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  Gemini Unit Firing Circuit Instructions 

Models 72M03-00010, Models 72M03-00025, 

Models 72M03-00043, Models 72M03-00100 

INTRODUCTION 

 

GEMINI UNIT FIRING CIRCUITS GENERAL DESCRIPTION  
 

Gemini unit firing circuits are a family of firing circuits that can be used to 

control thyristor power circuits for control of ac or dc power, single phase or mul-

tiphase. 

Each circuit board is designed to control the firing of two Thyristors related to 

one phase of the thyristor power circuit. When a non-regenerative single phase 

configuration is used, only one circuit board is required. For three phase control, 

three circuit boards are necessary. Similarly, for 2 phase or 12 phase control, a cir-

cuit board is needed for each phase. 

The power to each board is obtained from the line which supplies the thyristor 

circuit, and synchronization for the thyristor firing is derived from the line con-

nection. There are different models for 240 or 480' volts input for 50/60 Hz lines 

and 195 or 380 volts for 50 Hz lines. 

Each unit firing circuit provides a range of control that varies from 0 to 180 

electrical degrees at the firing pulse outputs. The two individual pulse outputs are 

displaced from each other by 180 electrical degrees, and on two of the models the 

range of control corresponds to the zero crossings of the input line   voltage. On 

the other two models, the synchronization lags the zero crossings by 30 electrical 

degrees for 60 Hz and 25 electrical degrees for 50 Hz. This phase lag is useful for 

regenerative power circuits, and for certain types of loads. 

Pulse outputs are isolated with pulse transformers, and consist of a train of 

pulses that start at the control point established by the input dc control signal, and 

continue to the end of the range of control. For example, with a very small input 

on the circuit that synchronizes to the zero crossings, the pulse train would start at 
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170 degrees and end at 180 degrees. A signal corresponding to one half full range 

would provide firing pulses from 90 degrees to 180 degrees, and an input signal at 

rated maximum would give pulses during the entire half cycle from 0 to 18       

degrees. The factory adjusts the firing circuits for full range of control with 0 to 6 

volts input, but adjustments are available for min and max input to accommodate 

special circumstances. If the adjustments are changed on a multiphase firing con-

figuration, all individual boards must be adjusted for the same inputs, to insure 

balance of all phases. 
 

A train of pulses is used for firing, since with certain loads, such as capacitive in-

put filters or induction motors, the anode to cathode voltage on the thyristor may 

be reversed during part of the control range, and the train of pulses "waits" until 

the forward voltage has appeared and the thyristor can be fired. A long dc firing 

signal could be used, but a dc signal large enough to insure dependable firing 

might c;\use overheating of the thyristor gate, while pulses of substantial magni-

tude give good hard firing without stressing the gate with continuous current. 
 
 Terminal board TB2 can be used to immediately disable all pulses, for fault shut-
down or for inhibiting firing in four quadrant systems. To disable all pulses, a re-
lay contact closure between the two terminals can be used, but make sure that the 
contact is "dry circuit" rated, since failure to make contact will render the protec-
tion ineffective. An NPN transistor switch is more appropriate where faster action 
or electronic control of the inhibit is desired. Connect the emitter to terminal 1 on 
TB2 and the open collector to terminal 2.  
 
APPLICATIONS  

 
 As shown on the outline and connection diagram, the incoming line voltage is 

connected to terminal TB1 with either the high voltage (480) connection or the 

low voltage (240) connection. Be sure to observe the diagram, since applying high 

voltage to a board connected for low voltage will cause rapid failure of the board. 

TB3 and TB4 are connected to the thyristor gates and cathodes. The input control 

voltage from the customer's control that varies the firing angle is connected to 

TB7, and the conduction angle of the firing pulses is linearly related to the size of 

the input control signal. TB8 can be used to activate an LED indicator that shows 

correct or incorrect phase sequence for power circuits that are phase sequence 

sensitive. 
 
 These firing circuits can be used to control a large variety of both ac and dc 

power output circuits, as shown in figures 1 and 2. Anyone of these individual 
power circuits can have a variety of types of loads; resistive, capacitive, induc-
tive, power absorbing, or regenerative, or a combination of several of these types. 
For this reason, it is not practical to have a connection diagram that will cover all  
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possibilities. One relationship is constant, however. Since the input voltage has 

two half cycles, one positive and one negative, the circuit board is arranged so 

that the pulses for G1 and K1 (TB4) are present during the half cycle when ter-

minal 3 of TB1 is positive with respect to terminal 1, and the pulses for G2 and 

K2 (TB3) are present during the half cycle when terminal 3 is negative with re-

spect to terminal 1. On the models with phase Shift of the control range, the 

same conditions apply, except the pulses will extend partially into the follow-

ing half cycle.  

With single phase systems, phase sequence is not a factor, and application 

is straightforward. With multiphase systems, the application engineer must ana-

lyze the phase relationships, together with the range of control, both possible 

and desired, and decide whether or not the standard or phase-shifted variety of 

firing board is appropriate. In some cases, a desired phase shift may be ob-

tained by connecting the input to the board to a different pair of lines. Since the 

time and phase mapping of multiphase lines can be complicated and quite frus-

trating, GEMINI can provide connection diagrams to a customer, if the cus-

tomer can define the input power configuration, the power conversion circuit 

used, and the nature of the load. Figures 1 and 2 show typical three phase 

power circuits, but there are a great number that are not shown, as well as sin-

gle phase, two phase, and 6 or twelve phase.  

 

 
  

 

AVAILABLE MODELS         

The following models are available:   

        

INPUT VOLTS INPUT FREQ PHASE SHIFT PART NUMBER 

240/480 50/60 o DEGREES 72M03-00010 

240/480 50/60 30 DEGREES 72M03-00025 

195/380 50 o DEGREES 72M03-00100 

195/380 50 25 DEGREES 72M03-00043 
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shift of the control range, the same conditions apply, except the pulses will extend 

partially into the following half cycle.  

With single phase systems, phase sequence is not a factor, and application is 

straightforward. With multiphase systems, the application engineer must analyze 

the phase relationships, together with the range of control, both possible and de-

sired, and decide whether or not the standard or phase-shifted variety of firing 

board is appropriate. In some cases, a desired phase shift may be obtained by con-

necting the input to the board to a different pair of lines. Since the time and phase 

mapping of multiphase lines can be complicated and quite frustrating, GEMINI 

can provide connection diagrams to a customer, if the customers can define the 

input power configuration, the power conversion circuit used, and the nature of 

the load. Figures 1 and 2 show typical three phase power circuits, but there are a 

great number that are not shown, as well as single phase, two phase, and 6 or 

twelve phase.  

 

  

 
 

 

The following diagrams will assist in the operation and connection of the 

Gemini Unit Firing circuit. If further assistance is needed please contact Gemini. 

 

AVAILABLE MODELS         

The following models are available:  

       

INPUT VOLTS INPUT FREQ PHASE SHIFT PART NUMBER 

240/480 50/60 o DEGREES 72M03-00010 

240/480 50/60 30 DGREES 72M03-00025 

195/380 50 o DEGREES 72M03-00100 

195/380 50 25 DGREES 72M03-00043 
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