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The invention relates to pulse signalling and control 
circuits. It particularly relates to a circuit arrangement 
including a transistorized electronic relay adaptable for 
use in the driving circuit of telegraph devices. 

Telegraph printing devices commonly used in the field 
of telegraphy are constructed so as to operate in response 
to a single current signal or, in other words, from a 
neutral circuit. Each pulse character of the signal fed 
to a printing device includes a number of mark, space, 
or mark and space elements arranged in a predetermined 
manner according to the particular telegraph code used. 
In a single current signal system, a mark is defined as an 
interval during which current is fed to the device, while 
a space is defined as an interval during which no current 
is fed to the device. The printing device, therefore, op 
erates on a current amplitude basis rather than, for ex 
ample, apolarity basis. 
A difficulty encountered in the use of such telegraph 

printing devices has been the deterioration in the operat 
ing margin of the devices when transmission lines over 
which a signal is fed to the devices are long or in poor 
condition. This difficulty also arises when a number of 
devices are connected in a network which is, in turn, 
connected to a single transmission line. Mechanical re 
lays have been used in driving circuits associated with 
the printing devices to repeat an incoming signal as a 
means of increasing the operating margin. The use of 
relays, however, adds to the operating problems of. the 
devices because of the need for adjustments and main 
tenance. Further, while the use of mechanical relays re 
duces the reactive appearance of the devices to a trans 
mission line connected thereto, the reactive appearance 
is not removed. Electronic relays using multi-element 
vacuum tubes have also been used in driving circuits 
associated with the printing devices. A desirable non 
reactive input is obtained by the use of tubes, but the 
use of tubes has the disadvantage of requiring high voltage 
power supplies and results in the undesirable production 
of heat resulting from the filament and plate dissipa 
tions of the tubes. Tube life is also a problem in main 
taining the printing devices in operation. 

In certain applications, it has been found desirable to 
transmit a telegraph signal as a two-current or polar 
signal over a transmission line which is connected at one 
end to a printing device, particularly, where long trans 
Inission lines are used. In a two-current signal, the mark 
and space elements are represented by voltages which are 
respectively identical in magnitudebut opposite in polarity. 
As the telegraph printing devices are arranged to operate 
from a neutral electrical circuit in response to a single 
current signal, it is necessary when the two-current type 
of signal is used to provide in the driving circuit of the 
printing devices some means for converting the two-cur 
rent signal into a single current signal before the signal 
is fed to the devices. For ease of design and opera 
tion, it is desirable, therefore, that a driving circuit of 
the printing devices be adaptable to operate in response 
to both a two-current, polar, signal and a single current, 
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2 
neutral, signal. A desideratum for such a driving circuit 
is that is should avoid the disadvantages and difficulties 
encountered in the use of the circuit arrangements now 
available in the art. 
Among the objects of the invention are: To provide an 

improved circuit arrangement for use in the driving cir 
cuit of a telegraph printing device which will present a 
non-reactive appearance to the driving source; to improve 
the operation of the driving circuit of a telegraph print 
ing device by an improved circuit arrangement including 
a transistorized electronic relay and means for operating 
the circuit in response to either a two-current or a single 
current input signal; to provide an improved circuitar 
rangement including a transistorized electronic relay op 
erated by an isolated power supply so that the relay can 
be used in the driving circuit of a telegraph printing de 
vice and placed in series with any type of transmission 
line at any point along the line between the input terminals 
of the device. 
The above and other objects are attained in a circuit 

arrangement including a power transistor, a low voltage 
isolated power supply and a switching circuit arranged 
to receive either a two-current or a single current signal 
supplied thereto over a transmission line. The switching 
circuit operates in response to either type of input signal 
to supply a two-current or polar signal to the input cir 
cuit of the transistor. A telegraph printing device is 
connected in the output, circuit of the transistor. The 
transistor is operated by the power supply in response 
to a signal fed to the transistor from the switching cir 
cuit to Supply an energizing signal to the operating circuit 
of the printing device. The energizing signal for the 
printing device is in the form of a single current signal. 
Since, currently available transistors of adequate current 
rating are normally low voltage devices, a protective cir 
cuit is included in the output circuit of the transistor to 
prevent damage to the transistor by the voltage pulse 
generated by the inductive component in the operating 
circuit of the telegraph printing device during periods of 
transition from a current to no-current condition. 
A detailed description of the invention follows with 

reference to the drawing in which the single figure is a 
Schematic diagram of a circuit, arrangement constructed 
in accordance with the principles of the invention. 

Referring to the drawing, a transmission line 9 adapted 
to carry telegraph signals is connected to input terminals 
6 and 11. There are many examples of this type of 

transmission line in the art, and the transmission line used 
does not, in itself, form a part of the invention. A re 
sistance 12 is connected between the terminals 10 and 
11, and may be an actual resistor or may represent the 
impedance of the transmission line 9 connected to the 
terminals 10 and 1. Also connected between the termi 
nals 0 and 11 is a Switching circuit 13. Included in 
the Switching circuit 13 is a shunt network 25 and a 
single throw-double pole switch comprising a pair of 
armatures 14 and 15 connected to a mechanical arm 16. 
'Armature 14 is positioned so as to be driven by arm 16 
between two contacts 17 and 18, while armature 15 is 
arranged to be driven in the same manner between con 
tacts 19 and 20. In one position of the arm 16, armature 
14 engages contact 18, while armature 15 engages contact 
20. In the other position of the arm. A6, armature 14 
engages contact 7, while armature 15 engages contact 
9. 

Contact 17 is connected to the upper end of the shunt 
network 25 which comprises a capacitor 21 and resistors 
22 and 23 connected in series across the capacitor 2. 
The resistors 22 and 23 may be separate resistors, a 
single tapped resistor or a potentiometer having a variable 
tapping arm. Two resistors 22 and 23 are shown in 
the drawing, the contact 19 being connected to a junction 



2,821,571 
3 

therebetween. The lower end of the shunt network net 
work 25 is connected through a unidirectional current 
conducting device in the form of a vacuum tube rectifier 
24 to terminal 11, the rectifier 24 being connected in 
series with the shunt network 25 across the terminals 10 
and 1. The rectifier 24 may be in actual practice any 
known device which will present a low impedance at 
the operating frequency between the lower end of the 
shunt network 25 and the terminals 10 and 11. Contacts 
18 and 20 are connected together by an electrical path. 
An electronic relay in the form of a power transistor 26 

is connected in the output circuit of the switching circuit 
13. The transistor 26 shown in the drawing is of P 
type conductivity and is, more particularly, an NPN junc 
tion transistor. The transistor 26 comprises a base elec 
trode 27, a collector electrode 28 and an emitter elec 
trode 29, the direction of the emitter arrow referring 
to the easy flow direction of conventional current in the 
emitter 29 under normal bias conditions. Armature 15 
is connected through a current limiting resistor 30 to the 
base electrode 27, 
A low voltage ungrounded power supply 31 is pro 

vided for operating the transistor 26. The power supply 
31 includes an input transformer 32 and a push-pull 
rectifier circuit 33. A source of alternating current 34, 
for example, 120 volts-60 cycle energy, is connected in 
series with an on-off switch 35 and across the primary 
winding 36 of transformer 32. One side of the center 
tapped secondary winding 37 of transformer 32 is con 
nected through a resistor 38 to the anode of a rectifier 
39. In the same manner, the other side of the secondary 
winding 37 is connected through a resistor 40 to the 
anode of a second rectifier 41. The cathodes of rectifiers 
39 and 41 are connected together and to one side of a 
filter network 42. The other side of the filter network 
42 is connected to the center-tap on the secondary wind 
ing 37. The network 42 is of conventional design and 
includes capacitors 43, 44 and a resistor 45 arranged 
in a simple single-section filter arrangement. First one 
and then the other of the rectifiers 39 and 41 conducts 
in response to the alternating voltage induced across the 
secondary winding 37, causing a unidirectional signal 
to be produced by the rectifier circuit 33 and to be fed 
through the filter network 42 across a load resistor 46 
in the polarity shown in the drawing. 
The collector electrode 28 of transistor 26 is connected 

through a resistor 47 and the winding 48 of the printer 
magnet in a telegraph printing device 49 to the positive 
end of resistor 46. The telegraph printing device 49 may 
be any of the types commonly used in the art. For ex 
ample, a device known by the trade name Teletype Model 
15 Printer may be used. The resistor 47 limits the cur 
rent flow in the collector electrode circuit to a desired 
value. The resistor 47 may be a separate resistor or may 
be considered to be a symbolic indication of resistance 
included in the winding of the load reactance represented 
by winding 48. The emitter electrode 29 of transistor 26 
is connected to the negative end of resistor 46 and to 
the terminal 11. The base electrode 27 is, therefore, the 
input electrode, and the collector electrode 28 is the out 
put electrode. The emitter electrode 29 is common to 
both the input and output circuits, forming a transistor 
circuit wherein the emitter electrode 29 is common to 
both input and output circuits. A protective circuit is 
connected between the collector electrode 28 and the 
emitter electrode 29 including a unidirectional current 
conducting device in the form of a vacuum tube rectifier 
50 and a resistor 51. As in the case of rectifier 24, 
other types of unidirectional current conducting devices 
could be used in place of the vacuum tube rectifier 50 
shown in the drawing. As will be described in greater 
detail, the value of resistor 5 is adjusted to a suitable 
value which limits the potential applied to the collector 
electrode 28 to a safe value without causing any ill effects 
due to excessive circulating load. 
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4. 
In the operation of the circuit arrangement of the 

invention, two different types of telegraph signals could be 
available for application to the terminals 10 and 11. 
Either a two-current, polar, signal or a single current, 
neutral, signal could be so available. Assuming that a 
two-current signal is applied to the terminals 10 and 11, 
the polarity of the signal at terminal 10 at any instant 
is determined according to the sequence of mark and 
space elements included in each character contained in 
the incoming telegraph signal. In one embodiment, the 
mark elements could be designated by a voltage of posi 
tive polarity, while the space elements are designated by 
a voltage of negative polarity. It is clear, however, that 
in a particular application the polarities could be reversed. 
For the sake of description, it will be assumed that the 
first-mentioned arrangement of polarities is used in, a two 
current signal applied to terminals 10 and 11. The armi 
16 is operated to position the armatures 14 and 15 in the 
manner shown in the drawing. Armature 14 is made to 
engage contact 18, and armature 15 is made to engage 
contact 20. An electrical path is completed including 
armature 14, contact 18, contact 20, armature 15 and 
current limiting resistor 30 over which the incoming signal 
of reversing polarity is fed from terminal 10 to the base 
electrode 27 of transistor 26. It will be remembered 
that the emitter electrode 29 is biased in the forward 
or current-conducting direction with respect to the base 
electrode 27, while the collector electrode 28 is biased 
in the reverse direction or non-conducting direction with 
respect to the base electrode 27. When a mark element 
or positive voltage is applied to the base electrode 27 rela 
tive to the emitter electrode 29, a current flow results 
between the base electrode 27 and the emitter electrode 
29, causing the collector electrode 28 to conduct heavily. 
A current flow then occurs through the winding 48 of 
the printer magnet in the operating circuit of the telegraph 
printing device 49. The winding 48 is energized, and the 
operating circuit of the device 49 responds to the receipt 
of a mark element included in a character contained in 
the signal originally applied to terminals 10 and 11. 
When a space element or negative voltage is applied to 

the base electrode 27 relative to the emitter electrode 
29, the collector electrode 28 appears as an open circuit, 
thus reducing the current flow in the circuit of the collec 
tor electrode 28 to zero. The winding 48 of the printer 
magnet is deemergized, and the telegraph printing device 
49 responds to the receipt of a space element. In other 
words, the transistor 26 operates to convert a two-current 
signal into a single current signal for application to the 
telegraph printing device 49. The application of a two 
current or polar signal between the base electrode 27 and 
the emitter electrode 29 causes current to flow through 
winding 48 whenever the voltage applied to base electrode 
27 is positive and no current to flow through winding 48 
whenever the voltage applied to the base electrode 27 is 
negative. It is preferred that the value of resistor 30 be 
set so that the magnitude of current applied to the base 
electrode 27 is such that the transistor 26 is at or near 
the point of saturation or maximum current-conducting 
condition during periods in which the collector electrode 
28 is conducting. In this condition, the transistor 26 is 
basically a switch which is not required to dissipate any 
considerable amount of power during the periods in 
which the collector electrode 28 is conducting. 
When the voltage applied to the base electrode 27 goes 

negative and the conduction of the collector electrode 28 
ceases, the stored energy in the load inductance repre 
sented by winding 48 will tend to raise the potential of 
the collector electrode 28 with respect to the positive side 
of resistor 46 to an abnormal value. To prevent damage 
to the transistor 26 by this condition, a rectifier 50 and 
resistor 51 are series connected across the resistor 47 
and the winding 48 of the telegraph printing device 49. 
The rectifier 50 is connected with the proper polarity so 
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that it conducts whenever the voltage applied to the col 
lector electrode 28 becomes more positive than the volt 
age supplied by the power supply 31. This conduction 
causes the magnetic energy to be dissipated as electrical 
loss in the resistors 47 and 5. The value of resistor 51 
is adjusted to a value which causes the protective circuit 
including rectifier 50 to limit to a safe value the potential of 
collector electrode 28. In some cases the value of resistor 
51 may be set at zero. 
When the telegraph signal applied to terminals 10 and 

it is a single current or neutral signal, the input circuit 
to the transistor 26 must be altered. Transistor 26 is 
designed according to the invention to be driven by a 
two-current or polar signal fed to the input or base 
electrode 27 thereof. Arm 6 is operated to cause arma 
ture 14 to disengage contact i8 and engage contact 17. 
Simultaneously, the armature 15 is caused to disengage 
contact 20 and engage contact 19. The single current 
signal applied to terminals 10 and 11 comprises mark 
elements designated by a flow of current with a voltage 
of positive polarity and space elements designated by an 
absence of current flow. It will be assumed that terminal 
10 becomes positive with respect to terminal 1 for the 
duration of each mark element included in a character 
contained in the incoming signal. Therefore, when a 
mark element is received at terminal 10, an electrical path 
is completed including armature 14, contact 7, capacitor 
21 and rectifier 24 over which current flows between the 
terminals 0 and . Capacitor 21 becomes charged to 
a level corresponding to the level of the positive voltage 
appearing at terminal 10. The upper plate of capacitor 
21 in the drawing becomes positive relative to the lower 
plate thereof. During each mark, element, rectifier 24 
will conduct. Because of the low forward resistance of 
the rectifier 24, the lower plate of capacitor 21 is at the 
ground or reference potential of terminal 1. The term 
ground, as used in the specification, refers to a point of 
fixed or zero alternating reference potential. 
When a space element is received at terminal 10, the 

resistor 12 serves to reduce the potential between termi 
nals 10 and 1 to zero. 
ducting. The upper plate of the capacitor 21 is now con 
nected through the impedance of the transmission line 9 
via terminal 10 to some point of ground or reference po 
tential located in equipment connected to the other end 
of the transmission line 9 or connected directly to the 
transmission line 9. The lower plate of capacitor 21 
becomes negative with respect to the point of reference 
potential at a level corresponding to the charge on the 
capacitor 21. Resistors 22 and 23 are series connected 
across the capacitor 21, the junction of the resistors being 
connected by means of an electrical path including con 
tact 19, armature 15 and resistor 30 to the base electrode 
27 of transistor 26. Assuming that resistors 22 and 23 
are of equal value, the potential of the junction with 
respect to terminal 11 is always half the potential dif 
ference across the capacitor 21. In this connection, it 
should be noted that the time constant of the shunt net 
work 25 should be long with respect to the anticipated 
maximum continuous spacing interval. It will be seen, 
therefore, that the voltage applied to the base electrode 
27 is positive during each mark element and negative 
during each space element. A balanced polar voltage is 
applied from the switching circuit 13 to the input circuit 
of the transistor 26. If the values of resistors 22 and 23 
were unequal, the output of the switching circuit i3 would 
be an unbalanced polar voltage with the degree of volt 
age unbalance equal to the degree of resistance unbalance. 
Having converted the incoming single current signal to 
a two-current or polar signal, the operation of the tran 
sistor 26 and of the remainder of the circuit arrangement 
of the invention is the same as described above. 

Reference has already been made to the use of the 
ungrounded or isolated power supply 31 in the circuitar 

Rectifier 24 becomes non-con 

5 

O 

20 

25 

30 

40 

45 

5 5 

60 

65 

70 

75 

6 
rangement of the invention. By using this type of power 
supply in connection with the transistor 26, the proper 
operating voltages can be applied to the respective elec 
trodes of the transistor 26 without regard to the potential 
difference existant between the terminals 10 and 11 
with respect to a point of reference potential. For ex 
ample, the circuit arrangement of the invention may be 
used in a telegraph signalling circuit which may or may 
not have returns at ground potential. The invention per 
mits considerable ease of design, becasue the circuit ar 
rangement as described herein can be inserted in series 
with any transmission line to provide a driving circuit 
for a telegraph printnig device without undesirably af 
fecting the normal operation thereof. If, in a particular 
application, only direct current sources are available to 
operate the power suply 31, inverter means including vi 
brators, vacuum tubes and so on could be used followed 
by a suitable rectifier circuit to produce the same oper 
ation as described in connection with the embodiment 
shown in the drawing. Further, if the circuit arrange 
ment of the invention were to be used in an application in 
which a single current or neutral signal was fed to termi 
nals 16 and 1, a number of rectifiers arranged in a bridge 
could be inserted in the input circuit of the switching cir 
cuit 13 to insure that the correct polarity of signal is 
applied to the switching circuit 13 or neutral-to-polar 
conversion arrangement. 
The circuit arrangement of the invention may be con 

structed for operation in response to only either a single 
current or a two-current input signal. The switching 
circuit 13 is removed from the arrangement, and the 
proper connections are made in the input circuit of tran 
sistor 26 according to the particular type of input signal 
which is to be fed to the input circuit of the transistor. 
The connections made for each type of input signal are 
the same as have been described in connection with the 
drawing. In the application in which a single current 
input signal is used, the resistor 30 could be eliminated. 
The resistance values of resistors 22 and 23 could be set 
at the proper value to provide the required resistance in 
the circuit of the base electrode 27. 
The embodiment of the invention described herein uses 

an NPN junction transistor. A transistor of N type con 
ductivity such as a PNP junction transistor could also 
be used in a specific application. It would then be neces 
sary to reverse the polarity of the power supply 31 and 
of the rectifiers 24 and 50. In all other respects, the 
circuit arrangement of the invention would operate in 
the same manner as has been described. 
While the power supply 31 is shown in the drawing 

connected between the emitter electrode 29 and the load, 
the power supply 31 could also be connected between 
the collector electrode 28 and the load, as long as the 
proper polarity is maintained. In certain applications, 
the use of the power supply 3 in the latter manner pro 
vides the advantage of a direct, electrical, common con 
nection between the input and output circuits of the in 
vention. 
The invention is a circuit arrangement adaptable for 

use in the driving circuit of telegraph printing devices 
with advantages not previously realized by using the cir 
cuit arrangements now found in the art. The operational 
difficulties encountered in the use of mechanical relays, 
vacuum tubes and so on are avoided. By operating the 
transistor 26 from a polar circuit, the transistor 26 is 
caused to assume a state of conduction or non-conduc 
tion according to the polarity of the signal fed to the 
base electrode 27 thereof. If a single current or neutral 
signal were fed to the base electrode 27 of transistor 26, 
a small amount of current would continue to flow in the 
transistor 26 during the space intervals when no current 
flow is desirable. The application of a zero voltage 
would not cause the transistor 26 to reduce conduction 
to a negligible value as is the case when a voltage of 
the proper polarity is applied to the base electrode 27, 
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according to the type of transistor used. An advantage 
of the circuit arrangement of the invention is that, when 
a single current or neutral signal is received over trans 
mission line 9, the effective signal fed to the load repre 
sented by winding 48 is the same as a signal which would 
have been produced as the result of the reception of a 
two-current or polar signal over transmission line 9. 
However, none of the usual complications of providing a 
two-current or polar signal and adapting a transmission 
line to carry the signal are encountered, when the present 
invention is employed. 
What is claimed is: 
1. A circuit arrangement for driving a load compris 

ing, in combination, a transistor having a base electrode, 
a collector electrode, and an emitter electrode, a base 
emitter circuit, a collector-emitter circuit, said load being 
series connected in said collector-emitter circuit, a switch 
ing circuit, an input circuit connected in said base-emitter 
circuit and including said switching circuit, means for 
feeding a telegraph input neutral signal to said switching 
circuit, means for operating said switching circuit in re 
sponse to said input signal to feed said input signal as 
a telegraph polar signal to said input circuit, means con 
nected in said collector-emitter circuit for biasing said 
emitter and collector electrodes in the proper polarities 
with respect to that of said base electrode to cause said 
transistor to operate in response to one polarity of said 
polar signal to produce a current flow through said load, 
said transistor operating in response to the other polarity 
of said polar signal to reduce to a negligible value the 
current flow through said load. 

2. A circuit arrangement for driving a telegraph print 
ing device comprising, in combination, a transistor having 
a base electrode, a collector electrode, and an emitter 
electrode, a base-emitter circuit, a collector-emitter cir 
cuit, a telegraph printing device, said device including 
a printer magnet having a winding, said winding being 
series connected in said collector-emitter circuit, a switch 
ing circuit, an input circuit connected in said base-emitter 
circuit and including said switching circuit, means for 
feeding a telegraph input neutral signal to said switching 
circuit, means for operating said switching circuit in re 
sponse to said input signal to feed said input signal as a 
telegraph polar signal to said input circuit, means con 
nected in said collector-emitter circuit for biasing said 
emitter and collector electrodes in the proper polarities 
with respect to that of said base electrode to cause said 
transistor to operate in response to one polarity of said 
polar signal to produce a current flow through said wind 
ing, said transistor operating in response to the other 
polarity of said polar signal to reduce to a negligible 
value the current flow through said winding. 

3. A circuit arrangement for driving a telegraph print 
ing device comprising, in combination, a transistor hav 
ing a base electrode, a collector electrode, and an emitter 
electrode, a base-emitter circuit, a collector-emitter cir 
cuit, a telegraph printing device, said device including a 
printer magnet having a winding, said winding being 
series connected in said collector-emitter circuit, a switch 
ing circuit, an input circuit connected in said base-emitter 
circuit and including said switching circuit, means for 
feeding a telegraph input neutral signal to said switching 
circuit, means for operating said switching circuit in re 
sponse to said input signal to feed said input signal as a 
telegraph polar signal to said input circuit, means con 
nected in said collector-emitter circuit for biasing said 
emitter and collector electrodes in the proper polarities 
with respect to that of said base electrode to cause said 
transistor to operate in response to one polarity of said 
polar signal to produce a current flow through said wind 
ing, said transistor operating in response to the other 
polarity of said polar signal to reduce to a negligible 
value the current flow through said winding, and a uni 
directional current conducting device connected across 
said winding and poled in the proper direction to conduct 

O 

5 

20 

25 

30 

35 

40 

45 

50 

5 5 

60 

65 

70 

5 

8 
whenever the level of the bias applied to said collector 
electrode exceeds a predetermined value. 

4. A circuit arrangement for driving a telegraph print 
ing device as claimed in claim 3 and including a current 
limiting resistor connected in series with said winding, 
said unidirectional current conducting device being con 
nected across said resistor and said winding. 

5. A circuit arrangement for driving a telegraph print 
ing device comprising, in combination, a transistor hav 
ing a base electrode, a collector electrode, and an emitter 
electrode, a base-emitter circuit, a collector-emitter cir 
cuit, a telegraph printing device, said device including a 
printer magnet having a winding, said winding being series 
connected in said collector-emitter circuit, a switching 
circuit, an input circuit connected in said base-emitter cir 
cuit and including said switching circuit, means for feed 
ing a telegraph input neutral signal to said Switching cir 
cuit, means for operating said switching circuit in response 
to said input signal to feed said input signal as a tele 
graph polar signal to said input circuit, an ungrounded 
power supply connected in said collector-emitter circuit, 
means for operating said power supply to apply biasing 
voltages to said collector and emitter electrodes in the 
proper polarities with respect to that of said base electrode 
to cause said transistor to operate in response to one 
polarity of said polar signal to produce a current flow 
through said winding, said transistor operating in response 
to the other polarity of said polar signal to reduce to a 
negligible value the current flow through said winding. 

6. A circuit arrangement for driving a telegraph print 
ing device comprising, in combination, a transistor having 
a base electrode, a collector electrode, and an emitter elec 
trode, a base-emitter circuit, a collector-emitter circuit, a 
telegraph printing device, said device including a printer 
magnet having a winding, said winding being series con 
nected in said collector-emitter circuit, a switching circuit, 
an input circuit connected in said base-emitter circuit and 
including said switching circuit, means for feeding a tele 
graph input neutral signal to said switching circuit, means 
for operating said switching circuit in response to said 
input signal to feed said input signal as a telegraph polar 
signal to said input circuit, an ungrounded power supply 
connected in said collector-emitter circuit, means for op 
erating said power supply to apply biasing voltages to said 
collector and emitter electrodes in the proper polarities 
with respect to that of said base electrode to cause said 
transistor to operate in response to one polarity of said 
polar signal to produce a current flow through said wind 
ing, said transistor operating in response to the other 
polarity of said polar signal to reduce to a negligible value 
the current flow through said winding, and a unidirectional 
current conducting device connected across said winding 
and poled in the proper direction to conduct whenever the 
level of the voltage applied to said collector electrode 
exceeds a predetermined value. 

7. A circuit arrangement for driving a telegraph print 
ing device as claimed in claim 6 and including a current 
limiting resistor connected in series with said winding, 
said unidirectional current conducting device being con 
nected across said resistor and said winding. 

8. A circuit arrangement for driving a telegraph print 
ing device comprising, in combination, a transistor having 
a base electrode, a collector electrode, and an emitter 
electrode, a base-emitter circuit, a collector-emitter cir 
cuit, a telegraph printing device, said device including a 
printer magnet having a winding, said winding being series 
connected in said collector-emitter circuit, a neutral-to 
polar signal conversion circuit, an input circuit connected 
in said base-emitter circuit and including said conversion 
circuit, means for feeding a neutral telegraph signal to said 
conversion circuit, means for operating said conversion 
circuit to convert Said neutral signal to a polar signal and 
to feed said polar signal to said input circuit, means con 
nected in said collector-emitter circuit for applying volt 
ages to said emitter and collector electrodes in the proper 
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polarities with respect to that of said base electrode to 
cause said transistor to operate in response to one polarity 
of said polar signal to produce a current flow through said 
winding, said transistor operating in response to the 
other polarity of said polar signal to reduce to a negligible 
value the current flow through said winding. 

9. A circuit arrangement for driving a telegraph print 
ing device comprising, in combination, a transistor having 
a base electrode, a collector electrode, and an emitter 
electrode, a base-emitter circuit, a collector-emitter cir 
cuit, a telegraph printing device, said device including a 
printer magnet having a winding, said winding being series 
connected in said collector-emitter circuit, a neutral-to 
polar signal conversion circuit, an input circuit connected 
in said base-emitter circuit and including said conversion 
circuit, means for feeding a neutral telegraph signal to said 
conversion circuit, means for operating said conversion 
circuit to convert said neutral signal to a polar signal 
and to feed said polar signal to said input circuit, an un 
grounded power supply connected in said collector-emitter 
circuit, means for operating said power supply to apply 
bias voltages to said emitter and collector electrodes in 
the proper polarities with respect to that of said base 
electrode to cause said transistor to operate in response 
to one polarity of said polar signal to produce a current 
flow through said winding, said transistor operating in 
response to the other polarity of said polar signal to reduce 
to a negligible value the current flow through said wind 
ing, and a unidirectional current conducting device con 
nected across said winding and poled in the proper direc 
tion to conduct whenever the level of the voltage applied 
to said collector electrode exceeds a predetermined value. 

10. A circuit arrangement for driving a telegraph print 
ing device comprising, in combination, a transistor hav 
ing a base electrode, a collector electrode, and an emitter 
electrode, a telegraph printing device, said device includ 
ing a printer magnet having a winding, a switching cir 
cuit, an input circuit connected to said base electrode and 
including said switching circuit, means for feeding a tele 
graph input neutral signal to said switching circuit, means 
for operating said switching circuit in response to said 
input signal to feed said input signal as a telegraph polar 
signal to said base electrode, means for applying a voltage 
to said emitter electrode so as to bias said emitter electrode 
in the forward direction with respect to said base electrode, 
means for applying a voltage to said collector electrode 
through said winding so as to bias said collector electrode 
in the reverse direction with respect to said base electrode, 
the voltages applied to said collector and emitter electrodes 
being of the proper polarities with respect to that of said 
base electrode to cause said transistor to operate in re 
sponse to one polarity of said polar signal to produce a 
current flow through said winding, said transistor operat 
ing in response to the other polarity of said polar signal 
to reduce to a negligible value the current flow through 
said winding. 

11. A circuit arrangement for driving a telegraph print 
ing device comprising, in combination, a transistor having 
a base electrode, a collector electrode, and an emitter 
electrode, a telegraph printing device, said device includ 
ing a printer magnet having a winding, a current limiting 
resistor, means for connecting said winding and said re 
sistor in series to said collector electrode a switching cir 
cuit, an input circuit connected to said base electrode 
and including said switching circuit, means for feeding a 
telegraph input neutral signal to said switching circuit, 
means for operating said switching circuit in response to 
said input signal to feed said input signal as a telegraph 
polar signal to said base electrode, means for applying 
a voltage to said emitter electrode so as to bias said 
emitter electrode in the forward direction with respect to 
said base electrode, means for applying a voltage to said 
collector electrode through said winding so as to bias said 
collector electrode in the reverse direction with respect to 
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10 
said base electrode, the voltages applied to said collector 
and emitter electrodes being of the proper polarities with 
respect to that of said base electrode to cause said tran 
sistor to operate in response to one polarity of said polar 
signal to produce a current flow through said winding and 
said resistor, said transistor operating in response to the 
other polarity of said polar signal to reduce to a negligible 
value the current flow through said winding and said 
resistor, and a unidirectional current conducting device 
connected across said winding and said resistor and poled 
in the proper direction to conduct whenever the level of 
the voltage applied to said collector electrode exceeds a 
predetermined value. 

12. A circuit arrangement for driving a telegraph print 
ing device comprising, in combination, a transistor hav 
ing a base electrode, a collector electrode, and an emitter 
electrode, a telegraph printing device, said device includ 
ing a printer magnet having a winding connected to said 
collector electrode, a switching circuit, an input circuit 
connected to said base electrode and including said switch 
ing circuit, means for feeding a telegraph input neutral 
signal to said switching circuit, means for operating said 
switching circuit in response to said input signal to feed 
said input signal as a telegraph polar signal to said base 
electrode, an ungrounded power supply, means for op 
erating said power supply to apply a voltage of given po 
larity to said emitter electrode so as to bias said emitter 
electrode in the forward direction with respect to said 
base electrode, said power supply also operating to apply 
a voltage of given polarity through said winding to said 
collector electrode so as to bias said collector electrode 
in the reverse direction with respect to said base elec 
trode, the voltages applied to said collector and emitter 
electrodes being of the proper polarities with respect to 
that of said base electrode to cause said transistor to 
operate in response to one polarity of said polar signal 
to produce a current flow through said winding, said tran 
sistor operating in response to the other polarity of said 
polar signal to reduce to a negligible value the current 
flow through said winding. 

13. A circuit arrangement for driving a telegraph print 
ing device comprising, in combination, a transistor hav 
ing a base electrode, a collector electrode, and an emitter 
electrode, a telegraph printing device, said device includ 
ing a printer magnet having a winding, a neutral-to-polar 
signal conversion circuit, an input circuit connected to 
said base electrode and including said conversion circuit, 
means for feeding a neutral telegraph signal to said con 
version circuit, means for operating said conversion 
circuit to convert said neutral signal to a polar signal and 
to feed said polar signal to said base electorde, means 
for applying a voltage to said emitter electrode so as to 
bias said emitter electrode in the forward direction with 
respect to said base electrode, means for applying a volt 
age to said collector electrode through said winding so as 
to bias said collector electrode in the reverse direction 
with respect to said base electrode, the voltages applied 
to said emitter and collector electrodes being of the proper 
polarities with respect to that of said base electrode to 
cause said transistor to operate in response to one polarity 
of said polar signal to produce a current flow through 
said winding, said transistor operating in response to the 
other polarity of said polar signal to reduce to a neg 
ligible value the current flow through said winding, and 
a unidirectional current conducting device connected 
across said winding and poled in the proper direction to 
conduct whenever the level of the voltage applied to said 
collector electrode exceeds a predetermined value. 

14. A circuit arrangement for driving a telegraph print 
ing device comprising, in combination, a transister hav 
ing a base electrode, a collector electrode, and an emitter 
electrode, a telegraph printing device, said device includ 
ing a printing magnet having a winding, a neutral-to-polar 
conversion circuit, an input circuit connected to said base 
electrode and including said conversion circuit, means for 
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feeding a neutral telegraph signal to said conversion cir 
cuit, means for operating said conversion circuit to con 
vert said neutral signal to a polar signal and to feed said 
polar signal by said input circuit to said base electrode, 
an ungrounded power supply, means for operating said 
power supply to apply voltages of opposite polarity to 
said emitter electrode and through said winding to said 
collector electrode, said emitter electrode being biased 
by said voltage applied thereto from said power supply 
in the forward direction with respect to said base elec 
trode, said collector electrode being biased by the voltage 
applied thereto from said power supply in the reverse di 
rection with respect to said base electrode, the voltages 
applied to said collector and emitter electrodes from said 
power supply being of the proper polarities with respect 
to that of said base electrode to cause said transistor to 
operate in response to one polarity of said polar signal 
to produce a current flow through said winding, said tran 
sistor operating in response to the other polarity of said 
polar signal to reduce to a negligible value the current 
flow through said winding, and a unidirectional current 
conducting device connected across said winding and 
poled in the proper direction to conduct whenever the 
level of the voltage applied to said collector electrode 
exceeds a predetermined value. 

15. A circuit arrangement for driving a telegraph print 
ing device as claimed in claim 14 and including a current 
limiting resistor connected in series with said winding, 
said unidirectional current conducting device being con 
nected across said resistor and said winding. 

16. A circuit arrangement for driving a load compris 
ing, in combination, a transistor having an input, output 
and control electrode, said load being connected to said 
output electrode, a switching circuit including a shunt 
network having a capacitor connected in series with a 
device arranged to pass current in only one direction, a 
resistor connected across said capacitor, means for feed 
ing an input signal to said network, said network respond 
ing to said input signal to feed to said input electrode 
a two-current signal representative of said input signal 
and having intervals of different polarity, means connected 
to said control and output electrodes for biasing said con 
trol and output electrodes in the proper polarities with 
respect to that of said input electrode to cause said tran 
sistor to operate in response to one polarity of said two 
current signal to produce a current flow through said 
load, said transistor operating in response to the other 
polarity of said two-current signal to reduce to a neg 
ligible value the current flow through said ioad. 

17. A circuit arrangement for driving a telegraph print 
ing device comprising, in combination, a transistor hav 
ing a base electrode, collector electrode and an emitter 
electrode, a telegraph printing device connected to said 
collector electrode, a switching circuit including a shunt 
network and a single throw-double pole switch, said shunt 
network including a capacitor connected in series with a 
device arranged to pass current in only one direction, a 
resistor connected across said capacitor, means for feed 
ing a telegraph input signal to said switching circuit, said 
switching circuit responding to said input signal to feed 
a polar signal representative of said input signal to said 
base electrode, an ungrounded power supply connected 
to said collector and emitter electrodes and operated to 
bias said emitter and collector electrodes in the proper 
polarities with respect to that of said base electrode to 
cause said transistor to operate in response to one po 
larity of said polar signal to produce a current flow 
through said telegraph printing device, said transistor op 
erating in response to the other polarity of said polar 
signal to reduce to a negligible value the current flow 
through said telegraph printing device. 

18. A circuit arrangement as claimed in claim 17 and 
wherein a second current limiting resistor is connected 
in series with said collector electrode and said telegraph 
printing device, a second device arranged to pass current 
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in only one direction connected across said second re 
sistor and said telegraph printing device and poled in the 
proper direction to conduct whenever the level of the 
bias applied to said collector electrode exceeds a predeter 
mined value. 

19. A circuit arrangement for driving a load compris 
ing, in combination, a transistor having an input elec 
trode output electrode and a control electrode, said load 
being connected to said output electrode, a switching cir 
cuit including a capacitor connected in series with a device 
arranged to pass current in only one direction, a resistor 
connected across said capacitor, means for connecting a 
tapping point on said resistor to said input electrode, 
means for feeding a neutral input signal to said switching 
circuit, said switching circuit responding to said input 
signal to feed a polar signal from said tapping point to 
said input electrode, means connected to said output and 
control electrodes for biasing said output and control 
electrodes in the proper polarities with respect to that of 
said input electrode to cause said transistor to operate in 
response to one polarity of said polar signal to produce a 
current flow through said load, said transistor operating 
in response to the other polarity of said polar signal to 
reduce to a negligible value the current flow through said 
load. 

20. A circuit arrangement for driving a telegraph print 
ing device comprising, in combination, a transistor hav 
ing a base electrode, collector electrode and emitter elec 
trode, said device being connected to said collector elec 
trode, a switching circuit including a shunt network and 
a single throw-double pole switch, said network including 
a capacitor connected in series with a device arranged to 
pass current in only one direction, a resistor connected 
across said capacitor, means for connecting a tapping 
point on said resistor to said base electrode, means for 
feeding a telegraph input neutral signal to said switching 
circuit, said network responding to said input signal to 
feed a polar signal representative of said input signal from 
said tapping point to said base electrode over said con 
necting means, an ungrounded power supply connected 
to said collector and emitter electrodes operated to apply 
biasing voltages to said emitter and collector electrodes 
in the proper polarity with respect to that of said base 
electrode to cause said transistor to operate in response 
to one polarity of said polar signal to produce a current 
flow through said telegraph printing device, said transistor 
operating in response to the other polarity of said polar 
signal to reduce to a negligible value the current flow 
through said telegraph device. 

21. A circuit arrangement for driving a telegraph print 
ing device comprising, in combination, a transistor having 
a base electrode, collector electrode and an emitter elec 
trode, said device being connected to said collector elec 
trode, a signal conversion circuit including a capacitor 
connected in series with a device arranged to pass current 
in only one direction, first and second resistors connected 
in series across said capacitor, means for connecting a 
tapping point in the connection between said resistors to 
said base electrode, means for feeding a telegraph input 
neutral signal to said conversion circuit, said conversion 
circuit responding to said input signal to feed a polar 
signal from said tapping point to said base electrode over 
said connecting means, an ungrounded power supply, 
means for operating said power Supply to apply voltages 
to said emitter and collector electrodes, said emitter elec 
trode being biased by said voltage applied thereto in the 
forward direction with respect to said base electrode, said 
collector electrode being biased by the voltage applied 
thereto in the reverse direction with respect to said base 
electrode, the voltage applied to said collector aid emitter 
electrodes being of the proper polarities with respect to 
that of said base electrode to cause said transistor to op 
erate in response to one polarity of said polar signal to 
produce a current flow through said telegraph printing 
device, said transistor operating in response to the other 
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polarity of said polar signal to reduce to a negligible 
value the current flow through said telegraph printing 
device, and a second device arranged to pass current in 
only one direction connected to said collector electrode 
and across said telegraph printing device and poled in the 
proper direction to conduct whenever the level of the bias 
voltage applied to the collector electrode exceeds a pre 
determined level. 
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