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The present invention relates to transistor trigger cir 
cuits, and more particularly to a trigger circuit having a 
pair of junction transistors of complementary type. 

It is an object of this invention to utilize the converse 
characteristics of p-n-p and n-p-n transistors to produce an 
output voltage Swing in response to an applied impulse, 
said Swing being of twice the value that can be derived 
from the circuit of either transistor individually. 
A further object is to provide a bistable network adapted 

to change from one condition of stability to the other upon 
input pulses of either polarity. 
A still further object is to provide a bistable transistor 

network characterized by low power drain during relative 
ly long periods in one state, for use particularly in switch 
ing operations that occur at comparatively infrequent in 
tervals. 
Another object is to provide means for utilizing a cir 

cuit of the above type in the monostable form to produce 
a pair of output pulses of equal magnitude but opposite 
polarity with respect to a common ground connection. 
With the above and other objects in view, a principal 

feature of the invention resides in the use of a p-n-p and 
n-p-n trainsistor in a mutual feedback circuit. In both the 
Inonostable and bistable variants, the two transistors are 
turned “on” and "off' together rather than alternately, as 
is commonly the case in flip-flop circuits. 

According to another feature, each transistor is pro 
vided with a suitable base bias to cause it to reach the 
"on" condition in the absence of an appreciable opposing 
feedback voltage from the other transistor. For each 
transistor the collector bias is of appropriate polarity to 
permit the flow of collector current. 
The circuit is made monostable by the insertion of ca 

pacitors in one or both of the feedback circuits, whereby 
the “off” conditions of the transistors are but briefly sus 
tained after the disappearance of the trigger impulse. 

Other features of the invention comprise certain cir 
cuits and arrangements that will be more fully understood 
with reference to the following description of a preferred 
embodiment, in conjunction with the appended drawings 
in which: 

FIG. 1 is a schematic circuit diagram illustrating the 
bistable form of the invention; and 

FIG. 2 is a circuit diagram showing a monostable form 
of the invention. 

Referring more particularly to FIG. 1, there are pro 
vided a pair of transistors T and T, which may be of the 
junction type, and of low or relatively high power out 
put as may be required by the given load. The transistor 
T1 is of the p-n-p type, as indicated by the conventional 
arrow pointed toward the base at the emitter connection. 
The transistor T2 is of the n-p-n type, as indicated by the 
reversed arrow. As will be understood, these arrows in 
dicate the directions of current flow for the “on” or high 
conduction state. 
The base of the transistor T is connected with the 

collector of the transistor Ta through a feedback resistor 
R f1. Similarly, the base of the transistor T is connected 
through a feedback resistor Rt. with the collector of the 
transistor T. The collectors of the transistors T and T 
are connected, respectively, through resistors R1 and R. 
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and batteries E1 and E2 to ground. In the described 
embodiment the emitters are grounded. 

input £erminals 2 and 4 are connected between ground 
and the bases of the transistors T1 and T, through capaci 
tors 6 and i8, respectively. The circuit is designed to 
receive input pulses of either polarity, as indicated by the 
waveform 28 or its inverse, and to produce an output 
voltage between terminals 22 and 24, or between either 
of these terminals and ground. 
The base of the transistor T is connected with ground 

through a resistor R1 and a battery E. Similarly, the 
base of the transistor T is connected with ground through 
a resistor R and a battery E4. It will be noted that the 
batteries E and E4 are connected reversely with respect to 
ground. The voltage of the battery E is sufficiently high 
to tend to bias the transistor T normally to the “on” con 
dition. The voltage of the battery E is similarly of suffi 
cient magnitude to tend to bias the transistor T. “on.” 

In order to permit a more complete understanding of 
the invention, the operation is described as follows: 

it may be assumed that in the initial state, the transis 
tors T1 and T are both "on.” In this state, a current 
flows from the collector of the transistor T, through the 
resistor RL1, the battery E1 and the emitter of the transis 
tor T1, back to its collector. Similarly, a current flows 
from the emitter of the transistor T, through the battery 
E2, the resistor RL2, and the collector of the transistor T, 
back to its emitter. The resulting voltage drops across 
the resistors R1 and R2 are of such polarities and mag 
nitudes as to reduce the potentials of the output termi 
nals 22 and 24, respectively, to substantially equal values 
near ground. This result arises from the fact that in each 
circuit just described, the emitter-to-collector impedance 
is very much. Smaller than either the resistor R1 or RL, 
as the case may be; hence, the voltage drops across these 
impedances nearly equal those across the batteries. 
With the collectors both near ground potential, small 

urrents if 1 and to flow through the respective feedback 
circuits. The voltage drops across the resistors R1 and 
Rb2 are then of such polarities as to tend to oppose the 
baiteries E3 and E4, respectively. But the feedback re 
sistance values RE1 and Rb1 are such that the base of the 
transistor T remains sufficiently negative with respect to 
the emitter to Sustain the assumed collector current . 
For a similar reason, the potential at the base of the 
transistor T2 is sufficiently more positive than that of 
the emitter to Sustain the collector current I. 
The above-described state of the circuit is stable, and 

continues until a suitable input pulse is applied between 
the terminals 2 and 14. If a positive input pulse is ap 
plied to these terminals, it will tend to increase the col 
lector current of the transistor T, but wiil have the op 
posite effect upon the collector current of the transistor T. 
Thus, the current Ici is stopped, and the potential of the 
collector of the transistor T swings negatively to a value 
near that of the battery E.1. This negative voltage swing, 
being applied to the base of the transistor T through the 
resistor Rio, and being effective for a short but finite pe 
riod after the disappearance of the positive input pulse, 
stops the emitter and collector currents of the transistor 
T2, thus causing the potential at the collector of the 
transistor T2 to swing to a more positive value under the 
influence of the battery Ea. This positive swing, applied 
through the resistor Rti to the base of the transistor T, 
is of the same polarity as the pulse which originally shut 
“off” this transistor. The effect of the input pulse, there 
fore, is to increase the current in each feedback circuit, 
and as long as these currents flow both of the transistors 
remain in the “off” or low conduction state. 
For similar reasons, the transistors can also be shut 

“off” by a negative input pulse. Such a pulse first sup 
presses collector current in the transistor T, which, upon 
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reaching the “off” state, suppresses collector current in 
the transistor T. 

It will thus be seen that while the batteries E and F4 
are of Such magnitudes and polarities as to tend to turn 
the transistors “on,' the simultaneous existence of sub 
Stantial feedback currents 1 and it, which tend to offset 
the biasing effects of the respective batteries, holds the 
transistors in the “off” state. A pulse which tends to turn 
either transistor “on” destroys this state, and causes both 
transistors to turn "on.” As above stated, pulses of posi 
tive or negative polarity are equally effective to change 
the state of the circuit, and in fact the change of state 
from one stable condition to the other can be accorn 
plished by a pulse of either polarity indiscriminately. 

In the “off” state, the potential at the terminal 22 is 
below ground by substantially the voltage of the battery 
E1. Similarly, the potential at the terminal 24 is above 
ground by Substantially the voltage of the battery E. 
Thus, with batteries of equal voltage, the potentia be 
tween the terminals 22 and 24 is substantially twice the 
Voltage of either battery. 
The circuit illustrated in FIG. 2 is substantially the 

Same as that of FiG. 1, except that the resistors R and 
Rf have been replaced by condensers C, and C, respec 
tively. This change results in a monostable circuit, which 
is stable in the "on' condition. As in the case of FIG. 1, 
input pulses of the form illustrated by the waveform 26 
or their inverse are applied to terminals 28 and 30, and 
an output signal is taken between terminals 32 and 34 or 
between either of these latter terminals and ground. The 
operation is as follows. 
Assuming that transistors T and T, which are of the 

p-n-p and n-p-n type, respectively, are momentarily in the 
"on' condition, the respective collectors are near ground 
potential, as explained above. In the steady state, the 
capacitors C1 and C prevent the flow of feedback current 
between the collector of either transistor and the base of 
the other transistor. The base bias of each transistor is 
therefore equal to the full voltage across either the bat 
tery E5 or the battery Es as the case may be. In this 
condition the currents are stable. 
As in the case of FIG. 1, the appearance of a positive 

or a negative input pulse at the bases of both transistors 
results directly in suppressing the emitter-to-base current 
of the transistor T or T, according to polarity. This 
produces a positive Swing in the collector voltage in the 
case of the transistor T and a negative swing in the 
case of the transistor T, which is transmitted through 
the condenser C or C to the base of the transistor T 
or T, respectively. The feedback currents are sustained, 
however, only during the charging times of the capacitors 
C2 or C1, which are functions of the time constants RbC2 
and RC1. It is only during this brief interval that the 
cessation of base-to-emitter current in each transistor pro 
duces a suitable Swing in the collector voltage to hold 
the other transistor in the “off” state. 

It will be appreciated that the “off” condition is there 
fore not stable. The incidence of an input pulse at the 
terminals 28 and 30 results in a voltage swing between 
the terminals 32 and 34 from approximately 0 volts to a 
value substantially equal to the voltage of the battery E. 
plus that of the battery E. This output voltage is tem 
porary, being a function of the time constants of the re 
spective feedback circuits. The circuit also produces si 
multaneous, temporary, equal positive and negative output 
pulses if we take the voltage between the terminals 32 and 
34 and ground, respectively. 

It will also be appreciated that we may modify the cir 
cuit of FIG. 1 to produce a monostable circuit by re 
placing only one of the resistors R1 or Rf with a con 
denser. The absence of a sustained feedback current in 
either feedback circuit results in the transistor having its 
base in that circuit eventually turning “on, and causing 
the other transistor similarly to turn “on.” 

Referring again to the bistable circuit of FIG. 1, it is 
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apparent that if the circuit is in the “off” state, neither 
transistor draws appreciable current, and hence the power 
consumption of the circuit is at a low figure. This re 
Sults in economical operation for any switching or con 
trol circuit which is characterized by substantial "stand 
by' periods. 
From the foregoing it will be appreciated that new 

and useful results have been achieved through the use of 
p-n-p and n-p-n transistors in a circuit with mutually con 
nected feedback paths to produce monostable or bistable 
characteristics, wherein the effective output voltage Swing 
is substantially the sum of the peak reverse voltages of 
the two transistors in response to an input pulse of either 
polarity, and wherein the voltages at the output terminals 
are at substantially the same potential difference with 
respect to ground but have reversed polarity relative 
thereto. 

Having thus described the invention, we claim: 
1. A trigger circuit comprising, in combination, a pair 

of junction transistors of complementary type, the first 
transistor of said pair having a first voltage source and 
a first impedance connected between its emitter and co 
lector and a second voltage source of sufficient potential 
to bias its base relative to its emitter to produce a Sub 
stantial current in said first impedance, the second tran 
sistor of said pair having a third voltage source and a 
econd impedance connected between its emitter and col 

lector and a fourth voltage source of sufficient potential 
to bias its base relative to its emitter to produce a Sub 
stantial current in said second impedance, a feedback cir 
cuit connecting the collector of the first transistor and the 
base of the second transistor, and a feedback circuit con 
necting the collector of the second transistor and the base 
of the first transistor. 

2. A trigger circuit comprising, in connbination, a pair 
of junction transistors of complementary type, the first 
transistor of said pair having a first voltage source and 
a first impedance connected between its emitter and coi 
lector, its emitter being grounded, and a Second Voltage 
source of sufficient potential to bias its base relative to 
its emitter to produce a substantial current in said first 
impedance, the second transistor of said pair having a 
third voltage source and a second impedance connected 
between its emitter and collector, its emitter being ground 
ed, and a fourth voltage source of sufficient potential to 
bias its base relative to its emitter to produce a Substan 
tial current in said second in pedance, a feedback circuit 
connecting the collector of the first transistor and the base 
of the second transistor, and a feedback circuit connect 
ing the collector of the second transistor and the base of 
the first transistor. 

3. A trigger circuit comprising, in combination, a pair 
of junction transistors of complementary type, the first 
transistor of said pair having a first voltage source and a 
first impedance connected between its emitter and col 
lector and a second voltage source of sufficient potential 
to bias its base relative to its emitter to produce a Sub 
stantial current in said first impedance, the second tran 
sistor of said pair having a third voltage source and a 
second impedance connected between its emitter and col 
lector and a fourth voitage source of sufficient potential 
to bias its base relative to its emitter and to produce a 
substantial current in said second impedance, a feedback 
circuit connecting the collector of the first transistor and 
the base of the second transistor including a third inn 
pedance of sufficient size to bias the second transistor to 
a low conduction state when substantially the full volt 
age of said first source appears at the collector of said first 
transistor, and a feedback circuit connecting the col 
lector of the second transistor and the base of the first 
transistor including a fourth impedance of sufficient size 
to bias the first transistor to a low conduction state when 
Substantially the full voltage of said third source appears 
at the collector of said transistor. 

4. A neonostable trigger circuit comprising, in combina 
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tion, a pair of junction transistors of complementary type, 
the first transistor of said pair having a first voltage source 
and a first impedance connected between its emitter and 
collector and a second voltage source providing Sufficient 
bias to its base relative to its emitter to produce a Substan 
tial current in said first impedance, the second transistor 
of said pair having a third voltage source and a Second 
impedance connected between its emitter and collector 
and a fourth voltage source providing sufficient bias to 
its base relative to its emitter to produce a substantial Cur 
rent in said second impedance, a feedback circuit includ 
ing direct current isolating means connecting the col 
lector of the first transistor and the base of the second 
transistor, and a feedback circuit including direct cur 
rent isolating means connecting the collector of the Sec 
ond transistor and the base of the first transistor. 

5. A bistable trigger circuit comprising, in combina 
tion, a pair of junction transistors of complementary type, 
the first transistor of said pair having a grounded emitter, 
a first grounded voltage source and a first resistance Series 
connected therewith and connected with the collector of 
said first transistor, the second transistor of said pair hav 
ing a grounded emitter, a second grounded voltage source 
and a second resistance series connected therewith and 
connected with the collector of said second transistor, a 
feedback circuit including a third grounded voltage source 
and a third resistance series connected therewith and con 
nected with the base of the first transistor, a feedback cir 
cuit including a fourth grounded voltage source and a 
fourth resistance series-connected therewith and con 
nected with the base of the second transistor, a fifth re 
sistance connecting the base of the first transistor with 
the collector of the second transistor, and a sixth resist 
ance connecting the base of the second transistor with 
the collector of the first transistor. 

6. A bistable trigger circuit comprising, in combina 
tion, a pair of junction transistors of complementary type, 
the first transistor of said pair having a grounded emit 
ter, a first grounded voltage source and a first resistance 
series-connected therewith and connected with the col 
lector of the first transistor, a first feedback circuit in 
cluding a second grounded voltage source and a second 
resistance series-connected therewith and connected with 
the base of the first transistor, and a third resistance con 
necting the base of the first transistor with the collector 
of the second transistor, the second transistor of said 
pair having a grounded emitter, a third grounded voltage 
source and a fourth resistance series-connected therewith 
and connected with the collector of the second transistor, 
a second feedback circuit including a fourth grounded 
voltage source and a fifth resistance series-connected there 
with and connected with the base of the second transistor, 
and a sixth resistance connecting the base of the second 
transistor with the collector of the first transistor, said 
first feedback circuit being adapted to bias the base of 
said first transistor to produce a substantial current 
through said first source when the collector of the sec 
ond transistor is near ground potential, and to substan 
tially suppress said current when the collector of the 
second transistor is at a potential near that of the third 
voltage source, said second feedback circuit being adapted 
to bias the base of the second transistor to produce a 
substantial current through said third source when the 
collector of the first transistor is near ground potential, 
and to substantially suppress the current when the col 
lector of the first transistor is at a potential near that 
of the third voltage source. 
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6 
7. A trigger circuit comprising, in combination, a pair 

of junction transistors of complementary type, the first 
transistor of said pair having a first voltage source and 
a first impedance connected between its emitter and col 
lector and a second voltage source of sufficient potential 
to bias its base relative to its emitter to produce a sub 
stantial current in said impedance, the second transistor 
of said pair having a third voitage source and a second 
impedance connected between its emitter and collector 
and a fourth voltage source of sufficient potential to bias 
its base relative to its emitter to produce a substantial cur 
rent in said second impedance, a feedback circuit con 
necting the collector of the first transistor and the base 
of the second transistor, a first output terminal connected 
directly to the collector of the first transistor, a second 
output terminal connected directly to the collector of 
the second transistor, the output from the trigger circuit 
being taken across said terminals, a feedback circuit con 
necting the collector of the second transistor and the 
base of the first transistor, and an input circuit connected 
with the bases of both transistors, whereby an input pulse 
of one polarity triggers one transistor to the high con 
duction state when both transistors are in the low con 
duction state and triggers the other transistor to the low 
conduction state when both transistors are in the high 
conduction state, and whereby an input pulse of the op 
posite polarity triggers the other transistor to the high 
conduction state when both transistors are in the low 
conduction state and triggers the one transistor to the low 
conduction state when both transistors are in the high 
conduction state. 

8. A bistable circuit comprising an n-p-n junction tran 
sistor, a p-n-p junction transistor, each transistor compris 
ing an emitter, a collector and a base, means directly and 
conductively connecting said emitters to each other, a first 
load branch circuit connected to the collector of the n-p-n 
transistor and comprising in series a resistor and a first 
Source of electrical energy having its positive terminal 
connected to said resistor, a second load branch circuit 
connected to the collector of the p-n-p transistor and 
comprising in series a second resistor and a second source 
of electrical energy having its negative terminal connected 
to said resistor, first and second cross-coupling impedance 
means connecting the respective collectors to the bases of 
the opposite transistor, and at least one signal input con 
nected to one of the bases and adapted to produce a sig 
nal current pulse of limited duration, both transistors 
being maintained in a stable state of conductivity deter 
mined by said input signal current pulse even after said 
input signal pulse terminates. 
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