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UNITED STATES PATENT OFFICE 
CATHODE-RAY TRANS LANG SYSTEM FOR. 

PERMUTATION. COEDES 
VVilton T. Rea, Manhasset, N. Y., assi 
Telephone Laboratories, 

gnor to Bell 
Encorporated, New 

York, N. Y., a corporation of New York 
. Original application August 29, 1944, Serial No. 

551,674, now Patent No. 2,458,030, dated Jan 
uary 4, 1949. Divided and this application 
December 4, 1948, Serial No. 63,597 

(C. 340—65) 16 Claims. 

This invention relates to signaling apparatus 
and Systems and more particularly to circuit 
selecting or decoding arrangements used in such 
systems. 
This application is a division of eopending ap 

plication Serial No. 55t,674, filed August 29, 1944, 
by W.T. Rea, which has issued as Patent 2,458,030 
granted January 4, 1949. 

it is an object of the invention to provide a 
circuit Selecting or decoding arrangement in 
which the various code permutations are repre 
Sented by distinct potential differences of Stifti 
eient magnitude to insure accurate discrimina 
tion in any one of the discriminating circuits in 
the System. 

It is a more specific object to provide a type of 
circuit selecting system which may be effectively 
used in code signaling systems such as the mes 
Sage circuits in telegraph systems in which the 
coded message is to be interpreted. 

In accordance with the invention the system 
includes a circuit selecting arrangement the main 
features of which are a code unit circuit for each 
unit of the code adapted to respond to the alter 
nate characteristics of its assigned code unit, 
and code discriminating circuits for the con 
binations of the code, or for the circuits to be 
Selected or for the symbols which it is desired 
to translate from the code. Each code unit cir 
cuit has two output conductors one of which has 
a high potential and the other a comparatively 
low potential, under marking condition, these 
potentials being interchanged between the two 
conductors under spacing condition. Each code 
discriminating circuit, includes a potential grad 
ient network with a plurality of branches con 
nected to the output conductors from the code 
Init circuits in accordance with the code require 
ments for the particular symbol represented by 
the code discriminating circuit. The arrange 
ment of the potential gradient circuit is such 
that an intermediate control potential is estab 
lished at an output terminal thereof which will 
have different distinct values in accordance with 
the different code combinations impressed upon 
the circuit by the code unit circuits. By this 
arrangement it is possible to select a particular 
potential for any code combination to which the 
code discriminating circuit should respond for 
selection or translation by impressing the poten 
tials at the output terminal upon a sensitive dis 
criminating device which is made selectively re 
sponsive thereto. For individual selection, as for 
the selection of a single symbol out of a plurality 
of symbols, either the maximum or the minimura 
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potential established at the output terminal by 
a code eonbination may be used. 

Further objects and features of the invention 
will appear from the following detailed descrip 
tion of specific embodiments of the invention. 

in the following description reference will be 
made to the drawings in which: 

Fig.1 shews a telegraph signal receiving system 
adapted for operation on a seven unit Start-Stop 
telegraph code for setting up the five selecting 
code units on five output conductors respectively; 

Fig. 2 shows a decoding circuit having five in 
put conductors adapted for connection to the 
output conductors of Fig. 1 and arranged for 
translation of a telegraph message into symbols 
made visible by means of a cathode ray tube; 

Fig. 3 shows diagrammatically a field of letters, 
numerals and signs which may be arranged on 
the reading surface of the cathode ray tube in 
Fig. 2 for visible display of the symbols of a 
message; 

Fig. 4 is a diagram of operations for the system 
shown in Fig. 1; 

Fig. 5 is a fragmentary perspective view of the 
cathode ray tube showing an alternative arrange 
ment of the reading surface with electrodes in 
stead of Symbols. 
The receiving circuit shown in Fig. 1 includes 

a receiving relay f20 having an upper winding 
connected to an incoming circuit E. for receiving 
marking and spacing pulses. It will be assumed 
that the marking condition is established by cur 
rent in the circuit I, and the spacing condition 
by no current therein. The relay has a lower 
biasing winding continuously energized to hold 
the relay arrnature against the spacing contact 
when the upper winding is currentless. A mark 
ing current in the upper winding will be strong 
enough to overcome the biasing winding and 
operate the relay to marking. The relay 20 has 
a marking and a spacing eontact connected to 
plus and minus potentials, respectively, for ap 
plication to the circuit. 
The system includes a grounded source of direct 

current ?o which applied --130 volts to parts 
of the system, and another grounded source of 
potential applying a potential of -48 volts 
to other parts of the system. For the sake of sin 
plicity, all eonductors shown in Figs. 1 and 2 
which are directly connected to the source 0 are 
terminated in a (--) symbol indicating that they 
are to be interconnected directly and all con 
ductors connected directly to the source if f are 
terminated in a (-) symbol indicating that they 
are to be directly interconnected. 
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The circuit in Fig. i. includes an oscillatory 
circuit 3) and a vacuum tube i40 associated 
thereWith for feedback to produce Sustained OS 
cillations. Other vacuum tubes 50, 60 and 
is are provided to apply impulses to other parts 
of the circuit in synchronism with the Oscilla 
tions. These vacuum tubes, and other vacuum 
tubes used in the system and referred to here 
inafter, may be of conventional type, each in 
cluding the heated cathode or filament, the con 
trol element or grid and the anode or plate, 
mounted in a highly evacuated container or tube. 
With a substantially constant potential applied 
between the plate and the cathode, the current 
in the cathode-anode circuit is controlled by 
the potential difference between cathode and 
grid, becoming less as the grid becomes less posi 
tive or more negative with respect to the cathode. 
Thus for any particular tube there will be a 
certain critical grid potential at which the plate : 
current is so small that for the purposes of the 
system the tube may be considered extinguished 
or non-conducting; at grid potentials above the 
critical value the tube may be considered fired 
or conducting. 
The circuit further comprises an electronic 

distributor including a series of distributor gaS 
filled tubes DG, one of these tubes being aS 
sociated with the Start pulse and another With 
the Stop pulse and the five intervening tubes 
DG being associated with the five significant or 
selecting pulses I, II, III, IV and V, respectively. 
The latter five tubes DG are each associated 
with a storing gas tube SG and a transfer gas 
tube TG. The gas-filled tubes DG, SG and TG, 
and other gas-filled tubes used in the System 
and referred to hereinafter, may be of COInven 
tional type, each including a narrow control gap 
between the cathode and the control anode and 
also including a main gap between the cathode 
and the main anode or plate. These elements 
are included in a sealed-vessel or tube containing 
a suitable inert gas at low pressure. A Compara 
tively high firing potential is required to break 
down the control gap for firing of the tube, and 
with a comparatively low sustaining potential 
applied to the main gap the discharge Will auto 
matically switch to the main gap. In order to 
extinguish the tube the firing potential and the 
potential across the main gap must be reduced 
below their sustaining values. From each of 
the transfer tubes. TG an output conductor 0. 
is provided for impressing the stored combina 
tion upon other circuits. A relay 90 is arranged 
for operation during the Stop pulse and Serves 5 
to control the transfer of the stored combina 
tions into the circuit in Fig. 2 during the Stop 
puse. 
The circuit in Fig. 1 is shown in normal stop 

condition with relay 20 in marking position and 
relay 90 in Spacing position. 
The Oscillatory circuit 30 and its aSSociated 

feedback tube 149 and output tube 50 are par 
ticularly arranged for Operation on a start-Stop 
basis and for the production of short impulses 
evenly and accurately spaced apart in Synchro 
nism with the standard frequency of the tele 
graph signals received over the circuit L. Such 
a Start-Stop pulse producing circuit, Substan 
tially identical with that shown in Fig. 1 is dis 
closed in Patent 2,370,685 granted March 6, 1945, 
to W. T. Rea, and J. R. WilkersOn. 
The circuit 30 includes an inductance 3 

divided into two closely coupled halves and a 
condenser F32. A potentiometer 33 is bridged 
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4. 
across the left half of the inductance to apply 
oscillatory potential to the control grid of the 
vacuum tube 40; the cathode-anode circuit of 
tube 40 is connected across the right-hand of 
inductance 3 through plus battery and ground 
for energy feedback during each oscillation. 
The Oscillatory circuit 30 is normally held 
cocked against oscillation by the application of 
plus potential over marking contact of relay 
20, conductors 2 and 24, gas tube 80 and 
conductor 35 connected to the output terminal 
T of the oscillatory circuit; the gas tube 8 is 
normally in conducting condition. The circuit 
is so adjusted that under this condition a cur 
rent flows through inductance 3 of the same 
magnitude as the maximum current flowing dur 
ing oscillations. 
Upon receipt of a Start pulse, which is a 

spacing pulse, relay 20 operates to Spacing and 
opens the cocking circuit, just traced, thereby 
removing the pulse potential from the terminal 
T. The stored energy in inductance 3 now 
transfers to condenser 32 and a first cycle Will 
be produced without any superimposed transients 
and the system continues to produce identical 
cycles until the arrival of the next Stop pulse 
when it will again be cocked over the marking 
contact of relay 20, the cocking circuit in the 
meantime having been kept open by the tube 
80, as Will be described hereinafter. 
The oscillations are impressed upon the con 

trol grid of the output tube 50 which for cer 
tain values of the varying voltage applied to the 
grid becomes conducting and non-conducting, 
at each change producing a short inpulse in 
the Secondary winding of the transformer f32, 
which impulses are impressed upon the dis 
tributor circuit over conductor 53. 
The oscillations are also impressed upon the 

grid of tube 60 which similarly becomes con 
ducting and non-conducting at predetermined 
values of the OScillating potential. When the 
tube 60 is non-conducting the condenser 64 
is charged from minus over resistances 65, 63 
and to plus potential on the potentiometer. I 62. 
The moment the tube 60 becomes conducting 
the condenser 64 temporarily impresses a nega 
tive potential. On the grid of the normally Con 
ducting tube which thereby is temporarily 
extinguished. This shift of the condenser Wolt 
age is caused by the drop in potential over re 
sistance 63 due to the rising plate current in 
tube 60; as condenser f4 discharges to the 
reduced potential the grid potential in tube T0 
is restored to its former value and the tube again 
becomes conducting. When tube 60 is ex 
tinguished at a later instant of the cycle of 
oscillations, the drop over resistance 63 dis 
appears and the condenser Voltage is shifted to 
Ward plus, thereby making the grid of tube 
more positive and temporarily increasing the 
plate current, without significant effect until the 
condenser resumes its new charge. Each tine 
the tube - 0 - is rendered conducting or nOn 
Conducting an impulse is produced in the Sec 
ondary of transformer 72 which is applied to 
the control anodes of storing gas tubes SG over 
a circuit from marking or spacing contact of 
relay 20, conductors 2 and 22, secondary 
Winding of transformer f72 and conductor f 23; 
the impulses from transformer f72 thus are 
Superimposed upon the plus or minus potentials 
applied by relay 20 to the storing tubes. 

In the following description of the operation 
of the different parts of the system shown in Fig. 
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l, reference will also be made to the diagram Ometers. 6d. and 82, the adjustable contacts of 
of operations shown in Fig. 4. 
This diagram includes a set of horizontally dis 

posed curves A to M representing corresponding 
functions occurring at different points of the 
System during the reception of a series of pulses 
Of an inconing code signal. The codesignal com 
prises the Start transition, the selecting or char 
acter transitions I, II, III, IV, V and the Stop 
transition and the arrival times of these transi 
tions are indicated by correspondingly identified 
vertical lines extending across all of the curves, 
transitions III and IV having been omitted for 
simplification. The transition lines indicate the 
standard arrival times for the system in accurate 
relation to the arrival time of the Start impulse 
of the received signal and thus do not indicate 
bias or other distortion. 
The curves. C to M are not intended to show 

accurately the details of variations in currents 
or voltages, but merely serve to indicate the in 
stants at which changes take place and the gen 
eral nature of the changes. 
Curve A shows the pulses of the signal incomi 

ing to relay f 29. Thus normally a marking, con 
dition is received until the Start pulse operates 
the relay to Spacing and thereby establishes the 
reference instant for the succeeding operations. 
The code will, for the sake of example, be as 
surned to be as follows: the Start pulse; selecting 
pulse I, which is marking and is delayed; pulses 
FI and III, which are marking; pulses IV and V, 
which are Spacing; and the Stop pulse which is 
assumed to arrive early. The relay 20thus will 
operate from spacing to marking at the times 40 
and 4.03 marked on the curve. A. 
Curve B shows the oscillating voltage at the 

terminal T of oscillator 30. During rest condi 
tion the potential at T will be slightly positive 
due to the resistance drop in inductance 3. 
Upon arrival of the Start transition the Oscilla 
tor produces a series of seven substantially pure 
harmonic voltage oscillations, each odd half 
cycle being negative and each even half cycle 
being positive. The duration of each cycle equals 
the standard pulse period. 

Curves C, H and J show the variation in plate 
current in tubes 450, 60 and 79, respectively, as 
controlled by the oscillations, and curves D and 
K show the corresponding voltage impulses pro 
duced in the secondary windings of transformers 
52 and 2, respectively. The critical grid po 

tential for tube 50 is shown in connection with 
curve B by the dot-dash line “f 50-eritical,' being 
more positive than the normal pulse potential at 
point T before the Start, so that the tube is nor 
mally nonconducting. At the time 4 during 
the positive half cycle and near the center of the 
Start pulse tube 50 becomes conducting, and at 
the time 42 near the end of the cycle the tube 
again becomes currentless. The critical poten 
tial may be changed by adjusting potentiometer 
5f. The critical grid potential of tube 60 is 

similarly shown with curve B by dot-dash line 
"60-critical' and thus the tube, being normally 
Currentless, becomes conducting at the time 43 
and currentless at time, 44, during the positive 
half cycle. The variations in grid potential for 
tube T0 relative to the critical potential are 
shown in curve I. 

For the purpose of orientation during opera 
tion the instants at which the tube 69 becomes 
non-conducting may be phased relative to the 
Standard transition instants established by the 
oscillators circuit i 30 by means of the potenti 

20 

which may be garaged together for simultaneous 
adjustment, so that the cathode-anode potential 
may be kept constant, once adjusted, while it is 
shifted relative to the grid potential. Accord 
ingly, the potential line “Ge-critical' may be 
shifted above or below the zero line for curve B, 
with the object of securing the best operation for 
ay general bias or other distortion of the sig 
nalis. 
The operations referred to above as taking place 

at the instants, 41, 42, 4 F3 and 44 during the 
first cycle of oscillations will, of course, be re 
peated at corresponding instants during each 
Sticceeding cycle. 
Curve E shows the times of current flow in or 

firing of each of the distributor gas tubes. DG. 
The tube EDG-Start is normally fired. 
Curve F shows the operation of transfer relay 

90 to marking during the Stop pulse. 
Curve G shows the firing of the Stop gas tube 
88 at the end of the signal. 
Curves I and M retate to the functions of the 

Storing gas tubes SG and, for the sake of clear 
25 ess, these curves show the variations in con 
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trol potential and the firing times, respectively, 
for Only the tube SG-1, which stores the select 
ing pulse E. 
The operations of the impulse producing circuit 

will now be briefly traced. 
Upon operation of the receiving relay 20 to 

Spacing at the Start transition the Stop tube 80 
is extinguished and the oscillator 30 enters its 
first negative half cycle. No change takes place 
in the impulse producing circuit until the time 
4 during the positive half cycle when tube 50 
becomes conducting. The rise in plate current 
produces a short negative pulse in the secondary 
Winding of transformer 52 which has no effect. 
At instant 413 tube 60 becomes conducting, 

thereby temporarily shifting the grid potential 
for amplifying tube 70 through condenser 64 
and momentarily rendering tube 70 nonconduct 
ing. This causes the transformer T2 to produce 
a short strong positive impulse, followed by a 
short Weak negative impulse in its secondary 

The positive impulses produced by 
transformer T2 in this manner are used for the 
selective control of the storing gas tubes SG, as 
will be described hereinafter; since no tube SG 
is assigned to the Start pulse the impulse pro 
duced during the Start pulse will have no effect. 
Any negative impulse produced by transformer 
2 will have no effect. 
At instant 44 the tube 60 again becomes non 

conducting, thereby temporarily making the grid 
potential of tube T0 more positive, through con 
denser 64. The tube f 70 is operated on a, por 
tion of its characteristic near Saturation so that 
an increase in grid potential will result in a com 
paratively small increase in plate current. The 
resultant negative and positive impulses produced 
at this time in the secondary winding of trans 
former 72 therefore will have no effect. 
At the time 42 the tube fSO is rendered non 

conducting thereby producing a positive impulse 
in the Secondary winding of transformer 52 
Which is utilized for control of the gas tube dis 
tributor, as will be described hereinafter. 
The operations just described will be repeated 

during Subsequent cycles and under the control 
of the oscillator, these operations being inde 
pendent of the incoming pulses and the opera 
tions of relay 20. Seven complete similar cycles 
will be produced in this manner, and exactly at 
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the end of the seventh cycle, which occurs dur 
ing the Stop pulse, the oscillator is cocked by 
the refiring of Stop tube 80, as will be described 
later, and the impulse producing circuit is re 
stored to its normal or waiting condition. 

It will thus be seen that an effective impulse 
is produced by transformer 52 at each Standard 
transition instant for advancement of the dis 
tributor circuit, and that other effective impulses 
are produced by transformer 72 at Orientable in 
stants near the middle of the standard Selecting 
pulse periods for control of the storing circuit. 
The electronic distributor circuit, as already 

stated and as shown in Fig. 1, includes Seven gaS 
tubes DG. Each tube has associated therewith 
a resistance R and condenser Ci connected to 
the control anode and a resistance Rº and con 
denser C2 connected from minus to the cathode; 
the main electrode is connected Over the Common 
resistance 85 to plus. The resistance Rí con 
nects the control anode with the cathode of the 
preceding tube and the condenser CA connects 
the control anode to the impulse conductor 53 
from transformer 52. 

Still assuming that the syster is in stop con 
dition, all the distributor gas tubes DC are non 
conducting except the tube DG-Start. 

Considering any one of the currentleSS tubes, 
such as DG-I full minus potential is applied over 
resistance R2 to the cathode and plus potential is 
applied over common resistance 85 to the main. 
anode; condenser C2 is discharged over resistance 
R2. Full minus potential is applied over resist 
ances R2 and R in series to the control anode, 
condense C is charged from minus over re 
sistances R2 and R, and the secondary of trans 
former 52 to ground. Thus the ?lain gap has 
ample sustaining potential, whereas the control 
gap has direct minus potential on both Sides. 
Considering now the current condition in the 

tube DG-Start, electron current flows from minus 
over resistance R2. The cathode and main anode, 
primary winding of transformer 82, connon. 
resistance 85 to plus; the potential drops in re 
sistances R2 and 85 reduce the voltage a CrOSS 
the main gap to near the sustaining value. Con 
denser C2 is charged across resistance R2. A 
biasing plus potential is thus applied to the Con 
trol anode of tube DG- through resistance R-I. 
The condenser C-I was previously discharged 
from its minus potential and has been Subse 
quently recharged from the biasing plus poten 
tial and through the secondary of transformer 
52 to ground. The circuit remains in this con 

dition until the arrival of the Start pulse. 
Upon the arrival of a Start pulse relay 20 

operates to its spacing contact, thereby applying 
negative potential to the conductors 22 and 24. 
The tube 88) is extinguished and the OScillator 
circuit 3) is uncocked so that the first cycle of 
oscillations will operate the tubes 50, 60 and 
Í 2 as described above. 
The first short plus impulse from transformer 

AS2 is applied to all the condensers C. This plus 
potential thus is momentarily added to the bias 
ing plus potential already present on the control 
anode of the tube DG-I, the total potential be 
ing sufficient to fire the control gap, thereby firing 
the main gap; the plus impulse is deducted fron 
the minus potential on all the other condensers 
C without effect. 
The firing potential established at the control 

anode of DG-I by the short impulse is also ap 
plied back over resistance R-I to the cathode 
of IDG-Start, thereby reducing the potential 
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8 
acroSS the main gap of this tube below the sus 
taining value and extinguishing the tube; at this 
time the firing potential is also applied to con 
'denser C2-Start which temporarily charges and 
thereafter discharges over resistance R2, thereby 
'delaying the restoration of full minus potential 
to the control anode of tube DG-I, and thus 
inSuring the firing of the main gap in DG-I. 
When DG-I is fired the drop caused thereby in 
Common resistance 85 aids in reducing the po 
tential acroSS the main gap in DG-Start, thus 
further insuring the return to non-fired condi 
tion of the DG-Start. With DG-I fired the drop 
in resistance R2-I applies a plus biasing poten 
tial to the control anode of tube DG-II for firing 
of the control gap only in this tube when the next 
impulse is applied. 

It may be noted here that the varister 8 and 
condenser 83 connected across the primary 
winding of transformer 82 are provided to re 
duce the rate of change of current in that wind 
ing When the main gap in tube DG-Start is ex 
tinguished, the purpose being to prevent the im 
pulse in the secondary winding from firing the 
control gap of the Stop tube 89 and react upon 
the oscillatory circuit at this time. However, 
due to the unilateral characteristics of the 
Varister 8, the Suddenly rising current at the 
time of firing the main gap of DG-Start during 
the Stop pulse will be forced through the trans 
former, inducing a potential in the secondary 
winding high enough to fire tube 89 and cock 
the Oscillator. 

In the finaniher described above, the next short 
inpulse from transformer 52 will fire tube DG-II 
and extinguish the tube DG-I, and subsequent 
inpulses from transformer 52 will successively 
fire the tubes DG-III, IV, V and DG-Stop, in 
each case extinguishing the preceding tube, so 
that at any time only one tube will be fired and 
during the time of a complete character code of 
seven pulses one tube will be fired at any time. 
The tubes DG will be fired at exactly equal in 
tervals as determined by the short impulses from 
transformer 52 and the phase relation of the 
firing relative to the arrival over the circuit, L 
of the front of the Start pulse may be deter 
mined by adjustment of the potentiometer 51. 
The firing in Succession of the DG tubes is indi 
cated by curve Ein Fig. 4. 
The circuit through the main gap of tube 

DG-Stop may be traced from minus, over re 
sistance R2-Stop, main gap, left winding of relay 
90, resistance f85 to plus. Relay 90 is nor 
mally operated to its spacing contact by the 
right-hand biasing winding, and when tube 
DG-Stop is fired operates to marking, thereby 
removing minus potential from conductor 92 
and applying it to conductor 9 for control of 
the storing and transfer tubes, as will be de 
Scribed hereinafter. While tube DG-Stop is 
fired it causes the biasing potential to be ap 
plied over conductor 54 and resistance R-Start 
to the control anode of tube DG-Start. At the 
end of the Seventh cycle the tube DG-Stop is 
extinguished and relay 90 is restored to spacing. 
The timing of these relay operations is indicated 
by curve Fin Fig. 4. 
As referred to above, the firing of the tube 

DG-Start at the end of the seventh cycle causes 
an impulse to be produced in the secondary wind 
ing of the transformer 82 which fires the control 
gap of Stop tube 80, thereby firing the main 
gap of this tube and cocking the oscillator 30. 
The impulse producing circuit and the distributor 
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circuit thus will be restored to normal at the 
end of the seventh cycle and in time for the 
arrival of the next Start pulse. ”:* • ~ .? : .. , . “ 

The receiving circuit shown in Fig. 1 further 
includes five sets of storing gas tubes SG and 5 
transfer gas tubes TG, each adapted to store the 
corresponding selecting pulse and transfer it to 
the output conductor 100 for use as will be de 
scribed hereinafter. These tubes are normally 
in non-conducting condition, * . . . 

As shown in Fig. 1, the cathode of each storing 
tube SG is connected to a potentiometer circuit 
from negative potentiometer 88, Over resistances 
R3, R4, R5 to plus. The control anode of each 
tube SG is connected to a control potentiometer lis 
circuit from minus, oyer resistances R2, RS, R, 
conductor 23, secondary winding of transformer 
f72, conductor f22 and contacts of relay 20 to 
plus or minus. The potential across the control 
gap of each tube SG thus depends on the con- 20 
ditions in the control potentiometer circuit traced 
above. - ???? ??? ??????? ? ? 

In the following description single values will 
be assumed for the various potentials involved; 
these figures are given for the sake of illustra- 25 
tion of the general principles involved. Other 
suitable values may be worked out by those skilled 
in this art without a departure from the inven 
tiOn. •- ?...?.” · .?: 1 

With relay 120 in spacing position the potential 80 
at the control anode of the SG tubes would be 
full minus (or about -40 volts); with relay 20 
in marking position the potential at the control 
anode would be more positive (being changed by 
about +20 volts). With the cathodes of tubes 8 
SG at -40 volts the potential across the control 
gap would be zero för spacing, and for marking 

0 

condition it would be about 20 volts. 
With one of the distributor tubes. DGI to V in conducting condition the plus biasing potential º 

due to the drop (20 volts) in resistance R2 will 
be superimposed upon the already established 
potential in the associated control potentiometer, 
rendering it more positive (by about 20 volts). 
These conditions are represented by curve L 4 

of Figure 4 as applied particularly to the storing 
tube SG-I for storing of the selecting pulse I. 
As shown by this curve the potential across the 
control gap is normally determined by the mark 
ing position of relay 20 (20 volts). After the so 
Start transition the potential reduces to zero. 
At transition I the tube DG-I is fired (see curve E) and the resulting biasing potential raises the 
control gap potential (to 20 volts). When relay 
| 20 goes to marking (delayed) the control gap 55 
potential is further increased (to 40 volts). 
When tube DG-I is extinguished at transition 
II the potential is reduced (to 20 volts) and 
remains at this value except while relay 20 goes 
to spacing, as during the pulses IV and V which 60 
are being assumed to be spacing pulses, when 
the potential becomes zero. 
Thus it will be apparent that the tube SG-I 

is specially conditioned by the firing of tube 
DG-I, and that the control potential on the tube. 65 
sG-I is further increased at this time (from 20 volts to 40 volts), if relay f2O is in marking posi 
tion. With the firing potential assumed to 
about 70 volts the tube still remains 
The firing potential is indicated öl 
4, by a dot-dash line“SG-firing." - 
Since the transformer 12 is included in all 

the control potentiometer circuits for the SG 
tubes it is evident that the impulses produced by 
the transformer at about the center of each as 
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cycle will make all the SG control anodes more 
positive (by 40 volts). Only the SG tube which 
is in a conditioned state can be fired by the im 
pulse, and only during a marking pulse. Thus, 
as shown by curve I, three conditions of positive 
potential add up during the impulse from trans 
former 12 to exceed (by 10 volts) the firing 
potential of tube SG-I. If, as indicated by dotted 
line curve portions in curves A and L, the pulse 
I had been spacing, the potential across the 
control gap during the impulse would have been 
insufficient (60 volts) to start the tube SG-I. 
Thus any one of the SG tubes may be started 

during a marking pulse provided the tube is con 
ditioned by the distributor. The firing of the 
control gap automatically switches to the main 
gap, where the main anode is connected over 
resistance R8 to plus. The tube remains fired 
until the Stop pulse. These conditions are indi 
cated for tube SG-I by curve Min Fig. 4. . ." 
Inasmuch as the biasing potential from any 

particular distributor tube DG contributes to 
the building up of the potential on the control 
ariode of the associated SG tube, the further 
change toward positive of the biasing potential 
due to an impulse from transformer 52 at the 
end of the cycle will increase the control poten 
tià.1 on theº SG tube. T? again consider tube 
SG-1, with this tube already fired the impulse 
would have no effect. With the tube currentless 
during a spacing pulse I and with the impulse 
from transformer 52 of a voltage not in excess 
of that from transformer 172 (40 volts) the com 
bined potential applied across the control gap 
of tube SG-I at the end of the cycle would 
be insufficient to fire the tube. : . , ? ? - " " 

Considering the particular condition of a 
marking pulse arriving early, it will for the sake 
of example be assumed that pulse I is spacing, 
tube DG-I is fired and tube SG-I is conditioned 
but not fired (control gap potential 20 volts). 
Shortly before instant II the relay 20 operates 
to marking, bringing the control gap potential 
on SG-I closer to firing value (40 volts). At 
instant II"the impulse from transformer 152 is 
added to the control potential. Therefore, in 
order to prevent untimely firing of SG-I the volt 
age (20 volts) of this impulse must be appre 
ciably less than that from transformer 72 (40 
volts), so that the SG tube may be adjusted to 
discriminate between them. The firing poten 
tial of the SG tubes may be adjusted at poten 
tiometer 488; if necessary a potentiometer 88 
may be provided fór each SG tube, to make the 
firing potential independent of the load from the 
fired tubes." ‘. . . . . . . . . . . . . . . . . ...... ? "; " ?? ? 1 , ? 
The operations of relay f 20 also react to some 

extent through resistances R6 and R7 upon the 
biasing potential established by a fired DG tube 
for the succeeding DG tube. The change in bias 
ing potential due to this cause should be appre 
ciably less than the voltage of the impulse from 
transformer 152 to insure that the next DG tube 
will be fired by the impulse while relay 20 is 
in spacing, and also to prevent the conditioned 
tube from firing if relay 20 should go to mark 
ing. The biasing potential normally applied to 
tube DG-I while the tube pGstart is fired is of 
course independent of relay'20 (the drop in re 
sistance R2-Start will still be assumed to be 
about 20 volts). When the impulse from trans 
former 52 (20 volts) arrives the sum of the two potentials (40 volts) exceeds the firing potential 

volts) for the control gap; tube DG-I is fired 
and DG-II is conditioned. The biasing potential 
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applied to tube DG-II is, however, madé up of 
the drop in resistance R.2 (20 volts) with the 
plus or minus potential from relay 20 Superim 
posed thereon. In the case of a Spacing pulse 
the biasing potential would be reduced (to about 
15 volts, more positive than full minus) and in 
the case of a marking pulse it would be increased 
(to about 25 volts), the resultant potential in 
either case should be insufficient to fire tube 
DG-II. With the impulse (20 volts) added from 
transformer 52, either of the resultant poten 
tials (increased to 35 and 45 volts, respectively), 
should be sufficient to fire tube DG-II, 

... In the manner described above, an incoming 
signal may be stored on the storing gaStubeS SG, 
any one tube being fired during a corresponding 
marking pulse at the proper time, as controlled 
by the distributor tubes. DG, and the remaining 
tubes being left currentless. Thus, for the as 
sumed signal the tubes SG-I, II, III will be fired 
and tubes SG-IV, V will be extinguished. 
Each of the five transfer tubes TG has its con 

trol anode connected to the potentiometer R3, 
R4, R5, and its cathode is connected over con 
ductor 9 l and normally open marking contact 
of relay 99. The potential across the control 
gap, when relay 90 goes to marking position 
and connects negative to conductor 9, Will nor 
mally be too low for firing of the TG tube. How 
ever, when the associated SG tube is fired the 
consequent drop over resistance R3 will drive 
the control anode of tube TG enough to Ward 
positive to permit firing. Thus, When relay 9 
operates to marking, as tube DG-Stop is fired, 
any TG tube which is connected to a fired SG 
tube will have its control gap fired. 
The main anode of each TG tube is connected 

through conductor f00 and resistor R. to a po 
tential of --130 volts. Thus, the arc in the fired 
tubes will automatically Switch to the main gap, 
thereby establishing an operating current Over 
each conductor 00 aSSociated with a received 
marking pulse. 
The firing of the TG control gap tends to in 

mediately increase the drop over resistance R5; 
however, the charge on condenser C3 aSSures 
complete firing of the main gap by temporarily 
maintaining the potential across the control gap. 
When the main gap is fired the main gap poten 
tial reduces to the Sustaining value (about 32 
volts), due to the resistance included in the Cir 
cuit from conductor OO as Will be described 
hereinafter. Due to the charges on condensers 
C4 and C5 the potentials on the TG control an 
ode and on the SG main anode will temporarily 
be driven more toward negative thereby extin 
guishing these two gaps. Thus, the Storing tubes, 
which were fired, are extinguished at the begin 
ning of the Stop pulse. After the passing of the 
seventh cycle the tube DG-Stop is extinguished 
and relay 90 returns to spacing position, there 
by extinguishing the TG tubes and conductors 
OO will be restored to their normal potential. 
With the tube DG-Start fired and the OScil 

lator 30 cocked the entire receiving circuit is 
restored to normal ready for the next Start pulse, 
having passed a marking current over conduc 
tors 00-I, II, III to the associated circuit, and 
no current over conductors II 00-IV, V. 

It will be noted from the description given 
above that the tubes TG responding to a Spac 
ing pulse will apply full plus potential to the out 
put conductors and responding to a marking pulse 
will apply a reduced plus potential to the out 
put conductors during the Stop pulse. However, 
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12 
for the purpose of establishing the reverse cori 
dition in output conductors from the distributor 
circuit in Fig. 1, a Set of transfer vacuum tubes 
TW is provided, having a set of output conductors 
O. Each vacuum tube TV has its control grid 

Connected to an intermediate point of the poten 
tioneter R9, RO, R, connected from minus to 
plus, and normally the potential applied to the 
grid is high enough to cause a flow of plate cur 
rent from plus through the resistance R, 2 and 
the cathode-anode path of the tube to ground, 
thereby establishing a potential drop in resist 
ance R2. Thus, under normal conditions the 
output conductors of will be at a potential lower 
than the plus potential. . . 

Again, assuming that the storing tubes SG-I, 
II, III will be fired and that the tubes SG-IV, V 
will be extinguished at the time the Stop pulse 
arrives and operates relay 90 to marking, the 
Corresponding TG tubes will be fired and extin 
guished, respectively. Thus, considering the code 
unit I, the current flow in the resistance Rf will 
be increased thereby driving the grid potential of 
tube TV-I less positive. The tube becomes cur 
rentless, thereby eliminating the drop in resist 
ance R2 So that full plus potential will be ap 
plied to conductor O-I. In the case of the code 
unit IV the TG tube will not be fired so that the 
tube TW-TV will continue to carry plate current 
and to maintain the reduced plus potential on 
Output conductor. -IV. 
In this manner the TV tubes responding to a 

marking condition will apply high plus potential 
to the output conductors and those responding to 
spacing will apply a reduced plus potential to the 
output conductors during the Stop pulse. This 
mode of Operation is particlarly suitable for the 
circuit arrangement shown in Fig. 2, as will now 
be described. 
The decoding circuit shown in Fig. 2 is at least 

in part based upon the principles of the circuit 
shown in Fig. 1 of Patent 2,458,030 granted Janu 
ary 4, 1949, to W. T. Rea. Thus, the circuit of 
Fig. 2 includes five code unit or inverter circuits 
I, II, III, IV and V connected over pairs of con 
ductors A and B to two code discriminating cir 
cuits 220 and 230 responsive particularly to the 
codes for Fig and Letters, respectively. The sys 
tem, as shown, also includes a translating ar 
rangement connected to the conductors - A and 
terminating in the deflecting plates of a cathode 
ray tube 259 for Selective deflection of the bean 
in accordance With each incoming code and for 
display of the corresponding symbol. This circuit 
is also adapted for operation with the distributor 
circuit shown in Fig. 1. 

Each of the inverter circuits I to V thus in 
cludes a vacuum tube V and resistances R, R2, 
R3 and R5 connected to plus and minus potential 
and to a pair of conductors A and B, substantially 
as shown in Fig. 1 of the copending application 
hereinbefore identified. For the control of each 
inverter circuit, current control means, such as 
a storing gas tube SG is provided, which during 
the seventh cycle will respond to the condition 

responding transfer vacuum tube TV in Fig. 1 
over a conductor O. When the tube SG in Fig. 2 
is non-conducting the tube W will be conducting 
and the conductor A will have high potential and 

The control anode of tube SG is connected to 
a point of the potentiometer circuit formed by 
resistances 202, 203 and 204 connected between 
ground and plus, and thus has a positive potential 
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applied thereto (of 30-40 volts); under this con 
dition the condenser 200 is charged to the same 
potential. The cathode is connected over the con 
ductor ( 92 and over the normally closed spacing 
contact of relay 90 to minus. 
ASSuming the circuit as shown in Fig. 2, to be 

in the condition prevailing during the seventh 
cycle, when relay 90 is operated to marking 
thereby disconnecting minus from the cathodes 
of the SG tubes, these tubes will all be extin 
guished. Further assuming that the pulse I is 
marking and that consequently the transfer tube 
TV-I in Fig. 1 is non-conducting during the 
seventh cycle, then the potential on the condenser 
200-I and On the control anode of tube SG-I will 
be sufficient for firing of the tube when at the end 
of the seventh cycle relay 90 again applies minus 
to the Cathode. The condenser 200 will retain a 
sufficient charge during the travel time of relay 
90 to assume proper firing of the tube. As a 

result the main gap is fired over resistance R-I 
to plus, which cuts off tube V-I and causes the 
inversion of the potentials on the conductors A-II 
and B-I. The tube SG-I will remain fired until 
the next seventh cycle, thus storing the marking 
condition until the Stop pulse of the succeeding 
signal. 

Further assuming that the pulse II is spacing, 
the tube TV-II in Fig. 1 will be conducting during 
the seventh cycle, in which case the potential on 
condenser 200-II and the control anode of tube 
SG-II will be low and insufficient to fire the tube, 
when relay f 90 returns to spacing and completes 
the cathode circuit to minus. The conductors 
A-II and B-II thus retain their normal potentials 
Undisturbed. 

Similar functions take place in all the code unit 
circuits I to V depending upon the marking and 
spacing condition of the corresponding pulses of 
the code signal, so that the potentials on the con 
ductors A and B will be correspondingly disposed 
and Will retain such disposition of potentials dur 
ing the reception of the succeeding signal until 
the Stop signal thereof. 
The cathode ray tube 250 may be of conven 

tional type and includes the usual elements, such 
as cathodes 253 and elements 254, 255 and 256 
for projecting and focusing the beam, these ele 
ments being connected to suitable potentials on 
potentiometer 252 connected to the source of 
direct current 25. A pair of horizontal position 
ing or deflecting plates 26 and 262 and a pair of 
vertical positioning or deflecting plates 263 and 
264 are arranged for deflecting the beam horizon 
tally and vertically, respectively, in accordance 
with marginal potentials impressed upon these 
plates through resistances 28, 282,283, 284, 285 
and 286 by the code responsive circuit. The tube 
elements are enclosed in a sealed vessel 260, usul 
ally of glass, containing an inert gas at low pres 
sure. The enlarged end of the tube 260 is coated 
with a suitable material adapted to be activated 
by the beam for luminous display of the beam 
spot. The reading surface thus provided has a 
display screen 27 O incorporated therein contain 
ing the upper and lower case symbols represented 
by the code, these symbols being arranged in hor 
izontal and vertical lines, as shown more in de 
tail in Fig. 3. The object is to deflect the float 
ing beam in accordance with each incoming code 
signal to strike - a corresponding i symboli on the 
screen 270 and thereby make the symbol visible 
or optically effective for recording. The Screen 
may be placed in any convenient manner to either 
produce a shadow of a symbol on an illuminated 
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14 
background outlined by the beam or to produce 
an illuminated symbol on a dark background. 
The beam will be at rest on a selected symbol at 
least during the first six cycles of operation of 
the circuit in Fig.2 and the luminous material in 
the Screen 270 may have sufficient persistence of 
luminosity to permit the reading of successive 
symbols by the eye, even at the speed of normal 
teletypewriter operation. 

The field of symbols, shown in Fig. 3 includes 
a plurality of horizontal roWS, to 8 and vertical 
rows a to h. The Letters are disposed in the 
odd numbered rows and the Figs in the even 
numbered rows. Other arrangements of the two 
cases may however be provided. The deflecting 
plates 26, 262, 263 and 264 are indicated in this 
diagram in their relation to the rows. The ad 
justments in the circuit are such that the bean 
will be focused on the vacant space 5,d in re 
Sponse to an all spacing code, for which condi 
tion all the deflecting plates receive high po 
tential. The vacant space may, of course, be 
differently chosen, if desired. 
The plate 26 is connected through resistance 

281 to the conductor A- and thus will have high 
plus potential for a Spacing pulse Iand low plus 
potential for a narking ... pulse I. The change 
from high to low potential will cause the beam 
to be deflected four spaces to the right from any 
position it may happen to occupy. 
The plate 262 is connected through resistance 

282 to conductor A-V and through resistance 
283 to a point c on resistance R-II. Thus for 
a marking pulse III the point ic on resistance 
R. will be at an intermediate potential and for 
a spacing pulse III the point c will be at high 
plus potential. For a narking pulse W the re 
sistance 282 will receive low plus potential and 
for a spacing...plus W. resistance 282 will receive 
high plus potential. The combination of these 
potentials applied to resistances 282 and 283 will 
variously-affect the potential applied to the plate 
262. Thus with both resistance 282 and 283 
receiving high potential for spacing plus III, and 
Withere will be no effection the beam. With high 
potential on resistance 282 and low on resistance 
283, half of the difference will be applied to plate 
262, causing the beam to move two spaces to the 
left. With intermediate potential; on resistance 
283, and high potential on resistance 282, only 
half of the difference between these potentials 
will be applied to plate 262, causing the beam to 
move one Space to the left. With intermediate 
potential on resistance 283 and low potential on 
resistance 282 the beam will move three spaces 
to the left. This general principle of potential 
division may, of course, be extended to include 
control of plate 262 by one or more additional 
code units, either within the five-unit code or in 
a code. With six or more units. 
The plate 263 is connected over resistance 284 

to the conductor. A-II to receive high potential 
for a Spacing pulse II and low potential for a 
marking pulse II. The change from high to low 
potential will move the beam four spaces down. 
The plate 264 is connected through resistances 

285 and 286 to receive 'combination potentials 
from the conductor A-IV and from the point d 
on resistance 2d in the circuit 2.0. As will be 
explained hereinafter, the tube W-20 will be in 
Spacing condition, that is, non-conducting when 
the Letters condition is established and in mark 
ing or conducting, condition When the Figº con 
dition is established. The point d thus will beat 
high plus potential for Letters and at interme 
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which in Fig. 1 shows single contact elements 
transmitting impulses into separate circuits by 
direct contact with the beam. In the United 
States Patent 2,195,098, issued to Skellett on 
March 26, 1940, a similar but intensified action 
is secured by secondary ionization between double 
contact elements under impingement by the 
beam. Any well-known means may be used to 
establish a time margin in each circuit to insure 
positive control during the exposure time, and to 
eXclude control while the beam travels between 
positions during the stop pulse, 
A diagrammatic showing of such an arrange 

ment is given in Fig. 5. Only a portion of the 
field of contacts or electrodes is shown. The 
common electrode 2 provides a plurality of 
compartments 272 arranged in rows similar to 
those shown in Fig. 3. Within each compart 
ment an individual electrode 23 is mounted and 
is Connected through the Eube wall to an external 
circuit. Each compartment and its electrode is 
aligned with the direction of the beam so that 
when struck the space between thern will be ion 
ized and cause a Currant to foW between the 
COmmon COndictor 27 and the : individual Cen 
ductor: selected. 

For number checking or identification on a 
10-digit basis, the tube may have 10x10 targets 
Selectable by a 7-unit permutation code. With 
two such tubes in cooperation, 10,000 numbers 
could be checked or selected by two 7-unit codes. 
What is claimed is: 
1. A permutation code signal responsive sys 

ten comprising a plurality of code responsive 
circuit means, one for each unit of the code, and 
each having an output terminal, a cathode ray 
tube for translation of the incoming Signals and 
including a first and a Second plate for deflecting 
the beam horizontally and a third and fourth 
plate for deflecting the beam vertically, each of 
said plates being connected to a corresponding 
one of said output terminals, each of said receiv 
ing circuit means being adapted to establish at 
its output termina? two different potentials rela 
tive to the beam potential in response to the 
alternate conditions of its assigned code unit for 
effecting two different defections of the beam. 

2. A permutation code signal responsive SyS 
tem comprising a plurality of code responsive 
circuit means, One for each unit of the code, and 
each having an output terminal, a cathode ray 
tube for translation of the incoming signals and 
including a first and a second plate for deflecting 
the beam horizontally and a third and a fourth 
plate for deflecting the beam vertically, each of 
said plates being connected to a corresponding 
One of said output terminals, each of Said receiv 
ing circuit means being adapted to establish at 
its output terminal two different potentials rel 
ative to the beam potential in response to the 
alternate conditions of its assigned code unit for 
effecting two different deflections of the beam 
and one of said plates also being connected to 
another One of Said terriniinals for Superimposi 
tion of the voltages at the said two terminals for 
effecting still another different deflection of the 
bean. 

3. A decoding system comprising first voltage 
control means having an output terminal and 
being responsive to a first unit of the code to 
supply two different voltages to said terminal in 
response to the alternate characteristics of the 
unit, second voltage control means similar to 
said first voltage control means for similarly Sup 
plying voltages to its terminal, third voltage con 
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trol means similar to said first voltage control 
means for similarly supplying two different volt 
ages to its terminal at least one of which is dif 
ferent from the corresponding voltage of said first 
voltage control means, and a cathode ray tube 
having a first plate connected to said first volt 
age control means for deflecting the beam to 
tWo diferent positions in response to Said dif 
ferent voltages and a second plate connected to 
said second and third voltage control means for 
deflecting the beam to four different positions in 
response to the combined said different voltages. 

4. A translating System for a permutation code 
including 2 permutations of code units having 
two alternate characteristics comprising a trans 
lating device having floating selecting means and 
four positioning means arranged in quadrature 
about Said floating selecting means for selective 
positioning thereof in a field of 2” spaces for se 
lective action, said system further comprising 
control circuit means having in code responsive 
means each adapted to apply high and low posi 
tioning forces to one of said positioning means 
in accordance with the alternate characteristics 
of the assigned code unit, m of said responsive 
means being assigned to one opposed pair of said 
positioning means and n-m of said responsive 
means being assigned to the other opposed pair. 

5. A translating system for a permutation code 
including 27 permutations of code units having 
two alternate characteristics comprising a trans 
lating device having floating selecting means and 
four positioning means arranged in quadrature 
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about said floating selecting means for selective 
positioning thereof in a field of 2” spaces for se 
lective action, said system further comprising 
control circuit means having in code responsive 
means each adapted to apply high and low posi 
tioning forces to one of said positioning 
means in accordance with the alternate char 
acteristics of the assigned code unit, m of 
said responsive means being assigned to apply 
marginal forces to one opposed pair of said posi 
tioning means to position said selecting means se 
lectively in any one of 2" positions and n-m of 
said responsive means being assigned to apply 
marginal forces to the other opposed pair to 
position said selecting means selectively in any 
one of 27- positions. 

6. A translating system for a permutation code 
including 2 permutations of code units having 
two alternate characteristics comprising a trans 
lating device having floating selecting means and 
four positioning means arranged in quadrature 
about said floating selecting means for selective 
positioning thereof in a field of 2” spaces for se 
lective action, said system further comprising 
control circuit means having in code responsive 
means each adapted to apply high and low posi 
tioning forces to one of said positioning means in 
accordance with the alternate characteristics of 
the assigned code unit, said code responsive 
means being adapted to produce equal high 
potentials and equal low potentials for the ap 
plication of Said high and low positioning forces, 
and said control circuit means further includ 
ing potential dividing means connected to re 
ceive high and low potentials from said code re 
Sponsive means for proportioning of some of said 
high and low forces to effect 27 combinations of 
forces. 

7. A translating system for a permutation code 
including 2" permutations of code units having 
two alternate characteristics comprising a trans 
lating device having floating selecting means and 
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four positioning means arranged in quadrature 
about Said floating selecting means for selective 
positioning thereof in a field of 2” Spaces for Se 
lective action, Said system further congrising 
control circuit means having n code responsive 
means each adapted to apply high and low posi 
tioning forces to one of said positioning means in 
accordance with the alternate characteristics of 
the assigned code unit, said responsive means 
being adapted to produce equal high potentials 
and equal low potentials for the application of 
Said high and low positioning forces and Said 
control circuit means further including poten 
tial dividing means connected to receive said 
equal high and low potentials for proportioning 
of Some of said high and low forces to effect 
2" combinations of forces applied to one opposed 
pair of Said positioning means and to effect 
2" combinations of forces applied to the other 
opposed pair for the positioning of Said select 
ing means in any one of Said 2 spaces. 

8. A translating system for a permutation code 
including 2 permutations of code units having 
two alternate characteristics comprising a cath 
Ode ray tube having two pairs of juxtaposed plates 
for positioning of the beam in a field of 271 
spaces for Selective action, control circuit means 
for Said tube including in code responsive neans 
each adapted to apply high and low positioning 
potentials to one of said plates in accordance with 
the alternate characteristics of the aSSigned code 
unit for positioning of the bearen in 2” Spaces of 
Said field, a code discriminating circuit having a 
receiving branch connected to each of Said Code 
responsive means for combining Said high and 
low potentials into a single discriminating poten 
tial varying to represent the different incoming 
code combinations and Selective means connected 
to receive Said Single potential and respOn,Sive to 
a predetermined value of Said single potential 
representing a predetermined code combination 
to alternately apply high and low positioning 
potentials to one of said plates to cause the beam 
to be Subsequently positioned by Said code re 
sponsive means alternately in one and the other 
of the 2 spaces. 

9. A translating System for a permutation code 
including 27 permutations of code units having 
two alternate characteristics comprising a cath 
ode ray tube having two pairs of juxtaposed plates 
for positioning of the beam in a field of 2-1 
Spaces for selective action, control circuit means 
for said tube including in code responsive ineans 
each adapted to produce high and low potentials 
in accordance With the alternate characteristics 
of the corresponding code unit and potential 
dividing means connected between at least two 
of said code responsive means to produce inter 
mediate potentials in accordance with the al 
ternate characteristics of the corresponding code 
units, two code discriminating circuits each hav 
ing a receiving branch connected to receive high 
and low potentials from each of Said code respon 
sive means in accordance with the code require 
ments for the assigned Symbol, Said receiving 
branches in each being interconnected to con 
bine said potentials into a single discriminating 
potential varying as the different code combina 
tions are received, each of said discriminating cir 
cuits further having selective means connected 
to be selectively responsive to a predetermined 
value of said varying potential representing the 
assigned symbol for selective action, storing 
means for producing high and low potentials and 
connected to be responsive to the Selective actions 
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of said two selective means, alternately, to alter 
nately produce said high and low potentials, and 
potential dividing means connected between Said 
Storing means and at least One of Said Code re 
sponsive means to produce intermediate poten 
tials in accordance with the alternate character 
istics of the corresponding code unit and the al 
ternate code combinations of the said two aS 
signed Symbols, said two pairs of plates being 
connected to receive said high, intermediate and 
low potentials for positioning of said beam in 
any space in said field. 

10. A translating System in accordance with 
claim 9 in which said tube has 27th electrodes 
distributed in said 2 spaces each adapted to 
produce a current flow in an associated circuit 
When selectively engaged by the beam. 

11. In a decoding System for a permutation 
code having 72 code units, in pairs of receiving 
circuits having high and low potentials of the 
same polarity and responsive to the code units 
to interchange said high and low potentials with 
in each pair, a cathode ray tube having a pair 
of horizontal and a pair of vertical beam position 
ing means, and a plurality of potential dividers 
connected to said receiving circuits to apply one 
or the other of said potentials to said positioning 
imeans and to apply varying potentials inter 
mediate said high and low potentials to said posi 
tioning means for positioning of the beam into 
27 distinctly different positions in response to the 
different code permutations. 

12. A translating System for permutation code 
Signals comprising a cathode ray tube having a 
pair of Opposed plates for positioning of the beam 
in a field of Spaces for selective action, code re 
Sponsive means for each code unit for establish 
ing simultaneous high and low potentials in ac 
cordance With the alternate characteristics of the 
assigned code unit, a decoding circuit having a 
receiving branch connected to each of Said code 
responsive means for combining said high and 
low potentials into a single discriminatory poten 
tial representing the different incoming code 
Combinations, and selective means connected to 
receive said single potential and responsive to a 
predetermined value thereof to alternately apply 
high and low potentials to one of said plates for 
correspondingly varying the position of the 
bean. 

13. In a translating System for permutation 
codes, a selector mechanism comprising a plu 
rality of Selector devices equal in number to the 
Selecting elements of the code and each condi 
tionable in accordance with either of two select 
ing conditions of Said elements, a cathode ray 
tube having pairs of deflecting electrodes dis 
posed in quadrature, connections from said selec 
tor devices to said deflecting plates for impress 
ing on Said plates combinations of electrical po 
tentials to cause the deflection of the cathode 
beam to any One of a plurality of positions equal 
to the selecting capabilities of the code, and 
decoding means connected to said selector devices 
and effective in response to a particular code com 
bination for Superimposing upon one of said pairs 
of plates an electrical potential which, in com 
bination. With said other electrical potentials, 
causes the deflection of said beam to any one of a 
like plurality of other positions. 

14. In a translating system for permutation 
codes, a Selector mechanism comprising a plu 
rality of Selector devices equal in number to the 
Selecting elements of the code and each condi 
tionable in accordance with either of two select 
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ing conditions of said elements, a cathode ray 
tube having pairs of deflecting electrodes dis 
posed in quadrature, connections from said Selec 
tor devices to said deflecting plates for impressing 
on said plates combinations of electrical poten 
tials to cause the deflection of the cathode beam 
to any one of a plurality of positions equal to 
the selecting capabilities of the code, and deCOd 
ing means connected to said selector devices and 
effective in response to a particular code c0m 
bination for superimposing upon one of said pairs 
of plates an electrical potential which, in com 
bination with said other electrical potentials, 
causes the deflection of said beam a fixed distance 
from any one of said positions to a corresponding 
one of a like plurality of other positions. 

15. In a translating system for permutation 
codes, a selector mechanism comprising a plu 
rality of selector devices equal in number to the 
selecting elements of the code and each condi 
tionable in accordance with either of two select 
ing conditions of said elements, a cathode ray 
tube having pairs of deflecting electrodes dis 
posed in quadrature, connections from Said Selec 
tor devices to said deflecting plates for impreSSing 
on said plates combinations of electrical poten 
tials to cause the deflection of the cathode beam 
to any one of a plurality of positions equal to the 
selecting capabilities of the code, means for 
superimposing upon one of Said pairs of plates 
either of two electrical potentials Which, in com 
bination with said other electrical potentials, 
causes the deflection of said beam to any one of 
said positions or to any one of a like plurality of 
other positions, and decoding means individually 
responsive to two particular code signals for 
causing said two , electrical potentials to be pro 
duced. 
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16. In a translating System for permutation 

codes, a selector mechanism comprising a plu 
raity of selectoi devices equal in number to the 
selecting elements of the code and each condi 
tionable in accordance with either of two Select 
ing conditions of Said elements, a Cathode ray 
tube having pairs of defecting electrodes dis 
posed in quadrature, connections from said Selec 
tor devices to said deflecting plates for impressing 
On Said plates combinations of electrical poten 
tials to cause the defection of the cathode bean 
to any one of a plurality of positions in any one 
of a pitality of rows, decoding means connected 
to said selector devices and effective in response 
to a particular code combination for Superimpos 
ing upon one of said pairs of plates an electrical 
potential which, in combination with said other 
electrical potentials, causes the deflection of said 
bean to any one of a plurality of positions in any 
one of a plurality of other roWs alternating With 
Said first-mentioned roWS. 
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