jarvis (Australia) Pty Ltd or its employees or directors be held liable for any damages arising from 
the use of these examples. Naturally, example applications are only intended as a general approach to using our 
modules, or to solving a control problem or other problem. They are not intended as technical advice. Your 
specific application may be different. It is the user’s responsibility to use our modules safely, correctly, and 
appropriately. 

2. When using the DualTimer with DC Strike or EM Lock installations, you must ensure that the Timer’s circuitry is 
protected from  any possible back EMF / reverse voltages. This is often done with an appropriate diode, and by 
using  separate power supplies  for digital and power circuitry. We have shown a diode, and separate power 
supplies in our circuit examples. (Appropriate centralised power supplies with isolated and filtered outputs may 
be an option to using separate power supplies.) 

3. A minimum Positive Trigger of +5 volt DC is recommended, especially in “dirty” electronic environments. 
4. The Trigger has an in-built hysteresis time of about 0.05 seconds. This means it will continue to stay in its 

current state (either ON or OFF) unless a detected changed state continues for more than 0.05 seconds. 
5. Refer to Sequencing of Trigger and Timer Power Up in the Manual Trigger on Broken Circuit  
6. A 24 volt DC version of the Timer, DualTimer24 (DT24DC8/03), is available. 
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Strike, Electromagnetic Lock Hold Open / Extend a Controller’s Hold Open(*1.2)  12 vDC 

DualTimer 12 

Voltage  
12vDC 
shown  

DIP Switches (S1) 
DIP1 for Timer Mode.  
     Time Out = OFF; Delay = ON 
DIP 2 not used 
DIP 3 & 4 to select Timing ranges 
     0.25 sec to 15 sec is 3 = OFF & 4 = OFF 
    15 sec to 1 min is 3 = OFF & 4 = ON 
    1 min to 5 min is 3 = ON & 4 = OFF 
     5 min to 30 min is 3 = ON & 4 = ON 

Time Adjust Knob (RV1) 
Fully anti-clockwise is min time, 
fully clockwise is max time in 
range 

Trigger type set (J2)    Jumper settings: 
 

Application of +ve Trg                       Application of –ve Trg 
 

 

Loss of +ve Trg/             Loss of –ve Trg/ 
Broken circuit                   Broken circuit 
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3 ULTRAsmart 

These examples are provided 'as-is', without any expressed or implied warranty. In no event will the 
authors, ULTRAsmart,  Jarvis (Australia) Pty Ltd or its employees or directors be held liable for any damages 
arising from the use of these examples. Naturally, example applications are only intended as a general 
approach to using our modules, or to solving a control problem or other problem. They are not intended 
as technical advice. Your specific application may be different. It is the user’s responsibility to use our 
modules safely, correctly, and appropriately. 

Manual:  
Door Strike, EM Lock Hold 
Open / Extend Open 

 

2. PUSH BUTTON DOOR STRIKE HOLD OPEN / EXTEND HOLD OPEN (MANUAL ACTIVATION) 
FAIL SAFE (POWER TO LOCK) OPERATION 
 

2.1a Door Strike: Power-to-Lock ( Fail Safe );  N/C Push Button Controls Positive Voltage to Strike 
The following circuit demonstrates one way a door strike may be held open by pressing a normally closed push 
button. (2.1c demonstrates a different way.) 
 

1. Because the push button is normally closed, power is supplied to the Strike when the button is not operated. 
Because the Strike is set up as Power-to-Lock (Fail Safe), the Strike is locked. 

2. When the button is pushed, the circuit to the Strike is broken at the Strike’s positive voltage terminal.  
3. Because the Strike is no longer powered, the Strike opens and stays held open while the button is pushed. 
4. When the button is released, the Strike is again powered, and the Strike locks. 

 
 
 
 
 
 
 
 
 
 
 
 
2.1b Door Strike HOLD OPEN: Power-to-Lock ( Fail Safe );  N/C Push Button Controls Positive 
 Voltage to DualTimer’s Trigger;  DualTimer Controls Po sitive Voltage to Strike, and Extends 
 Hold Open  

�� By inserting a DualTimer into the circuit after the N/C push button in 2.1a, the door strike may be held open for 
the time set on the DualTimer commencing from the moment the button is pushed . 

�� The DualTimer is set up in Time Out mode (refer Manual DualTimer12 ), and the Jumper J2 is set up so the 
DualTimer triggers on LOSS of positive (+ve) trigger / broken circuit. (Refer Manual Trigger on Broken Circuit .) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Operation: 
1. Because the push button is normally closed, the TRG terminal on the DualTimer sees +12 vDC when the button 

is not operated. And because the DualTimer is set up to detect LOSS of +ve trigger voltage, it does not start 
timing until the momentary switch is pressed. 

2. On pressing the switch, the DualTimer activates its relay, breaking the connection between C and N/C terminals, 
and hence removing the power from the Strike. The Strike unlocks, and stays unlocked as long as the Timer’s 
relay is activated. 

3. When the time is up, the DualTimer’s relay deactivates, once again connecting  the C and N/C terminals, and 
hence powering the Strike, locking it again. 

4. The DualTimer then checks to see if the circuit to the TRG terminal has been reinstated (ie that there is a +ve 
voltage at its TRG terminal because the push button has been released) before it starts again to monitor for 
LOSS of +ve voltage at its TRG terminal (ie another push of the button). 

POWER SUPPLY STRIKE 

STRIKE POWER SUPPLY 

DUALTIMER 
STRIKE 

TIMER POWER SUPPLY 



4 ULTRAsmart 

These examples are provided 'as-is', without any expressed or implied warranty. In no event will the 
authors, ULTRAsmart,  Jarvis (Australia) Pty Ltd or its employees or directors be held liable for any damages 
arising from the use of these examples. Naturally, example applications are only intended as a general 
approach to using our modules, or to solving a control problem or other problem. They are not intended 
as technical advice. Your specific application may be different. It is the user’s responsibility to use our 
modules safely, correctly, and appropriately. 

Manual:  
Door Strike, EM Lock Hold 
Open / Extend Open 

 

2.1c Door Strike: Power-to-Lock ( Fail Safe );  N/C Push Button: Controls Negative Voltage to Strike 
�� A variation on 2.1a. In this example, we use the N/C (Normally Closed) push button to control the negative  

(0 v DC) voltage to the Strike (instead of controlling the +ve voltage as in 2.1a). 
�� You will see examples of both methods of controlling Strikes in various manufacturers’ manuals. 

 
 
 
 
 
 
 
 
 
 
 
 
 
2.1d Door Strike HOLD OPEN: Power-to-Lock ( Fail Safe );  N/C Push Button Controls Negative 
 Voltage to DualTimer’s Trigger;  DualTimer Controls Ne gative Voltage to Strike, and Extends 
 Hold Open  

�� By inserting a DualTimer into the circuit after the N/C push button in 2.1c, the door strike may be held open for 
the time set on the DualTimer commencing from the moment the button is pushed . 

�� The DualTimer is set up in Time Out mode (refer Manual DualTimer12 ), and the Jumper J2 is set up so the 
DualTimer triggers on LOSS of negative (-ve) trigger / broken circuit. (Refer Manual Trigger on Broken Circuit .) 

�� (For a Delay Open then Hold Open setup using DualTimers, see example 3.1c) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Operation: 
1. Because the push button is normally closed, the TRG terminal on the DualTimer sees 0 vDC (negative) when the 

button is not operated. And because the DualTimer is set up to detect LOSS of -ve trigger voltage, it does not 
start timing until the momentary switch is pressed. 

2. On pressing the switch, the DualTimer activates its relay, breaking the connection between C and N/C terminals, 
and hence removing the power from the Strike. The Strike unlocks, and stays unlocked as long as the Timer’s 
relay is activated. 

3. When the time is up, the DualTimer’s relay deactivates, once again connecting  the C and N/C terminals, and 
hence powering the Strike, locking it again. 

4. The DualTimer then checks to see if the circuit to the TRG terminal has been reinstated (ie that there is a -ve 
voltage at its TRG terminal because the push button has been released) before it starts again to monitor for 
LOSS of -ve voltage at its TRG terminal (ie another push of the button). 

 
 

2.2 Fail Secure Door Strike Examples 
Refer to Section 4.0, Push Button Door Strike Hold Open / Ex tend Hold Open (Manual Activation) 
Fail Secure (Power to Open) Operation for information. 

POWER SUPPLY STRIKE 

STRIKE POWER SUPPLY 

DUALTIMER 
STRIKE TIMER POWER SUPPLY 



5 ULTRAsmart 

These examples are provided 'as-is', without any expressed or implied warranty. In no event will the 
authors, ULTRAsmart,  Jarvis (Australia) Pty Ltd or its employees or directors be held liable for any damages 
arising from the use of these examples. Naturally, example applications are only intended as a general 
approach to using our modules, or to solving a control problem or other problem. They are not intended 
as technical advice. Your specific application may be different. It is the user’s responsibility to use our 
modules safely, correctly, and appropriately. 

Manual:  
Door Strike, EM Lock Hold 
Open / Extend Open 

 

3. ACCESS CONTROLLER GATE ELECTROMAGNETIC LOCK TURN OFF / EXTEND TURN OFF 
(CONTROLLER ACTIVATION);   FAIL SAFE (POWER TO LOCK) OPERATION 
 

3.1a Gate Electromagnetic Lock: Power-to-Lock ( Fail Safe );  SPDT Relay on Security Access 
 Controller Controls Negative Voltage to EM Lock 

Very similar to the N/C push button example of 2.1c. In this example, the Security Access Controller’s SPDT relay’s 
N/C and C terminals replace the push button’s terminals. These terminals are used to control the negative (0 v DC) 
voltage and hence power to the Electromagnetic Lock. The Controller pulses its relay to momentarily depower the 
electromagnetic lock. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Operation: 
1. Because the SPDT relay in the Access Controller is normally closed, power is supplied to the EM Lock when the 

Controller is not activated.  The EM Lock is set up as Power-to-Lock (Fail Safe), so it is ON. 
2. When the Controller is activated (eg correct PIN punched in,  or correct finger print) , the Controller pulses its 

relay momentarily breaking the circuit to the EM Lock’s negative voltage terminal which momentarily depowers 
the EM lock. 

3. The EM’s hold on (say) a gate  is momentarily released, and it swings open. 
4. At the end of the pulse the Controller’s relay is released, so the EM Lock is again powered and is ON, ready for 

the gate to be pushed onto the Lock and held closed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EM LOCK POWER SUPPLY 

SECURITY 
CONTROLLER 

EM LOCK 

CONTROLLER 
POWER SUPPLY 
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These examples are provided 'as-is', without any expressed or implied warranty. In no event will the 
authors, ULTRAsmart,  Jarvis (Australia) Pty Ltd or its employees or directors be held liable for any damages 
arising from the use of these examples. Naturally, example applications are only intended as a general 
approach to using our modules, or to solving a control problem or other problem. They are not intended 
as technical advice. Your specific application may be different. It is the user’s responsibility to use our 
modules safely, correctly, and appropriately. 

Manual:  
Door Strike, EM Lock Hold 
Open / Extend Open 

 

 
3.1b Gate Electromagnetic Lock HOLD OPEN: Power-to-Lock ( Fail Safe );  SPDT Relay on Access 
 Controller Controls Negative Voltage to DualTimer’s Tri gger;  DualTimer’s Relay Controls
 Negative Voltage to the EM Lock and Extends the Hold Open Time  

A variation on 3.1a. In this example, we use the same Access Controller with SPDT relay output, but rather than 
directly controlling the EM Lock, the Controller’s N/C terminal is connected to the TRG terminal on the DualTimer. 
In Time Out mode, the DualTimer is used to extend the Lock OFF time beyond the pulse available from the original 
Controller. This extra time may be needed if,  for example, the EM Lock is fitted with a larger solenoid.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Operation: 
1. Because the SPDT relay in the Security Access Controller is normally closed, the TRG terminal on the DualTimer 

sees 0 vDC (negative) when the Controller is NOT activated. And because the DualTimer is set up to detect LOSS 
of -ve trigger voltage, it does not start timing. The EM Lock is set up as Power-to-Lock (Fail Safe), so it is ON. 

2. When the Controller is activated (eg correct PIN punched in,  or correct finger print) , the Controller pulses its 
relay momentarily breaking the circuit to the TRG terminal on the DualTimer. 

3. The DualTimer detects the loss of –ve trigger voltage and activates its own relay, breaking the connection 
between C and N/C terminals, and hence removing the power from the EM Lock. The Lock unlocks, and stays 
unlocked as long as the Timer’s relay is activated.  

4. The EM’s hold on (say) a gate  is released, and it swings open. 
5. When the time is up, the DualTimer’s relay deactivates, once again connecting its C and N/C terminals, and 

hence powering the EM Lock. The EM Lock is again ON, ready for the gate to be pushed onto the Lock and 
held closed. 

6. The DualTimer checks to see if the circuit to the TRG terminal has been reinstated (ie that there is a -ve voltage 
at its TRG terminal because the Controller has released its relay) before it starts again to monitor for LOSS of -ve 
voltage at its TRG terminal (ie another activation of its relay by the Controller). 

 
 
 
 
 
 
 
 

DUALTIMER 

SECURITY 
CONTROLLER 

EM LOCK 

CONTROLLER  
AND TIMER 
POWER SUPPLY 

EM LOCK POWER SUPPLY 
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These examples are provided 'as-is', without any expressed or implied warranty. In no event will the 
authors, ULTRAsmart,  Jarvis (Australia) Pty Ltd or its employees or directors be held liable for any damages 
arising from the use of these examples. Naturally, example applications are only intended as a general 
approach to using our modules, or to solving a control problem or other problem. They are not intended 
as technical advice. Your specific application may be different. It is the user’s responsibility to use our 
modules safely, correctly, and appropriately. 

Manual:  
Door Strike, EM Lock Hold 
Open / Extend Open 

 

3.1c Gate Electromagnetic Lock DELAY OPEN then HOLD OPEN : Power-to-Lock ( Fail Safe );  SPDT 
 Relay on Access Controller Controls Negative Voltage to DualTimer 2’s Trigger;  DualTimer 2’s 
 Relay Controls Negative Voltage to DualTimer 1’s Trigg er; DualTimer 1 Controls Negative 
 Voltage to the EM Lock. Delay Open controlled by Timer 1. Hold Open controlled by Timer 2  

Similar to 3.1b, but with the addition of a second DualTimer (Timer 1, T1) which is used to Delay deactivation (or 
unlocking) of the EM Lock. Timer 2 (T2) is used to extend the Lock OFF time beyond the pulse available from the 
original Controller. Note that Timer 2’s time setting must be increased from that used in 3.1b. It is set at the delay 
time used in Timer 1, plus the time required to hold the EM Lock OFF. 
 
 
 

Operation: 
1. Because the SPDT relay in Timer1 is normally closed, power is supplied to the EM Lock when Timer1 is not 

activated.  The EM Lock is set up as Power-to-Lock (Fail Safe), so it is ON. 
2. When the Controller is activated (eg correct PIN punched in,  or correct finger print) , the Controller pulses its 

relay momentarily breaking the circuit supplying 0 vDC (-ve) to the TRG terminal on Timer 2. 
3. Timer 2 detects the LOSS of negative (–ve) trigger and because it is in Time Out mode, immediately switches its 

relay breaking the circuit supplying 0 vDC (-ve) to the TRG terminal on Timer 1. 
4. Timer 1 detects the LOSS of negative (-ve) trigger and because it is in Delay mode, counts down the set time 

then switches its own relay. This breaks the power to the EM Lock, turning it OFF. The gate swings open. 
5. Timer 1’s relay stays switched while the LOSS of –ve trigger is detected at its TRG terminal ie while Timer 2’s 

relay remains switched. The EM Lock continues OFF (held open). 
6. Timer 2 completes holding its relay ON for the set time and releases its relay. 
7. Timer 1 detects the return of a –ve  trigger, and also releases its relay. 
8. The EM Lock’s solenoid regains power and the lock is switched ON, ready for the gate to be pushed onto the 

Lock and held closed. 
9. Timer 2 checks to see if the circuit to the TRG terminal has been reinstated (ie that there is a -ve voltage at its 

TRG terminal because the Controller has deactivated its relay) before it starts again to monitor for LOSS of -ve 
voltage at its TRG terminal (ie another pulse of the Controller’s relay). 

 
3.2 Fail Secure EM Lock Examples 

Refer to Section 5.0, Access Controller Gate Electromagnetic  Lock Turn Off / Extend Turn Off (Controller 
Activation);  Fail Secure (Power to Open) Operation  for information. 
 
 
 

DUALTIMERS 

SECURITY 
CONTROLLER 

EM LOCK 

CONTROLLER  
AND TIMERS 
POWER SUPPLY 

EM LOCK POWER  
SUPPLY 

T1 

T2 
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These examples are provided 'as-is', without any expressed or implied warranty. In no event will the 
authors, ULTRAsmart,  Jarvis (Australia) Pty Ltd or its employees or directors be held liable for any damages 
arising from the use of these examples. Naturally, example applications are only intended as a general 
approach to using our modules, or to solving a control problem or other problem. They are not intended 
as technical advice. Your specific application may be different. It is the user’s responsibility to use our 
modules safely, correctly, and appropriately. 

Manual:  
Door Strike, EM Lock Hold 
Open / Extend Open 

 

POWER SUPPLY STRIKE 

4. PUSH BUTTON DOOR STRIKE HOLD OPEN / EXTEND HOLD OPEN (MANUAL ACTIVATION) 
FAIL SECURE (POWER TO OPEN) OPERATION 
 

The following examples demonstrate how the DualTimer may be used under Fail Secure operation of a Strike or 
Electromagnetic Lock. These examples are similar to earlier examples where the Strike or EM lock is set up in Fail 
Safe mode. Viewed together, these examples demonstrate the DualTimer’s ability to be used under both modes. 

 
4.1a Door Strike: Power-to-Open ( Fail Secure );  N/O Push Button Controls Positive Voltage to Strike 

The following circuit demonstrates one way a door strike may be held open by pressing a normally open push 
button. It has many similarities to 2.1a but is Fail Secure (rather than the Fail Safe operation of 2.1a). 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.1b Door Strike HOLD OPEN: Power-to-Open ( Fail Secure );  N/O Push Button Controls Positive 
 Voltage to DualTimer’s Trigger;  DualTimer Controls Po sitive Voltage to Strike, and Extends 
 Hold Open  

This circuit has many similarities to 2.1b but is Fail Secure (rather than the Fail Safe operation of 2.1b). 
 

�� By inserting a DualTimer into the circuit after the N/O push button in 4.1a above, the door strike may be held 
open for the time set on the DualTimer commencing from the moment the button is pushed . 

�� The DualTimer is set up in Time Out mode, and the Jumper J2 is set up so the DualTimer triggers on 
APPLICATION of positive (+ve) trigger (refer Manual DualTimer12 ).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Operation: 
1. Because the push button is normally open, the TRG terminal on the DualTimer is isolated from the +12 vDC on 

the Timer Power Supply. And because the DualTimer is set up to detect APPLICATION of +ve trigger voltage, it 
does not start timing until the momentary push button switch is pressed to connect the TRG to the 12v DC.  

2. With the DualTimer’s relay OFF, this means the relay’s N/O and C terminals are not connected so current does 
not flow to the Strike from its power supply. Because the Strike is set up as Fail Secure (Power to Open), this 
means the Strike is locked. 

3. On pressing of the switch, the DualTimer activates its relay, making the connection between its C and N/O 
terminals, and hence powering the Strike. The Strike opens, and stays open as long as the Timer’s relay is 
activated. 

4. When the time is up, the DualTimer’s relay deactivates, once again breaking the connection between the C and 
N/O terminals, and hence depowering the Strike, locking it again. 

5. The DualTimer then checks to see if the TRG terminal has again been isolated from 12 vDC (ie that there is no 
+ve voltage at its TRG terminal because the push button has been released) before it starts again to monitor for 
APPLICATION of +ve voltage at its TRG terminal (ie another push of the button). 

STRIKE POWER SUPPLY 

DUALTIMER 
STRIKE TIMER SUPPLY 
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These examples are provided 'as-is', without any expressed or implied warranty. In no event will the 
authors, ULTRAsmart,  Jarvis (Australia) Pty Ltd or its employees or directors be held liable for any damages 
arising from the use of these examples. Naturally, example applications are only intended as a general 
approach to using our modules, or to solving a control problem or other problem. They are not intended 
as technical advice. Your specific application may be different. It is the user’s responsibility to use our 
modules safely, correctly, and appropriately. 

Manual:  
Door Strike, EM Lock Hold 
Open / Extend Open 

 

4.1c Door Strike: Power-to-Open ( Fail Secure );  N/O Push Button Controls Negative Voltage to 
 Strike 

�� This is a variation of 4.1a, but in this example the N/O push button is used to control the negative (0 v DC) 
voltage to the Strike. 

�� It’s also a variation on 2.1c. Instead of Fail Safe, this Strike operates in Fail Secure mode. 
�� You will see examples of both methods of controlling Strikes in various manufacturers’ manuals. 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.1d Door Strike Hold Open : Power-to-Open ( Fail Secure ); N/O Push Button Controls Negative 
 Voltage to DualTimer’s Trigger;  DualTimer Controls Ne gative Voltage to Strike, and 
 Extends Hold Open  

This circuit has many similarities to 2.1d but is Fail Secure (rather than the Fail Safe operation of 2.1d). 
 

�� By inserting a DualTimer into the circuit after the N/O push button in 4.1c, the door strike may be held open for 
the time set on the DualTimer commencing from the moment the button is pushed . 

�� The DualTimer is set up in Time Out mode, and the Jumper J2 is set up so the DualTimer triggers on 
APPLICATION of negative (-ve) trigger (refer Manual DualTimer12 ).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Operation: 
1. Because the push button is normally open, the TRG terminal on the DualTimer is isolated from the 0 vDC on the 

Timer Power Supply. And because the DualTimer is set up to detect APPLICATION of -ve trigger voltage, it does 
not start timing until the momentary push button switch is pressed to connect the TRG to the 0v DC.  

2. With the DualTimer’s relay OFF, this means the relay’s N/O and C terminals are not connected so current does 
not flow to the Strike from its power supply. Because the Strike is set up as Fail Secure (Power to Open), this 
means the Strike is locked. 

3. On pressing of the switch, the DualTimer activates its relay, making the connection between the C and N/O 
terminals, and hence powering the Strike. The Strike opens, and stays open as long as the Timer’s relay is activated. 

4. When the time is up, the DualTimer’s relay deactivates, once again breaking the connection between the C and 
N/O terminals, and hence depowering the Strike, locking it again. 

5. The DualTimer then checks to see if the TRG terminal is once again isolated from 0 vDC (ie that there is no -ve 
voltage at its TRG terminal because the push button has been released) before it starts again to monitor for 
APPLICATION of -ve voltage at its TRG terminal (ie another push of the button). 

 
4.2 Fail Safe Door Strike Examples 

Refer to Section 2.0, Push Button Door Strike Hold Open / Ex tend Hold Open (Manual Activation) 
Fail Safe (Power to Open) Operation for information. 

STRIKE POWER SUPPLY 

DUALTIMER 
STRIKE TIMER POWER SUPPLY 

POWER SUPPLY STRIKE 



10 ULTRAsmart 

These examples are provided 'as-is', without any expressed or implied warranty. In no event will the 
authors, ULTRAsmart,  Jarvis (Australia) Pty Ltd or its employees or directors be held liable for any damages 
arising from the use of these examples. Naturally, example applications are only intended as a general 
approach to using our modules, or to solving a control problem or other problem. They are not intended 
as technical advice. Your specific application may be different. It is the user’s responsibility to use our 
modules safely, correctly, and appropriately. 

Manual:  
Door Strike, EM Lock Hold 
Open / Extend Open 

 

5. ACCESS CONTROLLER GATE ELECTROMAGNETIC LOCK TURN OFF / EXTEND TURN OFF 
(CONTROLLER ACTIVATION);   FAIL SECURE (POWER TO OPEN) OPERATION 
 

5.1a Gate Electromagnetic Lock: Power-to-Open ( Fail Secure );  SPDT Relay on Access Controller  
 Controls Negative Voltage to EM Lock 

�� A variation on 3.1a. The Controller provides a short pulse to the electromagnetic Fail Secure lock, rather than 
the Fail Safe lock in 3.1a. 

�� This example also has similarities to 4.1c. However, in this example, we use an Access Controller with SPDT 
relay output rather than a N/O push button. The N/O and C Terminals on the Controller’s SPDT relay control the 
negative (0 v DC) voltage to the Electromagnetic Lock (instead of using a N/O push button to control the 
negative voltage). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Operation: 
1. Because the EM lock is wired up to the SPDT relay’s N/O and C terminals on the Access Controller, power is not 

supplied to the Lock unless the Controller’s relay is activated.  The EM Lock is set up as Power-to-Open (Fail 
Secure), so it is locked when the Controller is NOT activated, and opened (unlocked) when the Controller is 
activated. 

2. When the Controller is activated (eg correct PIN punched in,  or correct finger print) , the Controller pulses its 
relay momentarily connecting the circuit to the EM Lock’s negative voltage terminal which momentarily powers 
the EM lock, “opening” it. 

3. The EM’s hold on (say) a gate is momentarily released, and it swings open. 
4. At the end of the pulse the Controller’s relay is released, so the EM Lock is again depowered and so is ON, 

ready for the gate to be pushed onto the Lock and held closed. 
 

EM LOCK POWER SUPPLY 

EM LOCK 

CONTROLLER 
POWER SUPPLY 

SECURITY 
CONTROLLER 
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These examples are provided 'as-is', without any expressed or implied warranty. In no event will the 
authors, ULTRAsmart,  Jarvis (Australia) Pty Ltd or its employees or directors be held liable for any damages 
arising from the use of these examples. Naturally, example applications are only intended as a general 
approach to using our modules, or to solving a control problem or other problem. They are not intended 
as technical advice. Your specific application may be different. It is the user’s responsibility to use our 
modules safely, correctly, and appropriately. 

Manual:  
Door Strike, EM Lock Hold 
Open / Extend Open 

 

5.1b Gate Electromagnetic Lock HOLD OPEN: Power-to-Open ( Fail Secure );  SPDT Relay on Access 
 Controller Controls Negative Voltage to DualTimer’s Tri gger;  DualTimer Controls Negative 
 Voltage to the EM Lock and Extends the (Power ON) Hold Open Time  

A variation on 5.1a. In this example, we use the same Access Controller with SPDT relay output, but rather than 
directly controlling the EM Lock, the output is connected to the TRG terminal on the DualTimer. The DualTimer can 
be used to extend the Lock OFF time beyond the pulse available from the original Controller. This extra time may 
be needed if, for example, the EM Lock is fitted with a larger solenoid.  It is also a variation on 3.1b, but this time 
set up for a Fail Secure lock.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Operation: 
1. Because the SPDT relay in the Security Access Controller is normally open, the TRG terminal on the DualTimer 

sees 0 vDC (negative) when the Controller’s relay is activated. And because the DualTimer is set up to detect 
APPLICATION  of -ve trigger voltage, it does not start timing. The DualTimer’s relay is not activated, so its N/O 
and C terminals are not connected. The EM Lock is therefore not connected to power, and because the EM 
Lock is set up as Power-to-Open (Fail Secure), it is ON (locked). 

2. When the Controller is activated (eg correct PIN punched in,  or correct finger print) , the Controller pulses its 
relay momentarily connecting 0 vDC  on the Controller and Timer Power supply to the TRG terminal on the 
DualTimer. 

3. The DualTimer detects the APPPLICATION of a –ve trigger and activates its own relay, creating the connection 
between its C and N/O terminals, and hence  powering the EM Lock. The Lock unlocks, and stays unlocked as 
long as the Timer’s relay is activated.  

4. The EM’s hold on (say) a gate is released, and it swings open. 
5. When the time is up, the DualTimer’s relay deactivates, once again disconnecting  its C and N/O terminals, and 

hence depowering the EM Lock. The EM Lock is again ON, ready for the gate to be pushed onto the Lock and 
held closed. 

6. The DualTimer checks to see if itsTRG terminal is again isolated from 0 vDC ( ie that there is no –ve voltage at its 
TRG terminal because the Controller’s relay is not activated) before it starts again to monitor for APPLICATION 
of -ve voltage at its TRG terminal (ie another activation of the Controller’s relay). 

 
 
 

DUALTIMER 

SECURITY 
CONTROLLER 

EM LOCK 

CONTROLLER  
AND TIMER 
POWER SUPPLY 

EM LOCK POWER SUPPLY 
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These examples are provided 'as-is', without any expressed or implied warranty. In no event will the 
authors, ULTRAsmart,  Jarvis (Australia) Pty Ltd or its employees or directors be held liable for any damages 
arising from the use of these examples. Naturally, example applications are only intended as a general 
approach to using our modules, or to solving a control problem or other problem. They are not intended 
as technical advice. Your specific application may be different. It is the user’s responsibility to use our 
modules safely, correctly, and appropriately. 

Manual:  
Door Strike, EM Lock Hold 
Open / Extend Open 

 

5.1c Gate Electromagnetic Lock DELAY OPEN then HOLD OPEN : Power-to-Open ( Fail Secure );  
 SPDT Relay on Access Controller Controls Negative Voltag e to DualTimer 2’s  Trigger;  
 DualTimer 2’s Relay Controls Negative Voltage to DualTi mer 1’s Trigger; DualTimer 1’s Relay 
  Controls Negative Voltage to the EM Lock. Delay Open Controlled by Timer 1. Hold Open 
 Controlled by Timer 2.  

Similar to 5.1b, but with the addition of a second DualTimer (Timer 1, T1) which is used to Delay deactivation of 
the EM Lock. Timer 2 (T2) is used to extend the Lock OFF time beyond the pulse available from the original 
Controller. Note that Timer 2’s time setting must be increased from that used in 5.1b. It is set at the delay time 
used in Timer 1, plus the time required to hold the EM Lock OFF (open). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Operation: 
1. Power is only supplied to the EM Lock when Timer1’s relay is activated.  Because the EM Lock is set up as 

Power-to-Open (Fail Secure), it is locked (or ON) when Timer 1’s relay is not activated. 
2. When the Controller is activated (eg correct PIN punched in,  or correct finger print) , the Controller pulses its 

relay momentarily closing the circuit and supplying 0 vDC (-ve) to the TRG terminal on Timer 2. 
3. Timer 2 detects the APPLICATION of negative (–ve) trigger and because it is in Time Out mode, immediately 

switches its relay closing the circuit and supplying 0 vDC (-ve) to the TRG terminal on Timer 1. 
4. Timer 1 detects the APPLICATION of negative (-ve) trigger and because it is in Delay mode, counts down the set 

time then switches its own relay. This breaks the power to the EM Lock, turning it OFF. A gate (say) swings open. 
5. Timer 1’s relay stays switched while the APPLICATION of –ve trigger is detected at its TRG terminal ie while 

Timer 2’s relay remains switched. The EM Lock continues OFF. 
6. Timer 2 completes holding its relay ON for the set time and releases its relay. 
7. Timer 1 detects the loss of a –ve  trigger, and also releases its relay. 
8. The EM Lock’s solenoid regains power and the lock is switched ON, ready for the gate to be pushed onto the 

Lock and held closed. 
9. Timer 2 checks to see if the TRG terminal is once again isolated from 0 vDC (ie that there is no -ve voltage at its 

TRG terminal because Controller has deactivated its relay) before it starts again to monitor for APPLICATION of  
-ve voltage at its TRG terminal (ie another pulse of the Controller’s relay). 

 
5.2 Fail Safe EM Lock Examples 

Refer to Section 3.0, Access Controller Gate Electromagnetic  Lock Turn Off / Extend Turn Off (Controller 
Activation);  Fail Safe (Power to Lock) Operation for information. 

DUALTIMERS 

SECURITY 
CONTROLLER 

EM LOCK 

CONTROLLER  
AND TIMERS 
POWER SUPPLY 

EM LOCK POWER  
SUPPLY 

T1 

T2 


