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My invention relates to translating apparatus 
and has particular relation to apparatus of the 
type incorporating electric discharge devices. 

It is an object of my invention to provide, for 
a translating system of the type incorporating 
a plural-electrode, electric-discharge device, a 
Contrivance for compensating for the variations 
introduced in the response of the system by the 
effects of external physical disturbances. 
Another object of my invention is to provide 

a translating system of the type incorporating 
electric-discharge devices that shall have a uni 
form response regardless of the normally vitiat 
ing disturbances arising in the region wherein 
the system is disposed. 

Still another object of my invention is to pro 
vide an energy translating system of the type in 
corporating electric-discharge devices that shall 
respond uniformly regardless of the normally wi 
tiating disturbances arising by reason of varia 
tions in the systems with which the apparatus 
is associated. 
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A further object of my invention is to provide a 
photo-sensitive relay of the type incorporating an 
electroionic or an electronic-amplifying device 
that shall always have a predetermined response 
when influenced by radiations of predetermined 
characteristics regardless of the influence of the 
physical properties of the environment of the 
relay. 
A still further object of my invention is to pro 

vide a relay of the type incorporating a photo 
sensitive trigger and an electrolonic or an elec 
tronic amplifying device for the trigger that shall 
have a predetermined response for predetermined 
illumination impinging on the trigger regardless 
of the variations in the elements associated with 
the relay and cooperating therewith. 
A specific object of my invention is to provide 

for an energy translating system, a contrivance 
for compensating for the effects of variations in 
the power source whereby the energy for the sys 
tem is supplied. . 

. Another specific object of my invention is to 
provide for an energy translating system, a con 
trivance for compensating for the effects of an 
bient temperature variations on the response of 
the system. - 

Still another specific object of my invention is 
to provide a photo-sensitive relay of the type in 
corporating an electrolonic or an electronic am 
plifying device that shali yield a uniform response 
regardless of the variations in the power source 
supplying the system and regardless of the vari 

(C. 171-312) 
ations in the source of illumination whereby the 
photo-sensitive trigger of the relay is excited. 
More concisely stated, it is an object of ray 

invention to provide an energy translating sys 
tem of a type that shall be particularly applicable 
in situations where uniform response is required 
regardless of the characteristics of the appara 
tus associated with the energy translating ya 
tem and of the environment of the translating 
system. 
According to my invention, provide an en 

ergy translating system incorporating a balanced 
network having input and output terminals. The 
balanced network may be of the Wheatstone 
bridge type and its arms should be of a charac 
ter suitable for the purposes for which the net 
work is utilized. ‘. . . 

Normally, the input circuit is connected to two 
conjugate terminals of the network and the out 
put circuit is connected to two other conjugate 
terminals. The input terminals are connected 
to a power supply source and when the network 
is incorporated in the translating system for the 
purpose of compensating for the effects of varia 
tions in the power-supply Source, that feeds the 
system, the input terminals of the network are 
connected to the power-supply source that feeds 
the translating system. Moreover, if the net 
work is to provide compensation for variations in 
the power-supply source, the arms of the network 
that effect the necessary compensation are of a 
type responsive to voltage or current variations. 
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On the other hand, if the network is to con 
pensate for the effects of ambient temperature 
variations or for the effects of humidity, the in 
put terminals thereof are connected preferably 
to an independent power-supply source and the 
arms of the network that effect compensation 
are of a character responsive to ambient ten 
perature or humidity variations. 
The output terminals of the network, whether 

it is utilized for compensating for voltage varia 
tions, temperature, humidity variations or other 
types of variations are coupled to the energy 
translating system in such manner as to provide 
the necessary compensation. It is understood, of 
course, that the coupling may be a direct connec 
tion, an electrostatic connection or an electro 
magnetic connection depending on the contin 
gency of the situation. In many instances I have 
found in the practice of my invention that an elec 
tromagnetic connection yields rather satisfactory 
results, since the electric discharge devices that 
are utilized in the translating systems of the type 
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in which I am particularly interested respond to 
voltage variations rather than to current varia 
tions and by utilizing the proper transformers, 
can attain the necessary voltage without consid 

is erable loss of power in the network. 
AS has been suggested hereinabove, in the pre 

ferred practice of my invention, the network is 
commonly a Wheatstone bridge. When the net 
Work is utilized for compensating for variations 
in the output of the source supplying energy for 
the operation of the energy translating device, 
two opposite arms of the bridge are of a type hav 
ing a Substantial voltage coefficient of resistance. 
The other arms of the bridge are of a type having 
an inappreciable voltage coefficient of resistance. 

It is of course understood that essentially only 
a difference in the voltage coefficients of resist 
ance of the two sets of opposed arms is necessary. 
Hence one set may have a positive voltage coeff 
cient of resistance and the other set a negative 
voltage coefficient of resistance, or one coefficient 
may be high While the Ciner is low. 
The Cutput of the bridge is inductively coli. 

pied to one or more of the input circuits of the 
electric discharge devices incorporated in the en 
rgy translating system. 
For 2, predetermined output of the power Suga 

iy Systein &ine network. is so adjusted that, it has 
20io output, or possibiya, predetergained outta. 
A. Variation is the output of the power Systeix. 
produces a, faiiation iz Eine inpat of the rejoil. 
3.3d 8, CCGSeguent va.iatios in Cze output of Eke 
Snetwort. The change is impressed suitably on 
OS23 O. Yost of the control circuits of the ejectric 
discillage devices. The effect, of the ingressed 

S Ogn the electric discinage devices; is to 
(20532.pez2S33 for the effects of yariations in ag 
3C We: Stiply Syster: Cin the output of the elec. 
3ic disc22,3'ge devices. 

c3 loted 323i, hoir; Shaly the effect 
in Ele O'72 Supply SCL: "ce is G cha::ge 

s inpressac between the princi38. 
the clectric disch:53'ge device : (i.e. 
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in Kry 
Sysieg: these caanges 2,38 coSage:S2,32d. 

56 to the electric discharge devices. 
3oz. energy translating 3,2p2'aius of a type 2.2t 

incorporates a photo-sensitive Zigge, the SO33'33 
of illumination whereby the trigge: is energiz2c. 
is normally excited from the power source 72here 

55 by the 3ranslating systern is energized. Cons3. 
Allently, a variation is the powe Source hot only 
affects those potentials associated with the ele3e 
tric discharge device and with the photo-Seasis 
live trigger, but also affects the source of illusia, 
tion. Sy properly coupling a suitable nev70sl. 
provided in accordance with my invention to 32. 
energy translating syster of this type, not only 
are the effects of voltage variations or the elec 
Ric discharge devices compensated out the effects 
of voltage variations on the output of the source 
of illumination are also compensated. 

It will he apparent from the hereina oove Set 
forth description that a balanced network of the 
Wheatstone bridge type may also be utilized to 
compensate for anabient temperature variations. 
in such a network constructed according to the 
preferred practice of my invention, two opposite 
arms are normally composed of a metal having 
an appreciable temperature coefficient of resist 

35 ance, while the other arms are constructed of a 
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metal having substantially a zero temperature co 
efficient of resistance. Specifically, the former 
Set of arms might be iron, while the latter set of 
arms might be “Advance'. It is to be noted, 
moreover, that in general, for purposes of tem 
perature compensation, the groups of arms need 
only be of such character that they are each com 
posed of metals that differ appreciably in the 
temperature coefficient of resistance of the indi 
Vidual elements; that is to say, the set of arms 
having the lower temperature coefficient of re 
Sistance need not necessarily have a zero temper 
ature coefficient of resistance out may have a neg 
ative temperature coefficient of resistance or even 
a low positive temperature coefficient of resist 
aCe 
The novel features that I consider characteris 

tic of Iny invention are set forth with particular 
ity in the appended claims. The invention itself, 
however, both as to its organization and its method 
of Cigeration, together with additional objects and 
advantages thaireof, will best be understood from 
ta3 following description of specific enbodiments 
Wine 'ead ir; correction. With the accompanying 
diaWiig, in which: 

figure i is 3, diagraminatic view! showing an 
exhodisi.ent of 33 invention, as it is E)plied to the 
CO32 ge:SaiiO2 of Variations in the Source whereby 

7e: is supplied to an energy Eire, Enslating System. 
. 3 is a diagi'an ()atic viety showing 2, Yodi 

2,333i:32 of 2:y invention, as it is tilized for the 
e Cu23'23Ses as the elbociizent show in lig. i. 

A3: Of Eny is a 7 

i.e. 
C3 cising 83 it the 3.inniezni, 

. - S 
of ;thic is fed fron 

, S.5.3. One Section 
COrinected 30. 

533i:cip3; electicdes of .3, Colci. 
333i:'ic discaig & devic3 of thic grid 
Sa:37 g. he exciting cil (3 : 2, Slit 

13 tell'A'all t 
notect i? at 

37 3 23:... taxog: 3, Si 
G. 3.5 is to 

c. 

Sti’atec i. i., othel 
e: cury OOl 
da - bie :( i) gy 
33 he grid-gio's tuha without 
gif i features of y invcinition. 

of the balanced network. 2i, 
ation, are coinected acros's 

Vel supply prisinaiy 3 ald 
nials 23 of the Kei WOlk 

able resistance 3 of Suitable char 
Two opposite arms 2 of the network Scts:". 

are 'ssistors of ordinary character, preferably 
equal in Inaginitude. Shese resistors have Sub 
st3 ily Eero voltage coefficients. The other 
two oposite arzins 23 of the netWorl: 2G al'e re 
Sisors having high voltage coefficients of resist 
ance and age preferably tungsten lang filainents 
of equal resistance at a given voltage. 
Since it is desired that the network 2? shall 

be balanced inder normal conditions, the re 
sistors 22 should be of such character that, when 
conditions are norinal, they have the Sane resist 
ance as resistors 23. Under such conditions, the 
resistances of all sides of the network Will be 
identicai. 

it will be noted that since tungsten and car 
ion have voltage coefficients of resistance of Op 
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posite sign that it may be desirable to use a net 
work in which the opposite arms are respectively 
tungsten and carbon. 
The output leads of the network are fed from 

two conjugate terminals 3 f thereof and are con 
nected through the primaries 33 and 35 of a plu 
rality of transformers 37 and 39, the secondarics 
4 and 43 of which are in turn connected between 
the control electrode 45 and the principal elec 
trodes 7 and 9 of the electric discharge device . 

In the system of the type shown in Fig. 1, the 
triggering device 47 is of the photo-sensitive 
type and comprises an ordinary photo cell con 
nected between the control electrode 45 of the 
tube if and the secondary 43 of the compensating 
transformer 39. Potential is applied to the cell 
47 from a potentiometer 49 that is, in turn, ener 
gized from a suitable section of windings 5 of 
the secondary 5 of the power supply transformer 
l. The lower tap 53 of the potentiometer 49 is 
connected to the cathode 9 of the electric dis 
charge device through the impedance . 
An impedance 55 of proper magnitude is also 

connected between the control electrode 45 and 
One terminal of the secondary 4 of the compen 
sating transformer 8 that is disposed in the 
control circuit. associated with the anode 
of the electric discharge device . 
The photo-sensitive device 47 is energized from 

a suitable source of illumination 57 that is sup 
plied with power from a section 5 of the second 
ary 5 of the power supply transformer f. 
The network 2 is so adjusted that for a prede 

termined output of the power source 3, the re 
sistances 29 are equal in magnitude to the resist 
ances 27. The output of the network is then zero 
and the electric discharge device is not effected 
thereby. When the output of the power source 
changes, the resistances of the lamp flament arms 
2 are changed and the balance of the bridge 2 
is disturbed. In such a case a current having a 
polarity and a magnitude determined by the po 
larity and magnitude of the change in the power 
Supply transformer , flows through the primaries 
33 and 35 of the compensating transformers 37 
and 39, respectively, and corresponding potentials 
are impressed on the control, circuits 88, and Bl 
of the electric discharge device . 
The character of the compensating voltage 

which need be supplied by the balanced network 
2 is dependent on the character of the photo-sen 
sitive device and of the electric-discharge device 
lf utilized in the system. If the electric-discharge 
device is of the grid-glow type, as is shown in 
Fig. 1, the variation in the output of the primary 
, since it effects a variation between the control 

electrode 46 and the principal electrodes and 
of the electric-discharge device , has the effect 
of cnanging the breakdown characteristic of the 
system. The electromotive force impressed be 
tween the cathode 9 and the anode of the elec 
tric-discharge device of the grid-glow type is 
normally given such a factor of safety that it is 

6 

not affected. - 
For example, if the Output of the power source 

should be decreased, the potential between the 
cathode 9 and the anode 7 of the electric-dis 
charge device would be decreased with sub 
stantially no effect. If at the same time a photo 
sensitive device 4 of the high vacuum type is 
utilized in the system, the current through the 
photosensitive device remains constant in spite 
of the decrease of electromotive force impressed 
thereon and consequently the drop of potential 
between the anode and the control electrode 5 

3 
remains constant. As a result of this situation, 
the potential drop between the cathode 9 and the. 
control electrode 45 is decreased and less nega 
tive charge is required to be supplied by the cell 
47 to the control electrode 45 of the electric 
discharge device f to prevent the device from 
becoming energized than was required before the 
variation in the power output of the primary 
took place. That is to say, the electric-discharge 
device now becomes energized for a lower flux 
of illumination impinging on the photo-sensitive 
trigger 47 than it did before the change took 
place. 

O 

In such a system the properties of the elements 
of the balanced network 2 are such that the 
electromotive force induced between the control 
electrode 45 and the anode 7 of the electric-dis 
charge device has the effect of raising the 
voltage of the control electrode 45 relative to the 
cathode 9 and of thus reverting the system to 
its original condition. 

In the system of the type incorporating the 
high vacuum photo-sensitive cell, it will be noted 
that compensation of the system for the effects 
of the decrease of the illumination inpinging on 
the photo-sensitive cell is not possible by the 
utilization of the lower compensating trans 
former 39. This transformer would have only 
the effect of raising the electromotive force in 
pressed on the cell 47, and, since the cell is of 
the high vacuum type and is normally operated 
in its saturation region, the increase in the elec 
tromotive force applied to the cell would have 
no notable results. However, it is possible by 
properly designing the upper compensating. 
transformer 3, for example, or by utilizing two 
compensating transformers to affect the circuit 
38 associated with the control electrode 45 and 
the anode 7 to compensate for the variations in 
the source 57 that provides the illumination for 
exciting the photo-sensitive cell 47. 
The application of my invention to a system 

incorporating a high vacuum photo-sensitive 
cell in which it is necessary to compensate for 
variations in the illumination produced by va 
riations in the power source should be apparent 
to one skilled in the art and need hardly be de 
scribed herein. It reed only be noted that if a 
decrease in the illumination takes place, for ex 
ample, by reason of a decrease in the output of 
the power source, fewer negative charges are 
supplied to the electric-discharge device than 
were supplied before the change took place and 
the potential of the control electrode 45 relative 
to the cathode 9 need, therefore, be decreased to 
compensate for the change. A corresponding 
situation arises when the power output of the 
power supply source is increased. 
When the photo-sensitive device utilized 

the system is of the gas filled type, since the 
effect of the variations in the output of the power 
supply system is to change the electromotive 
force impressed across the photo-sensitive de 
vice, a consequent change in the current output 
of the photo-sensitive device takes place and the 
potential of the anode 7 relative to the control 
electrode 45 of the electric discharge device is 
changed, as well as the potential of the cathode 
9 relative to the control electrode. In such a 
case, it will be noted, that while the effects in 
troduced by the compensating transformers must 
be of the same polarity as for the system in 
corporating the vacuum cell, the magnitude of 
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the changes are somewhat different and as a . 
result the compensating system must be designed 75 



s 

O 

20 

25 

30 

35 

40 

45 

50 

55 

60 

75 

4 

which it is to be utilized. 
It is to be remembered also that while the 

potential of the control electrode 45 of the elec 
tric-discharge device relative to the cathode 
9, is changed by the compensating effect, the 
potential of the anode 63, of the photo-sensitive 
device 47, is also changed relative to the cathode 
65. The character of the compensating net 
Work 2 and of the transformers 3 and 39 as 
Sociated therewith should preferably be of a type 
Such that the anode 63 is raised to the same po 
tential relative to the cathode 65 that it had 
before the change in the output in the power 
Supply Systern took place. I may further say 
that in the system incorporating the gas filled 
piloto-Sensitive device, the compensation for va 
riations in the source 5 of illumination may 
take place through the companSating trans 
former 39 associated with the circuit S of the 
energy translating network in which the photo 
Sensitive device is connected. This situation 
arises by reason of the fact that the output cur 
rent of a gas filled photo-sensitive device may 
be controlled by controlling the electromotive 
force impressed between its terminals. 

It will be noted that while I have shown my 
invention as applied to a particular circuit, it is 
equally as well applicable to circuits of. other 
types. The circuit of the type shown in Figure 1, 
is commonly known as an inverse circuit; that 
is to say, it is a circuit in which the effect pro 
duced on the electric-discharge device is in in 
verse relation to the state of excitation of the 
photo-sensitive device. If the photo-sensitive 
device 4 is highly excited, the electric-discharge 
device f is deemergized, while, if the photo 
Sensitive-device is in a state of low enough ex 
Citation, the electric-discharge device is ener 
gized. v 

The apparatus of the type shown in Fig. 2 
incorporates a hot cathode electric-discharge de 
vice 67 in place of the cold cathode electric-dis 
charge device i? utilized in apparatus of the type 
shown in Fig. 1. The electric-discharge device 
67, shown in this view, may be of the gas filled 
Or high vacuum type and comprises a cathode 
69 heated from a suitable section 7 of the sec 
ondary 5 of the power supply transformer , a 
contro electrode 3 and an anode 5. 
The output of the electric-discharge device 67 

feeds through a meter 77 or a load of suitable 
character depending On the use to which the 
System is put. The photo-sensitive trigger 47 
of the system is connected to an independent 
Section of windings 79 of the secondary 5 of the 
power Supply transformer and the electromotive 
force impressed thereon is dependent only on 
the condition of the primary 3 of the transformer. 
The compensating system is of the same character 
as that shown in Fig. 1 with the exception that 
the compensating transformer 8 in the present 
'instance has a single primary 83 and a plurality 
of Secondaries 85, and 87. It is to be noted, 
however, that the windings of the secondaries. 
85 and 87 should be of such character as to pro 
vide the proper electromotive force for com 
pensating purposes, and, by reason of the fact 
that the electromotive force impressed in the Out 
put of the compensating network is ordinarily 
rather small and the electromotive force required 
for compensation is ordinarily considerable, I 
have found that the number. Of turns of the sec 
Ondaries. 85 and 87 (and particularly of the sec 
ondary 85 whereby compensation for varying the 

2,012,573 
to suit the particular translating system with sensitivity of the cell 47 'is provided) should be 

83. 
The response of the system of the type de 

Scribed in Fig. 2 is the same as the response of the 
System of the type described in Fig. 1. In 
analogy with the hereinabove set forth explana 
tion, the two compensating secondaries 85 and 
8 incorporated in the system may be utilized, 
respectively, for compensating for the effects 
of variations in the illumination impinging on 
the photo-sensitive device introduced by reason 
of variations in the output of the power supply 
System and for the effects of the variations on the 
electric discharge devices 67 and 47. 

In the apparatus of the type shown in Fig. 3 a. 
System provided for the purpose of compensating 
for ambient temperature variations is shown. 
The system comprises an electric-discharge device 
67 incorporating a hot cathode 69, an anode 75 
and a control electrode 73 similar to the device 

. Shown in Fig. 2. As in apparatus of the type 
shown in Fig. 2, the output current of the electric 
discharge device 67 feeds through a meter 77 
or a load of Suitable character and is controlled 
by the response of a photo-sensitive device 47 
to One Ol' more Sources of illumination (not 
shown). The power necessary for the operation 
Of the System is provided by a suitable trans 
former 79 through a potentiometer 9 of proper 
character. 
The compensating network 92 comprising a 

Wheatstone bridge, the pairs 93 and 95 of oppo 
site arms of which are composed of metals be 
tween which there is a substantial difference in 
temperature coefficient of resistance, is fed from 
an independent power supply transformer 97 
through a potentiometer 99 of proper character, 
AS has been explained hereinabove, two arms 
93 of the bridge may be of “advance', which 
has substantially Zero temperature coefficient of 
resistance, while the other two arms 95 of the 
bridge may be composed of iron which has a 
substantial temperature coefficient of resistance. 
The output of the network 92 is fed into the 

input circuit of the electric-discharge device 67, 
one output lead O being connected to the con 
trol electrode 3 of the electric discharge device 
67 and the other Output lead of being connected 
to the potentiometer 9 whereby power is sup 
plied to the electric-discharge device. The bal 
anced network 92 may be so adjusted that nor 
mally a predetermined biasing electromotive force 
is applied to the control electrode 73 of the elec 
tric-discharge device 6 through the output leads 
Of of the network. A change in the ambient 

temperature produces a change in the resistance 
in the arms 95 of the bridge and a consequent 
shift in the potential of the output terminals 
03 of the network 92. The shift in the po 

tential is so impressed between the control elec 
trode 3 and the cathode 69 of the electric-dis 
charge device 67 that the necessary compensa 
tion for ambient temperature variations takes place. 

It should be kept in mind that the effects of 
ambient temperature variations on the electric 

greater in number of turns than of the primary 
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discharge device and on the photo-sensitive device 
utilized in translating systems have been rather 
aggravating in the past. The output of the 70 electric-discharge device is apparently rather 
Sensitive to temperature variations and the . 
developments which gave rise to the present in 
vention were carried out in connection with ex 
periments which I made to determine the proper 
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terminals to compensate for the effect of ambient method of taking care of the vitiating influences 

on the output of the electric-discharge device of 
the ambient temperature variations. By utilis 
ing the balanced network as described herein 
above, I have found that the deleterious effects 
of temperature variations are substantially elimi 
nated and that the system has uniform response 
regardless of temperature variations in its neigh 
borhood. 
While I have found that for the practical pur 

poses to which I have applied translating appa 
ratus incorporating electric discharge devices, 
the effects introduced by variations of other types 
than temperature, variations and voltage varia 
tions are substantially negligible, it is highly con 
ceivable that in certain types of apparatus the 
effects of these variations might become of some 
importance. It will be observed that my inven 
tion is applicable to compensation of ambient 
humidity variations and changes of other types 
produced in the environment of the translating 
apparatus. Systems in which other variations 
in the environment of the translating apparatus 
than temperature variations or variations in the 
power supplied for energizing the translating 
system are compensated, are therefore, equiva 
ents which lie within the scope of my invention. 
Although I have shown and described certain 

specific embodiments of any invention, I am fully 
aware that many modifications thereof are poss 
sible. My invention, therefore, is not to be re 
stricted except insofar as is necessitated by the 
prior art and by the spirit of the appended claims. 

I claim as my invention: 
1. In a translating system of the type includ 

ing an electric discharge device having input and 
output terminals, power supply means connected 
to said output terminals, and means responsive 
to ambient temperature variations coupled to 
said input terminals of said electric discharge 
device to compensate for the effects of ambient 
temperature variations thereon. 

2. In a translating system of the type includ 
ing an electric discharge device incorporating a 
control electrode and a plurality of principal 
electrodes, a network, including a plurality of 
symmetrically related arms having a substantial 
temperature coefficient of resistance and a plu 
rality of symmetrically related arms having a 
small temperature coeficient of resistance, said 
network having input and output terminals, pow 
er supply means connected to said input ter 
minals, and means for coupling said output ter 

70 

naas between the control electrode and a prin 
cipal electrode of said electric discharge device 
to compensate for the effects of ambient temper 
ature variations thereon. 

3. In a translating system of the type includ-. 
ing an electric discharge device, a network, in 
chuding a plurality of symmetrically disposed 
ans of advance alloy and a plurality of syn 
metrically disposed arms of iron and having in 
put and output terminals, power supply means 
connected to said input terminals, and means 
for coupling said output terminals to said elec 
tric discharge device to compensate for the ef 
fects of ambient temperature variations thereon. 

4. The combination with an electric discharge 
device of a network having input and output ter 
ninals, power supply means coupled to said input 
terminals, means to respond to anbert tempera 
ture variations to vary the voltage impressed 
across said output terminals and means for coul 
pling said electric discharge device to said output 

5 

temperature variations thereon. 
5. The combination with a network of the type 

having input and output terminals including a 
plurality of groups of symmetrically related arms, s 
the temperature coefficients of resistance of the 
elements of one group being substantially dif 
ferent from those of elements of another group, 
and means for impressing an electromotive force 
across said input terminals, of an electric dis 
charge device and means for coupling said output 
terminals to said electric discharge device to 
compensate for the effect of ambient temperature 
variations thereon. 

6. A translating system comprising an electric 
discharge device having a control electrode and 
a plurality of principal electrodes, circuits asso 
ciated with said principal electrodes and with 
said control electrode, power supply means for 
energizing said electric discharge device coupled 
to the circuits associated with the electrodes of 
said device, a circuit having input and output 
terminals and incorporating a plurality of sym 
metrically related conductive arms, certain of 
said arms having an inappreciable voltage co 
eficient of resistance and certain others of said 
arms having an appreciable voltage coefficient 
of resistance, means for coupling said input ter 
minals to said power-supply means and means 
for so coupling said output terminals to at least 
one of the circuits associated with said control 
electrode and said principal electrodes of said 
electric discharge device as to compensate for 
the effects of variations in the voltage of said 
power supply means on the response of Said elec 
tric discharge device. 

7. A translating system comprising an electric 
discharge device having a control electrode and 
a plurality of principal electrodes, a circuit as 
sociated with said principal electrodes, a plural 
ity of circuits associated with said control elec 
trode and said principal electrodes, photosensi 
tive means, of the type having a saturation char 
acteristic coupled to one of the circuits associ 
ated with said control electrode and one of said 
principal electrodes, power supply means cou 
pled to the circuit associated with said principal 
electrodes, the electromotive force supplied to 
the circuit coupled to said photosensitive means 
being of such magnitude that said photosensitive 
means is normally operated in its saturation 
region, a circuit having output terminals and 
having input terminals coupled to said power 
'supply means, said circuit incorporating means 
responsive to the electromotive force impressed 
thereon and means for coupling the output ter 
minals of said balanced circuit to the circuit 
coupled to said photosensitive device to vary 
the electromotive force impressed on said last 
named circuit and thus to compensate for the 
effects, on the condition of said circuit associ 
ated with the principal electrodes of said electric 
discharge device, of variations in said power Sup 
ply voltage. 

8. A translating system comprising an electric 
discharge device having an output circuit and a 
plurality of input circuits, power supply means 
coupled to said output circuit to apply an elec 
tromotive force to said output circuit and said 
input circuits, photosensitive means connected in 
one of said input circuits, said photosensitive 
means being of a type having a response that is 
a function of the electromotive force impressed 
thereon, and means coupled to another of said 
input circuits and to said power supply means 
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for compensating for the effects on Said output 
circuit of variations in said power supply voltage. 

9. A translating System comprising an electric 
discharge device having a control electrode and 
a plurality of principal electrodes, means for 
impressing potentials between said control elec 
trode and said principal electrodes and between 
'Said principal electrodes, a network including a 
plurality of arms having substantially different 
coefficients of resistance, said network having 
input and output terminals embracing different 
arms thereof, power-Supply means connected to 
Said input terminals and means for So coupling 
said output terminals between the control elec 
trode and the principal electrodes of Said elec 
tric discharge device that variations in the Op 
erating characteristics of said electric discharge 
device that are produced by conditions tending 
to produce a change in the resistances of certain 
of Said arms are neutralized by the additional po 
tentials impressed between said control electrodes 
and Said principal electrodes from said inetwork. 

10. A translating system comprising an electric 
discharge device having a control electrode and 
a plurality of principal electrodes, means for im 
preSSing potentials between said control electrode 
and said principal electrodes and between said 
principal electrodes, a network including a plus 
rality of arms having substantially different volt 
age coefficients of resistance, said network hav 
ing input and output terminals embracing dif 
ferent arms thereof, power-supply means con 
nected to Said output terminals and means for 
SO coupling said output terminals between the 
control electrode and the principal electrodes of 
Said electric discharge device that variations in 
the operating characteristics of said electric dis 
charge that are introduced by variations in the 
potential Supplied by said means for impressing 
potentials between the electrodes of said electric 
discharge device are neutralized by the addi 
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tional potentials impressed between said con 
trol electrodes and said principal electrodes from 
Said network. 

11. A translating system comprising an electri 
cal discharge device having a cathode, an anode 
and a control electrode, a voltage source con 
nected to cause current flow between said anode 
and cathode, a network comprising, a bridge cir 
cuit, the opposite sides of said bridge being re 
sistances of similar temperature coefficients but 
the temperature coefficients of adjacent sides of 
Said bridge being dissimilar to each other, con 
nections from a pair of diagonally opposite junc 
tions of said bridge circuit to said voltage source 
and connections from the other pair of diagonally 
Opposite corners of Said bridge to impress a volt 
age tending to make said control electrode less 
positive relative to said cathode whenever said 
voltage Source makes said anode more positive 
relative to said cathode. 

12. A translating system comprising an elec 
tric discharge device having a control electrode 
and a plurality of principal electrodes, a circuit 
aSSociated with said principal electrodes, a plu 
rality of circuits associated with said control elec-. 
trode and said principal electrodes, photosensitive 
means, of the type having a Saturation charac 
teristic coupled to one of the circuits associated 
with said control electrode and one of said prin 
cipal electrodes, power Supply means coupled to 
the circuit associated with said electric discharge 
device, the resultant electromotive force supplied 
to the circuit coupled to said photosensitive means 
being of Such magnitude that said photosensi 
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tive means is normally operated in its Saturation 
region, means to be energized from Said power 
Supply means for energizing Said photoSensitive 
device, a netWork having output terminals and 
input terminals coupled to said power supply 
means, Said network incorporating means re 
Sponsive to variation in the electromotive force 
impressed thereon, and means for coupling the 
output terminals of Said network to the circuit 
coupled to said photosensitive device to vary the 
electromotive force impressed on said last-named 
circuit in Such a sense as to compensate for 
the effects, on the condition of Said circuit as 
Sociated with the principal electrodes of said 
electric discharge device and on said energizing 
means for said photosensitive device, of varia 
tions in said power supply voltage. 

13. A translating systen comprising an elec 
tric discharge device naving a control electrode 
and a plurality of principal electrodes, circuits 
a SSCciated with Sai principal electrodes and with 
Said control electrode and said principal elec 
trodes, photosensitive means, of the type having 
a saturation characteristic, coupled to a circuit 
aSSOciated with said control electrode and one of 
Said principal electrodes, power supply means 
coupled to a circuit associated with said principal 
electrodes, the electromotive force supplied to the 
circuit coupled to said photosensitive means being 
of such magnitude that said photosensitive means 
is normally operated in its Saturation region, a 
circuit having output terminals and having input 
terminals coupled to said power Supply means, 
Said circuit incorporating means responsive to the 
electromotive force impressed thereon and means 
for coupling the output terminals of said circuit 
to the circuit coupled to said photosensitive device 
to vary the electromotive force impressed on said 
last-named circuit in such a sense as to neutralize 
the effects, on the condition of said circuit asso 
ciated with the principal electrodes of said elec 
tric discharge device, of variations in said power 
Supply voltage. 

4. A translating System comprising an elec 
tric discharge device having a control electrode 
and a plurality of principal electrodes, circuits 
associated with said principal electrodes and with 
said control electrode and said principal elec 
trodes, photosensitive means coupled to a circuit 
associated with said control electrode and one of 
said principal electrodes, power supply means 
coupled to a circuit associated with said pfincipal 
electrodes a circuit having output terminals and 
having input terminals coupled to said power 
supply means, said circuit incorporating means 
responsive to the electromotive force impressed 
thereon and means for coupling the output ter 
minals of said circuit to the circuit coupled to 
Said photosensitive device to vary the electro 
motive force impressed on Said last-named cir 
cuit in such a sense as to neutralize the effects, 
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on the condition of said circuit associated with 
the principal electrodes of said electric discharge 
device, of variations in Said power supply voltage. 

15. The combination with an electric discharge 
device of a network having input and output ter 
minals, power Supply means coupled to said input 
terminals, means, forming a part of said net 
work, to respond to ambient temperature varia 
tions to vary the voltage impressed across said 
output terminals and means for coupling said 
electric discharge device to said output terminals 
to compensate for the effect of ambient tempera 
ture Variations thereon. 

16. The combination with an electric discharge 
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device and a photosensitive device for controlling 
said electric discharge device of a network hav 
ing input and Output terminals, power supply 
means coupled to said input terminals, means to 
respond to ambient temperature variations to 
vary the voltage impressed across said output 
terminals and means for coupling said electric 
discharge device to said output terminals to com 
pensate for the effect of ambient temperature 
variations thereon. 

17. Apparatus according to claim 9 character 
ized by that the electric discharge device is con 
trolled by a photosensitive device coupled between 
its control electrode and one of its principal 
electrodes. 

18. A translating system comprising an electric 
discharge device having a control electrode and 
a plurality of principal electrodes, circuits asso 
ciated with said principal electrodes and with 
said control electrode and said principal elec 
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trodes, photosensitive means coupled to a circuit 
associated with said control electrode and one 
of Said principal electrodes, power supply means 
coupled to a circuit associated with said principal 
electrodes, a source of radiant energy for exciting 
said photo-sensitive device, said source being 
energized from said power supply means, a cir 
cuit having output terminals and having input 
terminals coupled to said power supply means, 
said circuit incorporating means responsive to 
the electromotive force impressed thereon and 
means for coupling the output terminals of said 
circuit to the circuit coupled to said photoSensi 
tive device to vary the electromotive force in 
pressed on said last-named circuit in Such a Sense 
as to neutralize the effects, on the condition of 
said circuit associated with the principal elec 
trodes of said electric discharge device, of varia 
tions in said power Supply voltage. M 
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