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MORSE CODE PRNTING SYSTEM 
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Spencer, Teaneck, N.J., and Eugene'R. Shenk, 
Brooklyn, N. Y., assignors to Radio Corpora 
tion of America, a corporation of Delaware 

Application November 15, 1946, Serial No. 709,992 
(C. 18-26) 21 Claims. 

This invention relates to electronic circuits for 
automatically transposing or converting signals 
or messages from one code into another, and 
particularly to such circuits for automatically 
transposing continental Morse telegraphic code 
signals into equal length printer code signals. 
The continental Morse code emrloys dots and 

da Shes for the Various code combinations º com 
prising the letters of the alphabet, and symbols. 
Each dot is equivalent to a single baud or ele 
mental time interval while the dash is equivalent 
to a 3 bald time interval. The term baud is 
used herein to refer to a unit of time and is in 
fact half of a dot cycle, the duration of the baud 
being determined by the keying Speed. The dots 
and dashes are separated by spaces whose duira 
tion determines whether or not the preceding 
and Sticceeding character elements constitute 
part of a single letter, separate letters or separate 
words. A space of 3 balds duration represents 
an inter-character or inter-letter space, while 
a Space of 5 or more bauds represents a Word 
Space. The characters within a single letter are 
Separated by an intra-letter or inter-element 
Space of 1 baud duration. The letters and sym 
bols of the Morse code are renerally made up 
of unequal length code combinations of dots 
and/or dashes. The printer rode on the other 
hand ein Oloys ecual length code nomhinations for 
every letter of the alphabet and for every symbol. 
The code combinations of a printer core are com 
posed of a plurality of ertual length units or ele 
ments. The most common printer code employs 
5 units for every code combination, while other 
printer codes employ 6 units, or seven units or 
more for each code combination. 

Heretofore. in retransmitting intelligenre in 
printer code from received continental Morse 
code signals, it has been the general practice to 
copy the received signal aurally or record the 
received signals on an inked tape, then transrrihe 
the Signals on a typewriter, and thereafter 
manually perforate a tape by means of a keyboard 
tape perforator, or operate a Teletype printer 
machine. Silch an arrangement requires one 
or more operators, thus increasing the cost of 
operation, and in addition, is likely to introduce 
errors due to the human equation. 

It is known that to translate Morse code signals 
into printer code signals by purely merhanical 
apparatus, requires apparat Is that is both com 
plicated and costly. Further, such known 
mechanical signal code converting arrangement 
requires a reperforated Morse tape for its con 
trolling means, h- 
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An object of the present invention is to pro 

vide an improved method of and means for 
automatically producing perforated telegraphic 
printer code tare directly from continental Morse 
code telegraphic signals. 
Another object of the invention is to produce 

perforated telegraphic printer code tape from 
Morse Code signals by mechanical and electronic 
means without the use of a human operator for 
reading the signals and perforating the tape. 
Another obiect of the invention is to perform 

a code translation from Morse code to printer 
code by the use of electro-mechanical relays 
and Simple electronic circuits, thereby avoiding 
intricate mechanical assemblages and errors due 
to the human equation. 

Briefly Stated, the present invention comprises 
apparatus which receives continental Morse code 
telegraphic signals, rectifies the same, actuates 
various electronic trigger circuits from these 
rectified signals and, by a gating operation, sorts 
the Morse signals into dots, dashes, intra-letter 
Spaces. inter-letter Spaces and inter-word spaces. 
An advantage of the present invention is that 

there is no requirement that the incoming signal 
by Synchronous, or in any way controlled from 
the regeiving end. The translator apparatus of 
the invention accepts, without error, received 
Signals varying in speed or weight, either one or 
a combination of both, to a total of +20% from 
a predetermined mean or average speed or Weight. 
A more detailed description of the invention 

follows in coniunction with a drawing, wherein: 
Fig. 1 illustrates the electronic translator cir 

cuit of the invention; 
FigS. 2a, 2b and 2c, taken together, illustrate 

the relay counting chain for use with the circuit 
of Fig. 1; 
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Fig. 3 is a series of curves which represent 
voltage and current variations at different points 
in the System of Fig. 1, given for the purpose 
of eXplanation; and 

Fig. 4 is a Series of curves given in explanation 
of the operation of the shift mechanism of the 
invention. 

Referring to Fig. 1, there are shown various 
trigger circuits for sorting the dots, dashes, and 
Spaces of the incoming Morse code signals and 
other trigger circuits for performing the printing 
function, the clearing function and the case shift 
function. 
The incoming or received continental Morse 

code signal, which may be tone, is represented 
in line of Fig. 3. This signal is represented 
by dots and dashes separated by Spaces, The 
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dots cover the intervais between innes A and B, 
and between 3 andi , While the dashes cover 
the intervals between C and 5 and EK and N. 
he dot is shown as having a duration of one 

baud while the dash is shown as having a duration 
of three batids. The Spaces agearing in the 
intervals. S-C and F-G are each of one baud 
duration and are inter-senseat spaces. The 
Space CO vering te interja H-EK iS ühree audS: 
in length and represents an inter-character 
Space, While the Space covering the tine interval 
N-S extends over a duration of five bauds and 
represents a word Space. s 
The tone Siginal of lite is rectified by Suit 

able apparatuS (inct SiOWin) to produce direct cur 
rert pullSES Of Ya’k at di Space, a S. ShoWn in line 
2 of Fig. 3. The mark of line 2 is of negative 
polarity while the Space Of OOSitive polarity. 
Thus the direct current, pulses of line 2 are ap 
plied to the incoming line INC which connects 
With the grid of the airplifier and inverter vac 
uum tube : . - The output of tube , appearing 
at its anode, comprises pulses of the same wave 
forni as the input but of reversed polarity. This 
Output is applied to the grid of the amplifier-in 
verter va?culun tube and is shown in line 3 of 
Fig. 3. The output of tube E is also applied to 
leads 2 and 3 through differentiator circuits 
R15, Cf5 and RiS, C13, respectively, and also to 
lead a through differentiator circuit Ril, Ci. 
The Same output Signal from ainplifier inverter 
tube it is also applied to leads and 22. The 
output of apifier-inverter tube which has 
the Same polarity and wave shape as the pulses 
ShOWI) in line 2 of Fig. 3 is applied to lead 5 
through differentiator circuit R, 3, C 8. 

In order to sort the dots and dashes, there is 
provided a self-restoring marking trigger circuit 

composed of Vaasuum tubes W and WA whose 
grids and anodes are interconnected regenera 
tively. This trigger circuit has one degree of elec 
trical Stability; namely, a stable state in which 
tube W is normally conducting and tube V non 
Conducting, and an active state in Which tube W 
is non-conducting and tube 7 conducting. The 
time, duration in which the trigger circuit 
remains in its active state is determined to a 
large extent by the tirne constants of the con 
den Ser. C and variable resistor F, in Series with a 
Second resistor connected between ground and 
the grid of tube W. The anode of tube W is con 
nected to the grid of tube W through a con 
denser-shunt-resistor combination CE, R2. The 
grid of tube W is connected through a resistor 
R. to the negative terminal of a source of unidi 
rectional potential, -110 volts. In circuit, with 
the cathode of tube W is a diode D. The time 
constants of the trigger circuit have such val 
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lues that it will remain in the active state when 
triggered or fired for a time duration of one and 
One-half bauds. In order to fire or activate the 
trigger circuit, , there is required upon lead 
5 a negative impulse which is applied to the cath 
ode of tube W. It will be evident that the appli 
cation of a negative impulse to the cathode of 
tube W is equivalent to the application of a posi 
tive impulse to the grid of tube 7. 

In circuit with the anode of tube W is a tri 
Ode. Vacuum tube 5 whose grid is connected to 
the anode of WA and whose cathode is connected 
to ground through a diode D shunted by a con 
denser. Tube 55 is normally conducting; that is, 
it passes current during the time the trigger cir 
cuit is in its stable state, 

In circuit with the anode of tube V is a vac s 

4 
un tube triode 5 whose grid is connected to the 
anode of W and Whose cathode is connected to 
ground through a dio de D2 shunted by a con 
deiSer. Tube 5 i is normally non-conducting 
during the stable state of the trigger ). 
The current passing conditions of tubes 5 and 

5: reverse themselves when the trigger circuit 
3 is activated. Stated in otheir words, when 

tube V becomes conducting, a negative pulse 
from the anode of this tube will be applied to the 
grid of tube 5 and render tube 5 non-conduc 
tive. Similarly, when tube W becomes non-con 
ducting, a positive pulse from the anode of this 
tube will be applied to the grid of tube 5 and 
render tube 5 conducting. 
In circuit with the cathode of tube 5 and also 

in circuit. With lead 2 is a Self-restoring dict, trig 
ger comprising vacuun tubes V2 and W3. Tube 
W2 is normally conducting and tube V3 normally 
non-conducting during the stable state of the trig 
ger 18 and the current passing conditions of 
tubes W.2 and W3 are reversed during the active 
period of the trigger. The time duration of the 
active period of dot trigger ) is determined in 
a large measure by the time constants of con 
dencer C2 and resistor R. This active period is 
just Sufficient to actuate a dot relay 3 in cir 
cuit with a dot dual triode vacuum tube 83', the 
latter having its grid connected to the anode of 
the W2. 
In circuit with the cathode of tube 5i is a self 

restoring dash trigger 2, comprising tubes W4 
and Wii. Tube W5 is normally conducting and 
tube W normally non-conducting in the stable 
State of this trigger and the current passing con 
ditions of these two tubes are reversed in the 
active state. The operation of this dash trigger 
iš Similar to the operation of the dot trigger, I, 
and the active time of the dash trigger 92 is just 
Sufficient to operate the dash relay 04 in circuit 
with dash vacuum tube, triodel 84 whose grid is 
connected to the anode of tube W5. 
The manner in which the marking trigger cir 

cuit operates to cause either the dot trigger 
or the dash trigger $2 to operate Will now 

be given. With particular reference to the curves 
Of Fig. 3: The impulses appearing on lead 5 in 
circuit, with the cathode of tube Wii of trigger 
circuit 90 are shown inline 5 of Fig. 3. These im 
pulses are of relative positive and negative po 
larity and result from the differentiation of the 
Square Wave pulses in the output of tube , shown 
in line 2. Since it requires a negative impulse 
to activate or trip trigger circuit 88, it will beseen 
from an inspection of line 5 (Fig. 3) that such 
a negative impulse appears at the start of a mark 
at time. A. This negative impulse will activate 
trigger which will change from its stable to its 
active condition, and remain in the active condi 
tion for a period of one and one-half bauds. Any 
positive impulse appearing on lead 5. Will be ab 
SOrbed by the diode D and has no effect on the 
trigger circuit fit. The anode voltage wave forms 
of tubes V and V of trigger circuit are shown 

... in lines 6 and 7 of Fig. 3. Thus, referring to line 
6 of Fig. 3, it will be seen that the trigger circuit 
0 is activated at time A and remains activated 

for One and one-half bauds until a time between 
Band. C, at which time the trigger circuit, Will be 
restored to normal. At times C, G and K, corre 
Sponding to a position at which negative impulses 
appear in, lead 5, line 5 of Fig. 3, the trigger 
circuit foe will again be activated. 

During the time trigger circuit (00. is in the 
active state, tube 50 will be non-conducting. If, 
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during this time, a negative impulse appears on 
lead 2, this negative impulse will be sufficient to 
activate the dot trigger . The negative im 
pulses in lead 2 appear at the end of the mark 
signals, and are shown in line 4, Fig. 3. The posi 
tive impulses in lead 2 have no effect on the cir 
cuit due to their absorption by diode D in the 
cathode circuit of tube 5t. Thus, a positive in 
pulse appearing on lead 2 will cause tube D 
to conduct and dissipate the pulse. It will thus 
be seen that the dot trigger is fired Solely when 
the end of mark occurs during the active period 
of marking trigger to C. he anode voltage of 
tube W2 of dot trigger to and the corresponding 
current variations through dot relay 93 are 
shown in lines 8 and 9, respectively, Fig. 3. The 
dot trigger of cannot be fired or activated when 
tube 50 is conducting, due to the unfavorable divi 
sion of input tripping pulse voltage between diode 
D and resistor R5. 
The negative impulses necessary to operate the 

dash trigger 2 and hence the dash relay 4 
appear in lead 3 and are shown in line 4 of Fig. 3. 
However, these negative impulses in lead 3 can 
not activate the dash trigger 82 during the time 
tube 5 is conducting, and Since tube 5 is con 
ducting for the entire active time of trigger 8), 
it will be seen that the dash trigger C2 can op 
erate only after the restoration of the trigger 
00 to normal. Since trigger circuit 99 has an 
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active period of one and one-half bauds, which 
is a time interval longer than a dot, it will be clear 
that the dash trigger 02 can only operate when 
an incoming da Sh Signal element is received. 
Thus, referring to line 4, the first negative in 
pulse which operates the dash trigger 2 occurs 
at the end of the first dash at time F, at which 
time trigger circuit G is in its stable state. The 
next negative impulse for operating the dash trig 
ger i 92 occurs at the end of the Second da Sh elle 
ment at time N, at which time trigger 00 is again 
in its stable State. The anode voltage curve for 
the dash trigger 2 and the corresponding cur 
rent variations through the dash relay 4, are 
shown in lines and , respectively. To sum 
marize, the dot trigger 10 and the dot relay 3 
are operated at the end of every dot, while the 
dash trigger 2 and the dash relay 4 are oper 
ated at the end of every dash element. Actually, 
the dot trigger 0 will operate at the end of the 
dot regardless of whether this dot is leSS than a 
baud or greater than a baud, provided it is leSS 
than one-half bauds; while the dash trigger (2 
Will operate when the mark element or dash is 
longer than one and one-half bauds. 
The trigger circuit 05 is known as the spacing 

trigger circuit and is of the Self-restoring type 
similar in Operation to the trigger circuit (0. It 
comprises two vacuum tubes W6 and WT, tube W6 
being normally conducting and tube Wii. normally 
non-conducting in the stable state, and Vice versa. 
in the active state. The active period for the trig 
ger circuit 95 is one and one-half bauds. This 
trigger circuit is fired from negative impulses ap 
pearing in lead 4, shown in line 4 of Fig. 3. These 
negative impulses fol' firing or activating trigger 
circuit 5 appear at the end of every mark. The 
anode voltage wave form of tube W6 of the Spac 
ing trigger circuit 5 is shown in line 2 of Fig. 3. 
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The voltage wave form for the anode of tube V7 to 
is not shown in Fig. 3 but is the inverse of that 
shown in line 2. It will be noted from an inspec 
tion of line 2 (Fig. 3) that the trigger circuit 
05:is activated at times B, F, H and N. When 

6 
to the grid of a normally non-conducting tube 
52 and causes tube 52 to conduct for the duration 
of the active period of the trigger circuit. When 
tube 52 conducts, there will be applied a positive 
pulse from the cathode of tube 52 via lead 20 to 
the anode of diode D5 in circuit with the print 
trigger circuit O. It should be noted at this time 
that the cathode of the amplifier-inverter tube 

is also connected directly to lead 20 and hence 
to the anode of diode D5. During marking peri 
ods, the pulses applied from the cathode of am 
plifier-inverter i i to lead 20 are of positive po 
larity. Thus it will be seen that during mark 
ing intervals and also during the time when the 
spacing trigger circuit 05 is activated there is 
always a positive pulse on lead 2 to cause diode 
D5 to conduct. When diode D5 conducts, it pre 
vents the activation of the printing trigger GT 
from impulses on lead 8, as will appear herein 
after. 
To properly sort out the spaces of the incoming 

Morse code signals, there is provided another Self 
restoring trigger circuit to which is similar in 
operation and arrangement to the spacing trigger 
circuit 05 and the marking trigger circuit 00 
except for the fact that the active period of the 
trigger circuit 06 is two and one-half bauds. 
This trigger circuit comprises Vacuum tubes W8 
and W9, the former being normally conductive and 
the latter normally non-conductive in the stable 
state, and vice versa, in the active state. In cir 
cuit with the cathode of tube W9 there is provided 
a diode D4 and also a vacuum tube 60 whose 
cathode is connected through lead 6 and differ 
entiator circuit R9, C9 to the anode of tube W6 
of the spacing trigger circuit 05. The grid of 
tube 60 is connected to lead which extends to 
the anode of the amplifier-inverter tube (). The 
signal Which appears on lead and the grid of 
tube 60 is shown in line 3 of Fig. 3. Tube 60 is 
conducting on the marking signals and non-con 
ducting on the spacing signals. Thus, tube 60 is 
conducting between A and B, between C and F, 
between G and H, and between K and N. During 
the time tube 60 is conducting, there is a positive 
potential on the anode of diode D4 which causes 
this diode to conduct and hence prevent the ac 
tivation of trigger circuit f6 through lead 6. 
It will thus be seen that the only time trigger 
circuit fo5 can operate is during the spacing 
intervals. When tube 60 is non-conducting. Trig 
ger circuit 06 is activated from its stable to its 
active state Solely upon the restoration of spacing 
trigger 05 to its stable state. Since lead 6 is 
connected to the anode of tube W6 of trigger 
circuit 05, it will be seen that when the spacing 
trigger circuit (05 restores itself to normal after 
One and one-half bauds in the active state, there 
Will be a negative pulse on the anode of tube W6 
which, when differentiated by R9, C9, will cause 
a negative impulse to appear on lead 6 to fire or 
activate trigger circuit 06. The impulses re 
sulting from the differentiation of the negative 
pulse on the anode of tube W6 of trigger circuit 

5 are shown in line 3 of Fig. 3. 
The function of the spacing trigger circuit 105 

is solely to delay the operation of the two and 
one-half baud trigger circuit O6. Since the trig 
ger circuit?), can operate only at the restoration 
of the trigger circuit 5 and in the absence of a 
mark, it will be seen that the trigger circuit, O6 
operates One and one-half bauds after the end of 
a mark, or one and one-half bauds after the 

trigger circuit 95 fires, it applies a positive pulse 75 beginning of a space, because the trigger circuit 
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05 commences its active period at the end of a 
mark or at the beginning of a Space. 
The anode voltage wave forms for the tubes 

W8 and W9 of the trigger circuit 96 are shown 
in lines 4 and 5 of Fig. 3. It will be seen that 
the first negative impulse on lead 6 (line 3, 
Fig. 3) capable of operating trigger circuit O6 
occurs at a time between I and J, inasmuch as this 
time is during a spacing interval and at the end 
of the active period of the trigger circuit 05. 
(Note line 2, Fig. 3.) The next time trigger 
circuit 86 is fired is at a time between O and P, 
as will be seen from an inspection of line 4, Fig. 3. 
The anodes W3 and W of the trigger circuit 06 

are connected through differentiator circuits R.20, 
C28 and R2, C2 to leads 18 and 9 respectively. 
The negative impulses appearing on lead 9 re 
sulting from the differentiation of the output 
pulses from tube V9 on the activation of trigger 
circuit 95 are utilized to activate the self-restor 
ing print trigger circuit 37 at these times. The 
negative impulses appearing on lead 8 resulting 
from the differentiation of the output pulses 
from tube W8 on the restoration of trigger circuit 
is 6 are utilized to activate the trigger circuit (0. 
whenever a marking signal has not occurred dur 
ing the active time of trigger circuit 86. The 
print trigger 97 is similar in operation to the 
self-restoring trigger circuits 3 and 32. Print 
trigger i07, however, comprises three vacuum 
tubes, 63, 6 and 62. Tube 62 is normally con 
ducting and tubes 63 and 8 normally non-con 
ducting in the stable state and vice versa in the 
active state. In the cathode circuit of vacuum 
tube 63 is a diode D3. In circuit With the cathode 
of tube 62 is the diode 5, which, when conduct 
ing, prevents the print trigger circuit 07 from 
becoming activated by negative impulses on lead 
8. The impulses which appear in leads 3 and 
9 are shown in lines 3 and 7 of Fig. 3. The 

current variations through diode 5 are shown 
in line 8 of Fig. 3. he anode Voltage Wave-form 
of tube 62 of the print trigger () is shown in line 
9 of Fig. 3. At the risk of repetition, it should 
be observed that the print trigger circuit 07 
cannot operate with a negative impulse on lead 8 
resulting from the restoration of trigger circuit 
tes to its stable state if a mark has occurred 
during the active period of trigger circuit 06. 
This results from the locking action of tubes 
and 32 in causing D5 to conduct and preventing 
the print trigger circuit : 3 frem operating. Dur 
ing the mark, tube is conducting, and applies a 
positive potential through lead 28 to cause diode 
I)5- to conduct. An inspection of curves 6, 7, 

and 9 of Fig. 3 will show that the print trigger 
circuit it becomes active Solely during the time 
there is no current through the diode D5, and this 
activation of the printing trigger occurs under 
this condition upon the application of a nega 
tive impulse on leads 8 or 9. 

In circuit with the output of the print, trigger 
07, there is provided a pair of normally cut-off 

printing pentode tubes 54 and 55. The anodes 
of these two pentOde tubes are connected through 
a permutation of Selecting switches S to any of 
a plurality of Solenoids 56. In practice, there 
are thirty-two such solenoids 56, one for each 
character key on the printer perforator and ap 
proximately fifty selecting switches S under the 
control of counting relays. There is a permuta 
tion of selecting switches for each Continental 
Morse character to be selected. 
When the print trigger 07 becomes activated, 

the tube 62 will become non-conducting and 
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8 
will pass a positive pulse through its anode to 
the grids of pentodes 54 and 55, thus causing 
these two tubes to pass current for the duration 
of the active period of the print trigger circuit 
807, and hence cause the actuation of the proper 
printing solenoid 56. The active time of print 
trigger 07 is just sufficient to operate Solenoid 56. 
In circuit with the cathodes of the pentodes 

54 and 55 is a self-restoring clear trigger circuit 
i09 comprising vacuum tubes V12 and V3. Clear 
trigger circuit 09 operates in the same manner 
as trigger circuits of and 02. When conduction 
ceases in tubes 54, and 55, the cathodes of these 
two tubes assume a negative potential, -120 
VoltS, and apply a negative pulse through, lead 
23 to the grid of tube W3, firing the trigger cir 
cuit C9. In the stable state of trigger circuit 

9, tube W3 is normally conducting and tube 
WI2 normally non-conducting and the current 
passing conditions of these two tubes are reversed 
in the active state. In circuit with the anode of 
tube W3 is the grid of a triode vacuum tube 98 
Wh OSe anode is connected to the winding of clear 
relay. 7. Tube 98 is normally non-conducting 
and is caused to conduct when trigger circuit. O9 
is activated. The function of the clear relay 
is to re-Set all of the relays of the counting chain 
to be described later. The clear trigger circuit 
ft).9 is activated when the tubes. 54 and 55 are 
cut-off due to the restoration of the print trigger 
circuit 0. 
The current variations through the printing 

Solenoid 56 are represented by the wave form of 
line 20 of Fig. 3. The anode voltage of tube Wis 
On clear trigger circuit.09 and the current varia 
tions in the winding of clear relay are shown 
in line 2 of Fig. 3. It will be noted that the 
clear trigger circuit and the clear relay operate 
only at the termination of the operation of the 
printing. Solenoid and that this clear trigger cir 
cuit and clear relay are restored to their normal 
conditions prior to the application of another 
printing pulse. 
ln Summarizing the sorting or gating operation 

of the System of the invention, it will be noted 
that the dot trigger 01 is operated when there 
occurs a mark element of one baud duration (or 
less than one and one-half bauds) and that the 
dash trigger circuit O2 is operated when there 
occurs a mark of three bauds duration (or more 
than one and one-half bauds). Similarly, the 
trigger circuit 05. is operated but nothing else 
when there occurs a Space element of one baud 
duration (or leSS than one and one-half bauds). 
If there occurs a space of three bauds duration 
(or more than one and one-half bauds), then the 
restoration of the trigger circuit 105 will operate 
trigger circuit (06, whose operation in turn will 
activate trigger circuit foil and cause a single 
printing operation over a selected solenoid 56. 
Since 3'igger circuit 838 carnot opera, te until 
the restoration of trigger circuit 05, and trig 
ger circuit OS is activated for one and one 
half bauds duration, then it will be obvious 
that trigger circuit 106 does not start until one 
and One-half bauds of space elapse. Inasmuch 
a.S the active time of trigger circuit, 436. is 
two, and one-half bauds duration. It will be 
evident that it does not restore itself until 
One and One-half plus two and one-half (or four) 
auds after the Start of a space. When trigger 

circuit fo6 restores itself, it will operate print 
trigger circuit OT via lead 8, provided no mark 
ing Signal has intervened to lock the print trigger 
circuit 07' in its stable position, 
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Actually, the print trigger circuit 07 is op 
erated immediately after one and one-half bauds 
of space, when trigger circuit 06 is activated, and 
this occurs via the impulse on lead 9. The print 
trigger circuit to again operates after four bauds 
of space, under the conditions set forth above. 
The system thus functions promptly to identify 
inter-character and Word spaces at a predeter 
mined time before the spaces are completed, 
hence enabling the re-setting of the print sole 
noids and relay chains in ample time for the ac 
ceptance of a new Morse code combination. 

Similarly, the dot trigger circuit functions im 
mediately after the receipt of a dot, even though 
this dot may have a Weight more or less than one 
baud, provided the weight is less than one and 
One-half bauds. Also, the dash trigger circuit 
functions immediately after the end of a mark, 
so long as this mark exceeds one and one-half 
bauds no matter what the duration of this mark 
may be. It will thus be evident that the System 
provides a high degree of tolerance in weight 
(percentage mark-to-space) and speed of Signal 
elements constituting each code combination, 
An advance relay 99 is provided which operates 

via lead 22 and triode 57, and repeats the marking 
signal. The winding of advance relay 99 is in 
circuit with triode 5 whose grid is connected to 
ground through resistor R30 and to the anode 
of diode D7. During marking, which causes the 
application of a positive pulse to lead 22, the 
diode D7 will be non-conductive, at which time 
the grid of tube 57 Will be at ground potential 
through resistor R30, causing tube 57 to conduct 
and energize the winding of advance relay 99. In 
the absence of a marking signal on lead 22, diode 
DT will be conducting because the anode of this 
diode will be positive relative to its cathode, as a 
result of which the IR drop through resistor R3 
is of Sufficient magnitude to bias the tube 5 to 
cut-off and interrupt the flow of current through 
advance relay 99. It should be noted that the 
anode of tube 57 obtains its positive polarizing 
potential through the winding of advance relay 
99 and through selector switches S and the wind- is: 
ing of the selected print solenoid 56. - During the 
printing operation, the drop in voltage through 
the printing solenoid is of such a magnitude as 
to prevent the energization of the advance relay 
99. This interlocking action prevents the setting : 
up of a false character in the relay chain during 
the printing operation. The current variations 
through the advance relay 99 are shown in line 
22 of Fig. 3. An inspection of line 22 and line 
3 of Fig. 3 will show them to have substantially 
Similar Wave forms. 

Fig. 2 shows the chain of relays for causing the 
operation of the various printing Solenoids 56, and 
also shows other relays together With an elec 
tronic circuit for changing from lower case (let 
ters) to upper case (figures). There are six dot, 
relays DOR to DOR6 inclusive and six dash 
relays DAR to DAR6 inclusive. These relays 
constitute a counting chain. Relay DOR and 
dash relay DAR form one pair of relays in the 
counting chain, and relay DOR2 and relay DAR.2 
form another pair in the counting chain etcetera, 
while relay DOR6 and relay DAR.6 form the last, 
pair in the counting chain. There is also pro 
vided another chain of relays, relay AR through 
relay AR5, called the advance relay chain. These 
last relays are operated from the advance relay 
99. The advance relay chain is, in effect, a 
stepping relay causing the dot or dash signals to 
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and dash chain to another pair or relays in the 
chain. The relays DOR through DORS are oper 
ated from the contacts of the dot relay 3, while 
the relays DAR, through DARG are operated from 
the contacts of the dash relay 6. 

In order to simplify the drawing, certain con 
tacts on the relays, DOR through DOR6, and 
?DARE through CAR-6, have been illustrated on 
Fig. 2c, and these perform the perinutations 
which select the proper printer Solenoids 56. 
The various contacts on the relays DAR, through 
DAR.6 and IDOR, il through DORS which perform 
the permutations for operating the selected 
Solenoids SS are represented by the reference 
character S. - 
A description of the operation of the chain relay 

System of Fig. 2 will now be given: Fron 
what has gone before, it will be understood that 
the doi, relay 3 operates every time a dot mark 
ing signal has been identified, while dash relay 

4 operates every time a dash marking signal 
has been identified, and advance re'ay 99 operates 
every time a marking signal occurs. Dot relay 

3 and dash relay 4 operates at the end of 
every dot or dash respectively, while advance 
relay 99 operates during the marking signal 
whether a dot or a dash. Solenoid 55 operates 
after 142 bauds of space or after the spacing 
Signal has been identified as either an inter 
letter Space or Word Space. 
The operation of dot relay 3 closes its con 

tacts and causes the application of a positive 
potential to lead 28, and this positive potential 
follows a path through break contacts 20? of 
relay DAR, lead 22 and break contacts 203 to 
the winding of relay DORE, thus energizing relay 
DOR and causing this relay to lock up over its 
make contact 22.É and open the break contacts 
203. The contact 24, for locking relay DOR 
in its operative-position, is connected through a 
resistor 205 to bus 26 Which, in turn, is con 
nected to a source of positive potential through 
the break contacts of the clear relay T. It 
should be noted that this common lead or buS 206 
furnishes the locking or holding potential for all 
the relays DOR through DOR6, DAR through 
DARS, and AR, through AR5. 
The operation of relay DOR opens the break 

contacts 25 which form a path for operating 
reay DAR, in the event dash relay 04 should 
operate. 
The operation of relay. DOR also closes a path 

over a pair of make contacts 29 to enable the 
operation of relay AR over a circuit extending 
froin the nake contacts of advance relay 99, lead 
2), through the make contacts 299, lead 2ff, 
break contacts 2 2 of relay AR and the winding 
of this relay. Since the advance relay 99 oper 
ates during every marking signal, it will thus be 
evident that the occurrence of the Second mark 
ing signal, whether a dot or a dash, will operate 
relay AR, and cause AR to Jock up over its make 

The first mark 

on relayS DOR. È and DARifor operating relay 
AR are open. - - - - . 

The operation of the dash relay. 94, assuming 
the receipt of a code combination as indicated 
in line of Fig. 3, will close the contacts of the 
dash relay 4 and apply a positive potential to 
lead 24 and thus cause the operation of relay 
DAR2 over a path extending through lead 2, 

be switched from one pair of relays in the dot 75 make contacts 215 of relay AR 1, lead 216, break 
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contacts 27 of relay DOR2, lead 28, break con 
tacts 2 (9 of relay DAR2 to the winding of this 
relay. When relay DAR2 operates it will lock up 
over its make contact 22) and holding bus 296. 
The closure of DAR2 prepares a path for the 

operation of relay AR2 upon the operation of 
advance relay 99 on the third marking signal and 
opens the circuit from lead 200 on which a pulse 
might otherwise operate relay DOR2. 
The occurrence of the third marking signal 

will cause the advance relay 99 to operate relay 
AR2 over a path extending from the make Con 
tacts of the advance relay 99, lead 210, make 
contacts 29 of operated relay DORf, lead 2 t, 
make contacts 22 of operated relay DAR2, lead 
222 to the break contacts 223 of relay AR2, and to 
the winding of this relay. The operation of relay 
AR2 causes it to lock up over its make contact 
224, and prepares a path for the operation of 
rélay DOR3 or DAR3 depending upon whether 
or not this third marking signal is a dot or a 
dash. If this third marking signal is a dot as 
shown in line of Fig. 3, then the operation of 
dot relay 93 at the end of this mark will cause 
the operation of reay DOR3 over a path extend 
ing from lead 200, make contacts 225 of operated 
relay AR2, lead 226, break contacts 22 of relay 
DAR3, lead 228, to the break contacts 229 and 
the wiriding of relay DOR3. Relay DOR3, upon 
being energized, locks up over its make contact 
230, 
The next marking signal will operate advance 

relay 99 and cause the operation of relay AR3 
provided, prior to this time, the space is not suf 
ficiently long enough to cause the printing opera 
tion. If the signal of line of Fig. 3 is being 
received, a printing operation Will occur before 
the receipt of another marking signal, due to the 
fact that the space between times H and K is 
three bauds long. Since the first three marking 
elements of line of Fig. 3 represent the letter R, 
a study of Fig. 2c of the permutation switching 
contacts S will show that switching contacts for 
rela? DOR, DAR2 and DOR3 will be operated 
tó the left (which is the energized position) and 
prepare a path for the operation of the printing 
so'enoid 56, represented by the letter R. The 
path for printing solenoid R is traceable from 
the plus 120 volts leâd 393, through the printing 
solenoid R (and the numeral 4), lead 33 , un 
operated or right contacts 302 of relay DAR4, un 
operated contact 393 of relay DORs, lead 394, 
operated or left contact 305 of relay DOR3, lead 
306, operated contact 307 of relay DAR2, un 
operated contact 303 of relay DOR2, lead 399, 
operated contact 3 g of relay DOR, and lead 3 
to the anodes of printing pentode vacuum tubes 
54 ånd 55. 
Assuming that a fourth marking signal had 

followed the first three marking signals and after 
a spacing interval of only one baud, then there 
would not have been a printing operation, and 
the advance relay 99 would have caused the oper 
ation of advance relay AR3 which would have prepared a path for the operation of relay DORA. 
or DAR4 depending upon whether or not the 
fourth marking pulse was a dot or a dash. Simi 
larly, it will be obvious that additional marking 
signals will operate reays AR4 and AR5 preparing 
the paths for the operation of relays DoR5 and DÁ R5, DOR6 and ?ARS respectively, depending 
upon whether these fifth and sixth marking ele 
ments àre dots or dashes. 
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The operation of the case shift feature of the 
invention will now be described: Many of the 

12 
solenoids 56, it will be observed, have both a letter 
and a nitrneral shown. On the printer parfora 
tor these numeras appear on the same key as 
the corresponding letters, that is, as the uppet 
case character of the letter. Thus a Morse code 
combination for the nunneral 4 must operate the 
same perforator key, and therefore the same 
solenoid as the letter R. However, the operation 
of the Solenoid for the numeral must be preceded 
by the figure shift combination. In order to 
assure that the following character Will be regis 
tered in lower case, should it be a letter and not 
a numeral, a letter shift combination must fol 
low the printing of every numeral. The letter 
code combinations include at most only four 
marking signa's, while the numeral (upper case) 
code combinations include at least five marking 
elements and sometimes Six marking elements, 
When more than four marking elements are re 
ceived, the figure solenoid (upper case) 2 will 
operate due to the operation of shift relay 75 and 
the shift trigger 8. This occurs as follows: 
The receipt of a fifth marking element causas the 
advance relay 99 to operate relay AR4. AR4 
operates to lock up in the manner described for 
relays ARE, AR2 and AR3. The operation of relay 
AR4 prepares a path for the operation of relays 
DOR5 and DAR5 depending upon whether this 
fifth marking element is a dot or a dash. In 
addition relay AR4, in operating, operates the 
shift relay 75 over a path including a source of 
positive potential on lead 23 , the make contacts 
232 of relay AR4, lead 233, and break contacts 234 
and winding of the shift relay 75. When the shift 
relay 5 operates, it locks up over its make con 
të ct 235 and the break contacts of shift release 
relay 76. 
When shift re'ay 75 is unoperated or in its 

normal position, it should be noted that a path 
is closed to the letter Solenoid 73 over a path in 
cluding lead 39 on which there appears a volt 
age of +120 volts, the winding of letter Solenoid 
73, lead 3 I2, lower break contact 3 3 and arma 
ture S of shift relay 75, and lead 34 extending 
to the anodes of pentode vacuum tubes 70 and 
7. Pentodes 70 and only operate in response 
to the operation of shift relay 75 as will appear 
hereinafter. Thus, while letter code combina 
tions only are being received, the letter Solenoid 
73 and the shift relay 75 will be unenergized and 
the circuit will be on the letter shift or lower case 
position. When numeral or figure signals are 
being received, which is characterized by more 
than four marking signals, the operation of relay 
AR4 by the fifth marking signal will cause the 
operation of relay T5 which locks up. The op 
eration of shift relay 75 will cause armature S 
to disengage break contact 3 13 and cause arma 
ture S to engage make contact 35, thus closing 

ath through the figure Solenoid 72 over lead 
36. 

It should be noted that lead 74 which extends 
to the trigger circuit 08 is connected through 
break contact 317 and its associated armature S2 
to the negative terminal of a battery of 120 volts. 
Thus when relay 75 operates, the armature S2 
disengages break contact 37 and travels toward 
and engages make contact 38. During the travel 
time of the armature S2 from the break contact 
37 to the make contact 38 a pulse of relatively 
positive voltage is impressed on lead 74 due to 
the momentary removal of the minus 120 volts. 
This pulse has no effect on the trigger circuit. 
When, however, the armature S2 of the shift 
release relay 75 engages the make contact 38, 
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there is applied a negative voltage pulse to lead 
74. This negative pulse is differentiated by con 
denser C22 and resistor R22 to produce a nega 
tive impulse of a magnitude to trip or activate 
the trigger circuit 08. The shift trigger circuit 
08 is similar in operation to the print trigger 

circuit OT of Fig. 1 and comprises vacuum tubes 
WO and W. Tube WO is normally non-con 
ducting and W is conducting in the stable state 
of the trigger circuit, and the current passing 
conditions of these two tubes are reversed in the 
active state. When the shift trigger circuit 08 is 
activated, tube W. will cease conducting and 
pass a positive pulse to the grids of pentode tubes 
70 and 7, thus causing these two pentode tubes 
to pass current and complete the path to operate 
the figure Solenoid 72. The shift trigger circuit 
08 has a time constant which causes it to re 
main in the active State for a time interval Sulf 
ficient to Operate Solenoids 2 or 3. 
At the end of the Morse code combination con 

stituting the particular figure or numeral being 
received, print trigger circuit OT will operate 
and cause the operation of the desired printing 
Solenoid 56. After the termination of operation 
of the selected printing solenoid 56, the clear 
relay T will operate through the clear trigger 
circuit 09, as a result of which the break con 
tacts on the clear relay T will open and the 
positive potential on the holding or locking bus 
206 for the chain relays will be removed, caus 
ing all of the chain relays to become de-energized 
and restored to normal. When relay AR4 is 
restored, a path is completed from the Winding 
of the shift release relay 76 through lead 236 
and through the break contacts 237 of relay 
AR4, lead 238, to the lead 20 and the make con 
tact of advance relay 99. When the first mark 
ing signal is received for the succeeding letter 
Or figure, the advance relay 99 will operate and 
apply a positive potential to operate the shift 
release relay 76 momentarily over the path just 
described. The operation of the shift release 
relay 7 will remove from its break contact the 
positive holding or locking potential for the shift 
relay 75, thus causing shift relay 5 to become 
de-energized, as a result of which armature St 
of shift release relay 75 will again engage break 
contact 33 and close a path to the letter sole 
noid 73, simultaneously breaking the circuit to 
the figt tre solenoid 72. The restoration of shift 
relay 75 to normal Will also cause armature S2 
of this relay to disengage make contact. 38 and 
to engage contact 37. When the minus 120 volts 
is re-applied to make contact 37, there is a 
negative pulse applied to lead 74 extending to 
the shift trigger circuit 08. This negative pulse 
on lead 74 is differentiated by condenser C22 and 
resistor R22 and fires or activates shift trigger 
08 to cause pentodes 7 and 7 to pass current, 

as a result of which a circuit is completed through 
the Space path of these pentode tubes, switch Si 
and make contact 33, and lead 32 to operate 
the letter Solenoid 13, thus restoring the circuit 
to the letters or lower case position. The circuit 
is now ready to receive another code combina 
tion of Morse codesignals. 
The Operation of the shift mechanism is 

graphically illustrated in Fig. 4 wherein line 23 
indicates, by way of example, a Morse code com 
bination for the numeral 5 followed by the let 
ter E. The pulses of positive polarity shown in 
line 23 are produced by the operation of the ad 
vance relay 99 which operates for every marking 
signal. It should be noted from line 24 of Fig. 4 75 circuit and operatively responsi 
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of the trigger circuits. 

14 
that relay AR4 operates at the beginning of the 
fifth marking Signal and remains closed until 
the operation of the clear relay as indicated 
in line 25. The clear relay 7 operates follow 
ing the operation of the printing solenoid 56 as 
Shown in line 29. Line 26 of Fig. 4 indicates 
that the shift relay 75 operates Substantially 
simultaneously with and from the operation of 
relay AR4. The shift relay 75 releases upon the 
first operation thereafter of the shift release 
relay 76 as indicated in line 27 of Fig. 4. It should 
be noted from line 27, that the shift release relay 
76 operates at the beginning of each marking 
Signal of line 23 So long as the relay AR4 is un 
operated. The wave form of line 28 of Fig. 4 
represents the current in the figure solenoid 72 
and shows that the figure solenoid 72 operates 
upon the operation of the shift relay 75. The 
wave form of line 29 represents the current in 
the printing solenoid 56 for the particular figure 
or letter selected, and this printing solenoid op 
erates after the operation of the figure solenoid 
T2; that is, after one and one half bauds of spac 

The wave form of line 30 represents 
the Operation of the letter solenoid 3. It should 
be noted that the letter solenoid 73 operates upon 
the release of shift relay 75 which corresponds 
in time position with the start of the next mark 
ing Signal following the numeral code combina 
tion. The operation of the figure solenoid 72, 
the printing Solenoid 56 and the letter solenoid 
3 must follow one another, as shown in lines 28, 
29 and 3), and no two of these solenoids should 
Overlap at any time in operation. Line 29 shows 
that the second operation of the printing sole 
noid 56 for the letter E follows the operation of 
the letter Solenoid T3. 

It should be understood that the invention is 
not linited to the particular polarities of the 
potentials shown for operating and locking the 
relay chains and operating the trigger circuits, 
Since, it will be obvious that by suitable design 
of the circuit, other potentials may be used 
to operate and lock up the relavs and other po 
tentials can be used to operate the trigger circuits 
by applying Suitable impulses to selected tubes 

Since the advance relay 
99 and the relays AR? through AR5 function as 
Stepping relays, it will be appreciated that these 
relays can be replaced by a single stepping re 
lay having a plurality of wiping contacts. 

Since the Solenoids 56 are mechanical means 
for actuating the key levers of a perforator or 
a typewriter or other suitable transcribing devices, 
it will be evident that the final utilization circuit 
Operated by the Solenoids 56 may be either a 
five-unit. six-t nit, seven-unit or other multi 
Unit printing tape perforating machine. 

In Stinnation, the system of the invention re 
Ceives continental Morse code signals, sorts out 

for Operating a relav chain which controls the 
Selection of Solenoids for transcribing the received 
Morse code signals into another code. 
What is claimed is: 
1. A circuit arrangement for discriminating 

between code elements of different time durations 
in apparatus for translating code signals, includ 
ing a first self-restoring electron discharge de 
Vice trigger circuit operatively responsive to the 
start of every mark element, a second self-re 
Storing electron discharge device trigger circuit 
coupled to and under control of said first trigger 

We to the trailing 
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edge of a mark element whose diation is less 
than the active ting of Said first trigger circ;it, 
and a third Self-reStOring electrOn di Scharge de 
vice trigger circuit under control of Said first 
trigger circuit and operatively responsive to the 
trailing edge of a mark element whose duration 
is longer than the active time of Said first 
trigger circuit. 

2. A circuit arrangement for discriminating 
between dots, dashes and spaces of predetermined 
code signals, said dots and dashes comprising 
mark elements of different time durations, in 
cluding a naarking electron discharge device. 
trigger aircuit operatiyely responsive to the start 
of every mark element and having an active time 
longer than the duration of a dot, a dot electron 
discharge device trigger circuit coupled to and un 
der Control Of Said marking trigger Circuit and op 
eratively responsive to the end of a mark element 
whose duration is less than the agtive time of 
said marking trigger circuit, and a dash electron 
di Scharge device trigger Circuit Coupled to and 
under control of Said aarking trigger circuit 
and eperatively responsive to the end of a mark 
element whose duration is longer than the actiye 
line of Said marking trigger circuit. 
3. A circuit arrangement for discriminating 

between dots, dashes and Spaces of predetermined 
Code signals, said dots and dashes comprising 
mark elements of different time durations, in 
scluding an input circuit to which said signals 
are applied and coupled thereto a marking elec 
tron discharge device trigger circuit operatively 
aresponsive to the start of every mark element, 
and having an active time longer than the dura 
tion Gf a dot, a dot electron disºcharge device 
trigger circuit coupled to and under control of 
Said marking trigger circuit and operatively re 
SpOnsive to the end of a mark element whose 
duration is less than te actiye time of Said 
marking trigger circuit, a dash electron discharge 
deVice trigger circuit coupled to and under con 
trol of Said marking trigger circuit and opera 
tively responsive to the end of a mark element 
Whì9Se duratica is lenger than the active time 
of Said marking trigger circuit, an output circuit 
coupled to said dot trigger to deliver signals 
CorrespOrading to said dots and another output 
Circuit coupled to said dash trigger to deliver 
Signals corresponding to said dashes. 

4. ApparatiUS for Converting Morse code sig 
nals utilizing dots, dashes and spaces for the 
code combinations to other code signals, said 
dots and dashes comprising mark characters of 
different time durations, including a marking 
trigger circuit resorasive to the start of every 
mark character, and having an active time 
longer than the duration of a dot, said marking 
trigger circuit including a pair of grid-controlled 
electron discharge devices whose anodes and grids 
are inter-connected regeneratively, one device 
being normally conductive and the other device 
normally non-conductive in the stable state and 
Vice-versa in the active state of said trigger circ 
uit, a pair of electric tubes each having an anode, 
a cathode and a grid, a connection from the 
anode of the normally non-conductive device of 
Said trigger circuit to the grid of one electric 
tube, a connection from the anode of the normally 
Conductive device of said trigger circuit to the 
grid of the other electric tube, a diode shunted 
by a condenser in the cathode circuit of each 
electric tube, whereby said electric tubes are al 
ternately conductive, one being conductive in the 
stable State of Said trigger circuit and the other 

O 

15 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

75 

in combination to correspond to 

6 
being conductive in the active state of Said trig 
ger circuit, a dot trigger circuit connected to the 
cathode of that electric tube associated With Said 
normally non-conductive device, a dash trigger 
circuit connected to the cathode of that electric 
tube associated with said normally conductive 
device, and means for supplying negative im 
pulse to Said dot and dash trigger circuits at 
the end of every mark. character. 

5. A circuit arrangement for discriminating 
getWeen elements differing in time duration of 
prearranged code signals, said code having mark 
elementS and interposed space elments arranged 

indiyiÖla 
characters of said code, inter-element spaces be 
ing of given duration, inter-character spaces 
being of another duration, and the word space 
being Still a different time duration, including a 
circuit to which said code signals are applied, 
and coupled thereto a first self-restoring trig 
ger circuit having a stable and an active state 
and responsive to the end of a mark element, a 
Second self-restoring trigger circuit coupled to 
and responsive to the restoration of said first 
trigger circuit. Said second trigger circuit having 
an active time duration which is longer than 
that of Said first trigger circuit, a third self 
restoring trigger circuit having a pair of con 
nections coupling the same to said second trigger 
circuit and being responsive to both the activa 
tion and restoration of said second trigger cir 
cuit, and means to prevent the operation of both 
Said Second and third trigger circuits during the 
preSeince of a mark element. 

6. Apparatus for identifying the character of 
the Space of a continental Morse code signal, 
comprising a first self-restoring trigger circuit 
having a stable state and an active state, the 
active tim2 of said trigger circuit being substan 
tially 1% bauds, a circuit to which said Morse 
code Signals are adapted to be supplied, means 
coupled to Said circuit and operative in response 
to signals therein for tripping said trigger circuit 
from its stable to its aetive state at the beginning 
of a Srace, a Second self-restoring trigger circuit 
Coped to and responsive to the restoration of 
Said first trigger firct it, the artive time of said 
Second trigger circuit being substantially 24, 
ballds, a third self-restoring trigger circuit 
coupled to anr responsive to the trinping and 
restoration of Said second trigger circuit, means 
to prevent the tripping of either said second or 
third trigger circuits during the presence of a 
mark Signal, and an indicating circuit COLpled 
to the output of said third trigger circuit. 

7. In combination, a first Self-restoring trigger 
circuit having a pair of output connections, sec 
Ond and third self-restoring trigger circuits, 
electronic means between one of said output 
connections and said second trigger circuit for 
conditioning said second trigger circuit to operate, 
electronic means between said other output con 
nection and said third trigger circuit for con 
ditioning said third trigger circuit to Operate, Said 
two electronic means being alternatively conduc 
tive, a pulse input circuit for Supplying to said 
first trigger circuit a pulse of such polarity and 
magnitude as to trip said first trigger circuit at 
the Start of Said last pulse, and individual dif 
ferentiator circuits coupling said second and 
third trigger circuits to said pulse input circuit 
for Supplying to said last trigger circuits impulses 
at the end of Said pulse of such polarity and nag 
nitude as to trip only that second or third trigger 
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circuit which is conditioned to operate by i 
associated means. | : 

8. Apparatus for converting Morse code signals 
having mark, and space characters for every 
code combination to other codesignals, including 
a first self-restoring trigger circuit responsive 

i to the start of every mark element, a second 
self-restoring trigger circuit under control of 
said first trigger circuit and responsive to the 
trailing edge of a mark'element whose duration 
is less than the active time of said first trigger 
circuit, and a third self-restoring trigger circuit 
under control of said first trigger, circuit and 
responsive to the trailing edge of a mark element 
whose duration is longer than the active time of 
said first trigger circuit, a fourth self-restoring 
trigger circuit having a stable and an active state 
and which is responsive to the end of a mark 
element, a fifth self-restoring trigger circuit 
coupled to and responsive to the restoration of 
said fourth trigger circuit, said fifth's trigger 
circuit having an active time duration which is 
longer than that of said fourth trigger circuit, 
and a sixth self-restoring trigger circuit having 
a pair of input connections extending to the 
outputs of said sixth trigger circuit for enabling 
the tripping of said fifth-trigger circuit at both 
the activation and restoration of said fifth trig 
ger circuit, and means to prevent the activation 
of both said fifth and sixth trigger circuits during 
the presence of a mark element. . . . . . . . 

9. Apparatus for converting Morse code, sig 
nals having mark and space elements for every 

- code combination to other-codesignals, including 
a first self-restoring trigger circuit. responsive to 
the Start of every mark element, a second self 

- restoring trigger circuit under control of said 
first trigger circuit and responsive to the trailing 
edge of a mark element whose duration is less 
than the active time of said first trigger circuit, 
and a third self-restoring trigger circuit under 
control of said first trigger circuit and responsive 
to the trailing edge of a mark element whose 
-duration is longer than "the active time of said 
first trigger circuit, a fourth self-restoring trig 
ger- circuit having -a stable and an active state 
and which is responsive" to the -end of a mark 
element, a fifth self-restoring trigger circuit 
coupled to and responsive to theirestoration of 
said fourth a trigger. -circuit, said-fifth-trigger 

: circuit having an active time, duration-which is 
longer than that of-said fourth-trigger circuit, 
and a sixth self-restoring trigger circuit having 
'a pairs of input connections extending to the out 
puts of said fifth-trigger circuit for enabling--the 
tripping of said sixth trigger circuit at both the 
activation and restoration; of said fifth-trigger 
circuit, and means to prevent, the activation of 
both said fifth and sixth-trigger circuits during 
the presence of a mark element, a relay chain 
under control of said second-and-third trigger 
circuits, a plurality-of-solenoids- whose-operating 
paths are controlled by the setting of said relay 
chain, and means for operating the selected 
Solenoid unders' control of said sixth trigger 
LLCLGLLLLSS SJJS i S iiASSSSAA A SiS iAiSiSS SiSAKS SSSA AAAASAS 10. Apparatus for converting Morse code sig 
nals utilizing ... dots, dashes and "spaces for the 
code combinations to-other codesignals said dots 
and dashes comprising markelements of different 
time duration, including a markings trigger cir 
cuit responsive to the start of every mark ele 
ment-and having an active time longer-than the 
duration of a dot; adottrigger circuit under. con 
trol of said marking trigger:circuit and responsive 

35 which is conditi 

60 erating paths are under control. of the conta 
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to the end of a mark element whose duration is 
less than the active time of said marking trigger 
circuit, a dash trigger circuit under control of 
said marking trigger circuit and responsive to 
the end of a mark element whose duration is 
longer than the active time of said marking trig 
ger circuit, a chain of relays under control of 
said dot and dash trigger circuits, and a stepping 
relay operative at the start of each dot and dash 

10 for advancing the operation of the relays in said 
chain. VA . . . . . . 

. ... 11. Electronic apparatus for sorting spaced dot 
- and dash mark elements of a code signal, com 
prising an input circuit upon which is impressed 

15 dot and dash D.C. signals, a first amplifier and 
inverter tube coupled to said input circuit, a sec 
ond amplifier, and inverter tube coupled to the 
output of Said first tube, a first self-restoring 
trigger circuit having a pair of output connec 

20 itions, second and-third self-restoring trigger cir 
cuits, means between one of said output con 
nections and said second trigger circuit for con 
ditioning said second trigger circuit to operate, 
means between said other output connection and 

25 said third trigger circuit for conditioning said 
third trigger circuit to operate, said last two 
means being alternatively conductive, a connec 
tion including a differentiator circuit from the 
output of said second tube to...the input of said 

to first trigger circuit, for tripping the same at the 
start-of-a-mark element, and individual differen tiator circuits coupling the output of said first 
tube-to-said second and third trigger circuits for 
tripping only that second or third trigger circuit 

oned to operate by its associated 
- . . . . . . 1? ???? ? ? ? ? ? ? -.meanS 

12.Morse. code-signal-converting apparatus 
comprising a chain of dot, and dash electromag 
netic-relays,-a-plurality of solenoids whose op 

40 erating paths...are under control of the contacts 
of Said, relays, means including electronic dis 
charge device. circuits for operating a dot relay 
in said chain when a.dot signal is received, means 
includings electronic - discharge circuits for op 

45 erating a dash-relay in said chain when a dash 
signal- is received, means responsive to the op 
eration of said dot, and dash; relays for advanc 
ing the operation of the relays in said chain, 
electronic discharge device circuits for separating 

so spaces of different durations to thereby distin 
guish... between inter-element spaces. and inter 
character and inter-word spaces, and connec 
tions for operating a selected solenoid by said 
last electronic discharge device circuits at the end 

55 of every character signal code combination and 
word signal code combination. 

13. Morse code signal converting apparatus 
comprising a chain of dot and dash electromag 
netic relays, a plurality of solenoids whose op 

ts 
of said relays, means including electronic-dis, 
charge device circuits for operating a dot relay in 
Said chain. when a dot signal is received, means 
including electronic discharge device circuits for 

65 Operating a dash relay in said chain when a dash 
signal is received, means responsive to the op 
eration of said dot and dash relays for advanc 
ing the operation of the relays in said chain, 
electronic discharge device circuits for separat 

79 ing. spaces of different durations to thereby dis 
tinguish between inter-element spaces and inter 
character and inter-word spaces, connections op 
erating a Selected solenoid by said last electronic 
discharge device circuits at the end of every char 

75 acter Signal code combination and word signal 
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code combination, and means operative subse 
quent to the operation of a selected Solenoid for 
resetting the chain of relays to normal in readir 
ness for operation in response to another code 
combination. 

14. Apparatus for converting Morse code sig 
nals having mark and space elements for every 
code combination to other code signals, including 
a first self-restoring trigger circuit responsive to 
the start of every mark element, a second self 
restoring trigger circuit under control of said 
first trigger circuit and responsive to the trailing 
edge of a mark element whose duration is less 
than the active time of Said first trigger circuit, 
and a third self-restoring trigger circuit under 
control of said first trigger circuit and responsive 
to the trailing edge of a mark element whose 
duration is longer than the active time of said 
first trigger circuit, a fourth self-restoring trig 
ger circuit having a stable and an active state 
and which is responsive to the end of a mark 
element, a fifth self-restoring trigger circuit cou 
pled to and responsive to the restoration of said 
fourth trigger circuit, said fifth trigger circuit 
having an active time duration which is longer 
than that of said fourth trigger circuit, and a 
sixth self-restoring trigger circuit having a pair 
of input connections extending to the outputs 
of said fifth trigger circuit for enabling the trip 
ping of said fifth trigger circuit at both the acti 
vation and restoration of said fifth trigger cir 
cuit, and means to prevent the activation of both 
said fifth and sixth trigger circuits during the 
presence of a mark element, a chain of relays 
under control of said second and third trigger 
circuits, a stepping relay operating in response 
to a mark element for advancing the operation 
of the relays in said chain, a plurality of Solenoids 
whose operating paths are controlled by the set 
ting of said relay chain, an electronic circuit for 
Operating the selected solenoid in response to the 
tripping of said sixth trigger circuit, said elec 
tronic circuit having its current passing condi 
tion momentarily altered by the tripping of said 
Sixth trigger circuit, and means responsive to the 
restoration to normal of the current passing con 
dition of said electronic circuit for resetting the 
chain of relays to normal in readiness for op 
eration in response to another signal code com 
bination. 

15. An unequal length code telegraph transla 
tor for translating code signals utilizing dot mark 
ing elements, dash marking elements and spaces 
for the code combinations, an electronic circuit 
Operatively responsive to received dot marking 
elements, an electronic circuit operatively respon 
sive to received dash marking elements, a chain 
of relays under control of Said circuits, means 
responsive to each marking element for advanc 
ing the operation of the relays in said chain, one 
of the relays in said chain being operative only 
after the receipt of a predetermined plurality of 
marking elements, a figure or case shift Solenoid, 
and means operative in response to the operation 
of said one relay for operating said figure or case 
shift solenoid. 

16. An unequal length code telegraph transla 
tor for translating code signals utilizing dot mark 
ing elements, dash marking elements and spaces 
for the code combinations, a circuit responsive 
to received dot marking elements, a circuit re 
sponsive to received dash marking elements, a 
chain of relays under control of said circuits, 
means responsive to each marking element for 
advancing the operation of the relays in said 

3 

20 
chain, one of the relays in said chain being opera 
tive only after the receipt of a predetermined plu 
rality of marking elements, a letter Solenoid and 
a figure or case shift Solenoid, a shift relay having 
different contacts connected to said solenoids, 
connections for operating said shift relay in re 
sponse to the operation of said one relay in said 
chain, to thereby operate said figure or case shift 
Solenoid, and a circuit for operating said letters 
Solenoid when said shift relay is restored to nor 
mal. 

40 

50 
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1. An unequal length code telegraph transla 
tor for translating codesignals utilizing dot mark 
ing elements, dash marking elements and spaces 
for the code combinations, means including a dot 
trigger circuit responsive to received dot marking 
elements, means including a dash trigger circuit 
responsive to received dash marking elements, a 
chain of relays under control of said dot and dash 
trigger circuits, a stepping relay operative at the 
start of each marking element for advancing the 
operation of the relays in said chain, one of the 
relays in said chain being operative after the re 
ceipt of a predetermined plurality of marking ele 

5 ments, a case shift relay operative in response 
to the operation of said one relay in said chain, 
a figure or case shift solenoid, and means for op 
erating said solenoid in response to the operation 
of said case shift relay. 

18. A circuit arrangement for discriminating 
between code elements of different time duration 
in apparatus for translating code signals, includ 
ing a first self-restoring electron discharge device 
trigger circuit operatively responsive to the start 

5 of every mark element, a second self-restoring 
electron discharge device trigger circuit coupled 
to and under control of said first trigger circuit 
and operatively responsive to the trailing edge 
of a mark element whose duration is less than the 
active time of said first trigger circuit, and a third 
self-restoring electron discharge device trigger 
circuit under control of said first trigger circuit 
and operatively responsive to the trailing edge of 
a mark element whose duration is longer than the 

5 active time of said first trigger circuit, each of 
said trigger circuits comprising a pair of electrode 
structures having anode and grid electrodes and 
cross-connections interconnecting the grid and 
anode electrodes regeneratively, and resistor and 
condenser elements of predetermined values in 
circuit with said electrodes for determining the 
active time of the trigger circuit. 

19. In combination, a first self-restoring trig 
ger circuit comprising a pair of vacuum tubes 
having anode and grid electrodes cross-coupled 
regeneratively, an electron discharge device hav 
ing a grid connected over a direct current path 
to the anode of one tube of said pair and having 
a cathode coupled to ground through a condenser 
shunted by a rectifier, another electron discharge 
device having a grid connected over a different 
direct current path to the anode of said other 
tube of said pair and having a cathode coupled 
to ground through a condenser shunted by a rec 
tifier, second and third self-restoring trigger cir 
cuits coupled to different cathodes of said electron 
discharge devices, a pulse input circuit, means 
including a differentiator circuit coupled to said 
input circuit for supplying to said first trigger 
circuit impulses of such polarity and magnitude 
as to trip said first trigger circuit at the start 
of a pulse in Said input circuit, and additional 
individual differentiator circuits coupling said in 
put circuit to said second and third self-restoring 
trigger circuits for supplying tripping impulses 
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thereto at the end of a pulse in said input circuit. 
20. A circuit arrangement for discriminating 

between characters of prearranged code signals 
differing in the total number of individual mark 
ing elements, comprising a first Solenoid to be op 
erated upon receipt of characters having less than 
a predetermined number of individual marking 
elements, a second Solenoid to be operated upon 
receipt of characters having said predetermined 
number of individual marking elements, means 
to actuate said second solenoid upon receipt of 
a marking element of ordinal number equal to 
said given number of the code character under 
consideration, and means responsive to the first 
marking element in the succeeding code charac 
ter to actuate said first Solenoid. 

21. A circuit arrangement for discriminating 
between characters of prearranged code signals 
differing in the total number of individual mark 
ing elements, comprising a first Solenoid to be 
operated upon receipt of characters having less 
than a predetermined number of individual mark 
ing elements, a second Solenoid to be operated 
upon receipt of characters having said predeter 
mined number of individual marking elements, a 
relay chain arranged for Successive operation of 
the relays therein upon receipt of the individual 
marking elements of the character under consid 
eration, a shift relay responsive to the relay in 
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said chain of ordinal number equal to said given 
number of the code character under consideration 
to actuate said second solenoid, and a trigger cir 
cuit coupled to said shift relay to actuate said 
first Solenoid in response to the first marking ele 
ment in the Succeeding code character. 
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