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To all whom it may concern.:

Be it known that I, GiLBert 5. VerNaM,
residing at Brooklyn, in the county of IKings
and State of New York, have invented cer-
tain Improvements in Ciphering Devices, of

‘which the following is a specification.
- 'This invention relates to a device for en-
ciphering and deciphering = messages and

more particularly to a.device of this char-

acter which is adapted for use with mes-

sages prepared in code formation.
Arrangements have been developed for

‘enciphering and deciphering code messages

by the use of printing telegraph equipment,
in which arrangements the characters of a
message, when in code formation, are com-

‘bined in effect with the code combinations

of one or more perforated key tapes and

.the resulting code combinations make up

the characters of the enciphered message.
Such an arrangement is illustrated in detail
in the U. S. Patent, No. 1,320,908, 1ssued
November 4, 1919, to R. D. Parker. In this
device the code combinations of the en-
ciphered or deciphered message are recorde
on a perforated tape or the corresponding
characters may be printed if desired and the

message may then be transmitted in any de-

sired manner to 1ts destination._ | _
One of the well-known codes utilized with

messages prepared by printing telegraph

equipment is the Baudot code in which each

. character is represented by a combination ot

35
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as “line feed,” “carriage return,’ etc.

five “marking” or “spacing” impulses. In

a five-unit code of this sort there are thirty-
two different code combinations of which
twenty-six are used to designate letters ot
the alphabet and the remaining six combina-
tions are used as “stunt” signals to control
operations of the printing mechanism, such
In
the above mentioned method of enciphering
messages these six “stunt” signals will-ordi-
narily appear at irregular intervals in the

‘cipher message and therefore they must be

recorded in some way In the written or
printed form of the message. The presence
of these “stunt” signals can not be avoided
by omitting them from the original message
and key tapes because of the fact that they
are produced by various combinations of

would be a badly confused message due to

letters 1 the message with letters 1n the

key tapes. If an ordinary printer is used
to record the cipher message the resulf
96
the fact that the “stunt” signals occur at
other than the proper times. To avoid con-
fusion of this sort printed characters must
be used to represent the “stunt” signals in
the printed form of the message. It might
also be possible to utilize numerals or punc-
tuation marks for this purpose. A cipher.
message prepared m the above manner 1s
not 1n desirable form for transmission over
the ordinary commercial types of telegraph
or cable lines for the: following reasons.
The usual practice in preparing cipher mes-.
sages for transmission over commercial linegs
15 to divide the letters into groups of five.
The teleeraph companies count each group
of five letters as one word in charging for
such messages. Mixed groups containing
both letters and numerals are not accepted
for transmigsion by cable and when trans-
mitted over land lines each such group is
counted as five . words. As the numerals
designating “stunt” signals might appear
frequently in the cipher message 1t will be
seen that the charge for. transmitting such
a message over a commercial line would be
exceedingly high. Accordingly "1t 1s the
general purpose of this invention to provide
arrangements for preparing the cipher mes-
sages 1n a desirable form for transmission
over commercial lines. This may be accom-
plished by providing means for recording
each “stunt” signal as two letters according
to some arbitrary code and by providing
means for separating the letters into groups’
of five. Other objects and features of the
mnvention will appear more fully from the
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‘detailed description of the invention Lerein-

after given.
The invention may be more fully under-
stood from the following description to-
gether with the accompanying drawing in
the If1gs. 1, 2, and 3 of which are shown a
preferred °form of the mmvention and modi-
fications thereof. Iake reference characters
have been used to denote like parts 1n - all
of the figures of the drawing.
In the arrangement illustrated

99
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in Fig. 1
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-~ arbitrary code.
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each “stunt” signal is automatically repre-
sented in the enclphered message by two
letters according to some
For example the following
code may be used:

1D ¥ represents line feed,

E H represents space,

¥ O represents carriage return,
E K represents letter shift,

E J represents figure shlft

E T represents blank tape

It Z represents letter “e”.

While the effect of usin

‘ _ such a code majr
be to 1increase the lengtl

of the message,

nevertheless as numbers are not used the

message may be transmitted at a reasonable
Any one of the twenty -s1X letters may

be used to designate the “stunt” signals.

The letter *“e” was chosen with the above

code siumply because its use slightly simplifies
one of the automatic circuit arrangements to

be described later.

In the arrangements of Fig. 1 are shown

three tape transmitters, A, B and C. The
~code combinations representlnﬂ characters of

- the original message will be set up by the

30

tape on the contacts of transmitter A.
Cipher tapes, arbitrarily chosen, will be run

‘through transmitters B and C and will set

up their combinations thereon. Associated

- with transmitters B and C are the relays

6, 7, 8, 9 and 10. Assoclated -with trans-

mitter A over the contacts of relays 6, 7,

39
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- the usual mechanism of the printer D are

09
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- Connected wit

8, 9 and 10 are the selecting relays 1, 2 3
4 and 5. With such an arrangement the

code combinations of the original message

tape will be combined with the code com-

binations of the cipher, or key tapes and
the result will be set up as en01phercd code

combinations on the relays 1, 2, 3, 4,'5. The
principles of operation of the above arrange-

ment are described in detall i1n the afore-

mentioned patent to R.-D. Parker and no
further description thereof will be given.

and 15 of a printer D, whereby a I'lIlt(-}d
record may be made of the code comblna-
tions set up on selecting. relays 1, 2, 3 4

“and 5.

Associated with the selectlng relays and

a plurality of relay arrangements for divid-
ing the letters into groups of five, for auto-
matlcally returning the carriage at the end
of the line, and for substituting two letters
for the “stunt” signal combinations.

counting relays as theV serve to space ‘the
letters 1n groups of five. There is also pro-
vided a control key K, a starting key K.,

an auto-stop lever 22, and the. clpher cut-
off key K..

arrangements are a transmltter relay 30, an

prearranged- ‘release control relay

| contacts 41.

the contacts of relays 1, 2,
- 3, 4 and 5, are the magnets 11, 12, 13, 14.

the control key

The
relays 16, 17, 18, 19, 20 and' 21 are termed

The relays assoclated with the

1,416,765

'5!‘

relay 31, a “fifth-impulse” rela
control relay 33, a spacnw relay 34, and the
A d1str1butor 24
is also provided for tmnng certaln of the

operations of the mechanism.
The mechanism of the printer D 1s well-

32,. 4

70

known in the art and i1s disclosed in full 1n -

the Patent No. 1,215,604, granted February
13, 1917, to G. M. "Yorke. The printer mecha-

| nism compnses the carriage return magnet

37, the carriage contacts 38 and the margin
Associated with
control relay 35 is a printer relayv 40, the re-
lease magnets 42, the start relay 43 and
the start magnet 44. There .are also pro-
vided the “stunt” contacts 45 with which are

~associated the shift magnet 46, the line feed
magnet 47, the printing magnet H2, the space

the release -

80

lock relay 51, and the space man*net 50. A

margin relay 36 is also ru:flt:fleo[ to the printer.
Included in the arrangements 1s a type shatt

48 and the stop bar 49. As the mechanism
~ of the printer D is well-known in the art no

detailed description of its operatlon will be
given.

The operation of the arrangements of Fig. -
1 will now be+described. If the cipher cut-

off key K, 1s operated, the cipher trans-
mitters B and C and the cipher relays 6, 7,
8, 9 and 10 will not operate and the prlnter
will record each character as it 1s set up on
the message transmitter A. If the control
key K 1s “also operated, none of the relay

arrangements associated with the selecting:

relays and the printer will function and the
printer will operate in a normal manner

and will record every. character as set up

on the selecting relays, that is, 1t will print
or it will space, carriage return, line feed,
etc., in a normal manner. The relay ar-
rangements which do not function when the

control key K is operated are the counting
relays 16, 17, 18, 19, 20 and 21, spacing re-

lay 34, N relay 31 fifth pulse relay, 32,

control lelay 33, and margin relay 36, and

‘these relay arrangements do not operate for

the following reasons.
(1) As no battery is connected to them

none of the counting relays 16, 17, 18, 19, 20
and 21 can operate.

80
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(2) The circuit for operatmg the spacmg ._

| relay 34 1s open at the rlght hand contact of_
-counting relay 20.

" (3) The circuit for operatlng the °

relay 31 is open Kat the left hand contact. of
(4) The circuit of the lower winding of

the fifth-pulse relay 32 is open at the upper

front contact of the “e” relay 31, and the

circuit of. its upper or locking Wmdmg 1S

left hand contact of the control key K.

- (5) The circuit of the control rela 33 is
open at the upper front contact of the fifth-

pulse relay 32.

120
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~open at 1ts own front contact and also at the

130
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(6) The circuit of the margin relay 36 is
open at the upper frent contact of the spac-

 ing relay 34.

As none of these relays can operate when

the control key K is operated, the printer

~will operate in a normal manner, as has been
pointed out, and will record every character

as set up on the selecting relays, that 1s, 1t

- will print or it will space, carriage return

10

line feed, etc., In'a normal manner.
" The 0perat10n of the circuit under the

~ above conditions is as follows: When the

- 20

for the following purpose.

starting key K, is operated it will close a
circuit from battery through right hand
back contact of margin relay 36 and the
auto-stop contacts 22 to operate the dis-
tributor start magnet 23. The auto stop
contacts 22 are provided in the mechanism
“‘When the oper-
ator starts to write out a message, she will
perforate the message on a tape.
the complete message is perforated on the

- tape, it may be desirable to msert the tape

25

1nto the tape transmitter A and to start the

ciphering device in operation. The operator

‘will then continue to perforate the message

~on the tape while one end of the tape is
 being fed into the tape transmitter A. If,

30

under -these circumstances, the speed of the

operator in perforating the tape should be

‘slower than the rate of speed at which the

" other end of the tape is being fed into the
tape transmitter, it will be seen that the

N tape might become torn.
vent-this, the tape 1s run underneath a lever
which 1s known as an auto stop contact, and

30
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'tery, through the brush, segm

~and 5

if there 1s danger of the tape being torn, 1t

will first push this auto stop lever upwards

and thereby open a circuit which will stop
the operation of the ciphering device, and
thereby prevent the tape irom being ‘torn.
This. will release the distributor brush arm
which will rotate continuously until this cir-
cuit 15 opened at the auto-stop contact 22 or
the starting key K,. KEach character in the
message tape will operate one Or more Con-
tacts of the message transmitter A and this
in turn will set up the combination repre-
senting this character on the selecting re-

lays 1, 2,3, 4 and 5. When the brush crosses.

sefrment '99 a circuit will be closed from bat-
ent 29, wind-
ing of release control rel_a,y 35, lower_back
contact of spacing relay 34, to the lower ar-
mature of selecting relay 1, and also through

the back contact of ” relay 31, to the
lower armatures of selectmcr rel‘iys 2, 3, 4

the contacts of any selecting relays that are
operated and through the wmdmas of any
of the cmrespondmﬁ' selecting mwnets 11,
12, 13, 14 and 15 to ground. The do%mﬂ' of
this circuit will operate one or more of the
selecting magnets 11, 12, 13, 14 and 15 and
also the release control relay 35.

———

Before:

op er&te

In order to pre-

This circuit will be extended throucrh ,

The oper--

}ati-'c_vn.. of the release control relay 35 will

to the printer relay 40 and
thus start the printer D in operation in the
usual manner. The printer will then record
the selected character in the usual manner.

connect battery

“When the brush crosses segment 27 the mes-

sage transmitter magnet and the transmitter

relay 30 will be operated over a circuit from
segment 27,

battery, through the brush,
winding of transmitter relay 30 ‘winding of
message transmitter ma

of “e” relay 31, and back contact of spacing

transmitter ‘A ahead one step and set up

|

70
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onet, back contact _

‘relay - 34, to ground The message trans--
mitter magnet will step the message tape in -

&0

the combination for the next character. The

operatton of the transmitter relay 30 will
have no effect at this time as its armature
1s connected to an open contact of the -con-
trol key K. The above described operations,

will be repeated with each revolution of the -
‘brush arm. In case a blank tape signal 15 - -
8et u -
the selecting relays will operate, and, there-

up 1 the message transmitter none of

fore, the circuit of the release control relay

35, and of the selécting magnets 11, 12, 13,

14 and 15, will be left open. Under ﬂ:hese

89

90 -

conditions the release control relay 35 will

not operate when the brush crosses segment
29, and,

therefore, the prm‘ter will not

95

The operation of the circuit arrangements |

of Fig
is as follows: When the clpher cut-off key K,

is in its normal position the cipher tra,nsmlt-'

. 1 when the control key K is operated
and the cipher cut-off key K, 1s not operated .

100

ter Band C and the cipher relays 6,7, 8,9

and 10 will be operated under the control of
the two cipher tapes, and the selecting re-

lays 1, 2, 3, 4 and 5, will be under the com-

bined control of the cipher relays and the

message transmitter A. Under these condi-
tions the character set up on the selecting
relays, and therefore on the selecting.mag-

nets, will be produced by comblmno‘ thie

106

110

character in the message tape with the corre-

sponding characters in the two key tapes.

The stepping magnets of the cipher trans-

mitters B and C will also be connected to

segment 27 so that all three tapes will be
stepped ahead mmultaneously, and the
printer will record a series of characters rep-

‘resenting the combination of the three tapes.
The operation of the circuit arrangements .

of Fig.
cipher cut-off key K, are both unoperated

1 when the control key K and the

will now be descrlbed Under these condi-
tions it 1s pomnted out that the

“stunt” signal and also for the letter “e” as
indicated by the dforementloned code. The

printer WIH also space the letters in groups.

of five and the carriage will return auto-
matically and the pqper Wlll feed a‘t ‘the

end ot e.a(,h line.

printer will
automatically substitute two letters for each

116

12C

125
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A

contacts of the control relay

0ne end of the winding of the “e” relay
31 is connected to battery’ throu h the back

15

- 10

20

25

| ::':‘3-0'; - o
 and the figure shift signal (—l—
from the winding of “e i relay

tacts of the control ke

of the winding of this relay 31 is connected

to the contacts of the selecting relays 1, 2,
3, 4 and 5. These selecting relays are 50
wired that “e” relay 31 will be operated
whenever a code combination rePresentlng

“stunt” signal, or the letter “e’

on the selcctmo' relays but the “e” relay 31

will not be operated by any other code com-
blnatlon The code comblnatlons reprﬂesent-

Letter Shlft__'._.._..-'-—--—-- -——'--'{'
- .Flgure Shlft..-._.._;_j-'___.._;.r__- -+ .
- Blank tape___________ ——

Line feed__.__;____.._...._ -

Space signal___._______ —

;arriage return______

' o

The. operatmg circuits for “e” relajf,:r 31 when
the above sign

- may be traced through the contacts of the

- -,2 and 1, to ground.
a2

40

relays as follows: =
or the letter shift signal

(FF+4),

selectm

1)

the front contacts of selectlng relays 5 4,
(2) for the blank tape signal '

?
and the hne feed s1gna1 ) —--—--~) from
the winding of *“e” relay 31 through the
upper back contact of relays 5 and 4 and
middle back contacts of - relays 3 and 1, to

ground.
(3) For the letter “e” |

( —_

~ from the winding of “e” relay 31, through

45

“lay 1, to

50

the upper back contacts of relays 5 and 4,

through the middle back contacts of relays

3 and 2, and the middle front eontact of re-

oround. ' .
(4) For the s(pace s1gna1

from the winding of p e’ relay 31 through
the upper back contacts of relays '5 and 4 y
upper front contact of relay 3, and upper p

- back contacts of relays 2 and 1 to ground

99

60

(5) For the carriage return signal

(.._..__.___

from the Wlndmg of g 1 rela.y 31, through-
“upper back contact of relay 5, upper front.
- contact of relay 4, and upper back contacts

of relay 8, 2, and 1 to ground.
"From the above descrlptlon 1t Wlll be seen
that, whenever a code combination repre-

sentmg a. “stunt” signal or the letter “e

. 65

PNk

is set up on the selecting relays, the “e re-

-—

33 and the

K. The other end'- pe
-other- than letter

1S set up

al combmatlons are set up
lecting magnet 11, which will ’

‘printer to print the letter
brush crosses segment 28,.a ClI‘Clllt will be

-,
31 through
spacing
. will lock 1itself through its upper winding
and through the back contact of the trans-

 mitter relay 30 and the left hand contact of

' ‘nets.

1,41 6,765 _

| that for all other code comblnations set up
~on the selecting relays, their arrangement 1S

such that the operating circuit of “e” relay
31 -will not be closed -As the “e” relay

“e” or

set up on the selecting

actly as 1f the control key

31

“stunt” s1gnals 1S
relays, accordingly
the fifth-pulse relay 32 and control relay 33
‘will not operate, and the printer will record .

‘the letters set up on the selecting relays ex-
K was operated,

except that a space will be introduced -be-- _- -

70

75

tween each group of five characters as . wﬂl -

d

‘be explained later. -
peration of the circuit arrangement
is

- set np on the selecting relays, thereby caus- -
1ng °

The o

when g “Stunt”: signal or the letter ‘“e”

” relav

. 31 to be operated, will now be o
| descrlbed' - When the brush of the distrib- - |
- utor crosses segment 29 a circuit will be

85
closed from battery, through the brush, seg- =

ment 29, release control relay 35, back con-

Ing: magnet 11, to ground. This will oper-
ate the release control relay
ause the

hen the

CC 3?-

closed for operating the fifth- pulse relay

 tact of spacmg relay 34, front contact of *e” -
- relay 31, and through the winding of select- o
90
35 and se- -

32 through the upper front contact of * ”: o

relay 31 and the u

the control key. K.. The lower armature
of the fifth- pulse relay 32 will switch select-

ing magnet 15 from the front contact to the

back contact of selecting relay 5. This,
however, will have no efféct at thlS time as
the circuit of the armature of selecting relay
5 is open at the lower back contact of “e”

relay 31. When the brush crosses segment
27, the transm1tter relay 30 and the stepping
magnets of the transmitter A, B and (
not operate as their cn'cmts are open at the
upper back contact of “e” relay 31.

crosses segment 26
operate through the winding of the fifth-

The control relay 33 will lock itself to bat-
tery through the back contact of the trans-

. mitter relay 30 and will release “e” relay 31.

When the brush crosses segment 29 on its
next revolution, a circuit will be closed

“through the release control relay 35, lower

. ‘back contacts of spacing relay 34 and ¢ |
‘relay 81 to the armatures of the selectlncr'

ulse relay 32 n parallel w1th a resistance.

upper back contact of the
‘relay 34. The fifth-pulse relay 32.

110

will -

The
‘combination set up on the selecting relays'

| Wlll therefore, be retained. ‘When the brush

115
the control relay 33 will

120

>’ 125

relays and windings of the sélecting mag- -

relay 35 and the selectlng magnets and will -

lay 31 wﬂl be 0pera-ted It 1s pomted out '_set up on the selectmg magnets the mgnal

This will -operate the release control

130
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comblination that is on the selecting relays

- except that selecting magnet 15 will operate

[

if selecting relay 5 is released and will not
operate if selecting relay 5 is operated. or,
1n other words, the fifth impulse will be re-
versed. {'nder these conditions the printer
will record the second letter representing
the particular “stunt” signal as shown in the
atorementioned code. When the brush
crosses segment 27, the stepping magnets
of the transmitters A, B and C will be op-
erated thus setting up a new code combina-
The trans-
mitter relay 30 will also be operated and
will release the control relay 33 and the
fitth-pulse relay 32, thus restoring the cir-
cuit to its normal condition. The above de-
scription covers the operation of the cireuit
. substituting two letters for each “stunt”
signal and for the letter “e.”

The automatic spacing of the letters into
groups of five and the operation of return-
Ing the carriage at the end of a line will now
be described. The spacing operation is con-
trolled by a group of counting relays 16, 17,
18, 19, 20 and 21. Relays 16 and 17 operate
as follows: It i1s assumed that the printer
carriage is at the beginning of a new line
when the control key I is restored to its
normal position. When the Dbrushes cross
segments 25 during their first revolution, re-

lay 16 will be operated over a circuit from

35

- 20

535}

60

63

battery, right hand contact of control key
K, winding of relay 16, upper back contact
of relay 17, outer segment 25, brush, inner
segment 25, and lower hack contact of relay
17, to ground. Relay 16, on operating, pre-
pares a circuit for operating relay 17, but

relay 17 1s short-circuited at this time and

will not operate until the brushes leave seg-
wents 25, When the brushes pass off of
these segments. relay 17 will be operated in
series with relay 16.- When the brushes
cross -segments 25 on the second revolution,
relay 16 will be short-circuited and released.
The path of the current at this time is from
battery, through the right hand contacts of
control key Ii, lower front contact of relay

150 mner segment 25, brush, outer segment

23, upper front contact and winding of re-
lay 17, to ground. When the brushes pass
off of -segments 25. this circuit will be in-

terrupted and relay 17 will be released. The

third revolution of the brushes will cause
relays 16 and 17 to operate again. and the

fourth revolution of the brushes will cause

them to release again. In other words re-

lays 16 and 17 will both be operated and

both released on alternate revolutions of the
brushes.

The relays 16 and 17 control the series of

counting relays 18, 19, 20 and 21 in the fol-
lowing manner. As previously described
during the first revolution of the brush the
first letter will be printed and relays 16 and

17 will operate. Relay 17 on operating will
ciose a circult for operating counting relay

18. This circuit will extend from battery
through the right hand contacts of the con-
trol key IX through the lower front contact 70
of relay 17, left hand back contact and wind-
g of relay 18, and right hand back con-
tact of relay 21 to ground. Relay 18 will
lock itself through its left hand front con- -
tact. Relays 19, 20 and 21 will not operate 75
at this time as their windings are short cir-
culted. ' - | _

The second revolution of the brush will"
cause the printing of the second letter and
will release relays 16 and 17. Relay 17 on re- 80
leasing will operate relay 19 over a circuit
extending from battery through the contacts
of the control key K, left hand front con-
tacts of relay 18, winding and left hand back
contacts of relay 19 and back contact of relay 85
17 to ground. Relay 19 will lock itself to
ground through its left hand front contact.
Relays 20 and 21 will not operate at this
time as their windings are short circuited.

- The third revolution of the brush will 9¢
cause the printing of the third letter and the
operation of relays 16 and 17. Relay 17 on
operating will close a circuit for operating
relay 20. This circuit will extend from bat-
tery through the contacts of the control key 95
K, lower front contact of relay 17, left hand ==
back contacts and winding of relay 20, and.
left hand front contact of relay 19 to
ground. Relay 20 will lock itself to battery
through 1ts left hand front contact and the 100
right hand front contact of relay 19. Relay
21 will not operate at this time as its wind- .
ing 1s short circuited. The closing of the
right hand contact of relay 20 will have no
effect at this time as its circuit is open at the 105
back contact of relay 18. o

On the fourth revolution, the brush will
cause the printing of the fourth letter and
will release relays 16 and 17. Relay 17 on
releasing will close a circuit for operating 110
relay 21. This circuit extends from battery
through the contacts of the control key K,
right hand front contact of relay 19, left.
hand front contact of relay 20, wihding and
left hand back contact of relay 21 and back 115
contact ot relay 17 to ground. . Relay 21 wall
lock itself to ground through its left hand
front contact. Relay 21 will also disconnect
the direct ground connection from the wind-

g of relay 18 and will.connect relay 18 to: 1'20

ground through the back contact of relay 17.
This will have no effect on relay 18 at this
time. ' |
On the fifth revolution, the brush will
cause the printing of the fifth letter and will 125
cperate relays 16 and 17 again. When relay
17 operates it will connect battery instead
of ground to rglay 18 which will release
relay 18. Relay 18 on releasing will con-
nect relay 19 to battery through the lower 13¢




10

no effect on relay 19 at this time.

~open the circuit which normally

S

front contact of relay 17. This will have

18 on releasing also closes a circuit for
operating the spacing relay 34. This cir-
cuit extends from battery through the con-
tacts of control key K, right hand back
contact of relay 18, right hand front con-
tact of relay 20 and winding of spacing
relay 34 to ground. The spacing relay 34 on
operating will open the circuit of the step-

ping magnets of the transmitters A, B and

C, and the transmitter relay 30. It will also
extends

- “from the release control relay 35 to the lower

15

20

~ tact of the spacing relay 34, and winding of

25

30

35

under these conditions the p
troduce a space after the fifth letter. Dur-

armatures of the selecting relays and will
connect the release control relay 85 directly
to selecting magnet 13. |
"~ When the brush crosses segments 29 on 1ts
sixth revolution, a circuit will be completed
from battery, through the brush, segments
29, release control relay 35, lower front con-

the selecting magnet 13, to ground. This
will operate selecting magmnet 13 and the re-

lease control relay 85. The operation of se-

lecting magnet 13, sets up in the printer the
combination representing a “space”. 'The
release control relay 35 closes the circuit for
operating the printing relay 40, thus start-
ing the operation of the printer. Operating
rinter will in-

ing the previous (fifth) revolution of the
Lrush, the tapes have been stepped forward
in the transmitters A, B, and C, thus setting

~ up on the sélecting relays the combination

representing the next letter to be printed.
The circuit of the stepping magnets of the

 transmitters will be held open at the con-

40

45

tacts of the spacing relay 84 during this (the
‘sixth) . revolution, and therefore the com-

bination for the next letter will remain on
the selecting relays. ' -
When the brush crosses segments-25 (dur-

ing the sixth revolution), relays 16 and 17
will be released. Relay 17 on releasing will .
¢onnect ground instead of battery to relay

- 19. This will release relay 19 and it in turn

20

will release relays 20 and 21. Relay 20 on
releasing will open the circuit of the spac-

ing relay 34. The counting relays and the

~ spacing relay are thus restored to normal.

99

60

- ratchet mechanism. When the space ratchet

The operations described above, will be re-,

peated during every six revolutions of the
brush with the result that a space will be
introduced after each group of five letters.
The operation of returning the carriage at
the end of each line is as follows. The mar-
gin contacts 41 in the printer are to be ad-
justed so that they will close while the tenth

group of five letters is being printed. These

margin centacts 41 are operated by a cam or
projection which is provided on the space

wheel moves to a position so that the car-

Relay

‘margin relay

1,416,765

riage is close to the end of a line, this cam
or projection will strike and close the con-
tacts 41. In the above mentioned patent to
Yorke, these margin contacts might be op-
erated by a cam or projection, such as the
projection 5¢ in Figure 1. These contacts
prepare a circuit for operating the margin
relay 36, but this relay cannot operate until
the spacing relay 34 operates. The opera-
tion of the margin relay is as follows. The

spacing relay 34 will be operated when the

brush crosses segments 25 after printing the
fifth letter of the tenth group.

lution a circuit will be completed from bat-
tery, through the brush, segments 29, release
control relay 85, lower front contact of spac-
ing relay 34, and in parallel through select-
ing magnet 13, to ground, and through the

margin contacts 41, margin relay 36, and up-

per front contacts of spacing relay 34, to

ground. This will operate the release con-

trol relay 35, selecting magnet 13 and the
36. The printer will space 1n
the usual manner. The margin relay 36 on
operating locks itself to battery through the
carriage return magnet 37, -thus operating

When the
brush crosses segments 29 on the next revo-

70

75

80

80

90

the carriage return magnet 37. It also closes

a circuit at its right hand front contact for
operating the line feed magnet 47 and opens
the circuit of the distributor start magnet 23

at its right hand back contact thus allowing

the brush arm to come to rest after complet-
ing this revolution. The brush arm will re-
main at rest until the comparatively slow

carriage return operation has been com-

pleted. The line feed magnet 47 will feed
u;r) the paper and the carriage return magnet
37 will allow the carriage to return to the
beginning of a new line. The carriage con-
tacts 38 will be opened when the carriage has

9o

100

105

been completely restored and this will re-.

lease the margin relay 36 and the carriage
return magnet 37. The margin relay 36 on
releasing will close the circuit for operating
the distributor start magnet 23 again.

- Whenever a “stunt” signal or the letter
occurs as the last character of the five letter
group, a space will be introduced between
the two letters which are substituted for the
“stunt” signal or the letter “e” in the man-
ner which will now be described. For pur-
poses of illustration, we may assume that a
“stunt” sign
on the selecting relays and that the brush

(90
€

printer has recorded the letter “e” and the
fifth-pulse relay 32 and control relay 33 have

been locked up and the “e’” relay 31 has been
released. Also . as the letter ‘“e,” or “stunt”

signal is the fifth letter of a group the spac-

ing relay 34 will also operate. The spacing

relay 34 causes the printer to introduce & space -

(or carriage return and line feed) after the

letter “e” as previously described. It also

110

115

al or letter “e” has been set up

120

- arm has rotated with the result that the

125

130
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e Slgnal combination is therefore held on the tributor 24 for timing certain of the: opera- .
- 5 selecting relays and as the transmitter relay tions, and the “S” relay 61 and the fifth- 76 =~

pulse relay 32. The other arrangements
consist of the selecting relays 17, 2%, 8, 4"
~and 57, the ciphering relays 6,7, 8 9, and

10, the message transmitter A, and the el =~
pher transmitters B and C of which no 75

~ further description will be given as their

~operation 1s .substantially the same as in

10

_____ i 1s ad; Fig. 1. Like reference characters have been -
~ to prepare the cipher message in suitable wused to denote hike parts in both figures of

- means for substituting letters for the “stunt” unit D will now be described. =~

The following modifications in the printer

signals, means for @ividing the letters into (1.) The stop bar 63 for the letter S s

o groups of five, ;an‘_d means for automatically to be arranged so that it. will be controlled
20 restoring the carriage and feeding the paper by the armature of a magnet 62 instead of g5
e aztﬂl?; ;en'df O_f -the_ _ll_Ile_._ In the arrangements being controlled by  the rselectingr AISES.
""""" ot Fig. 2 these results are accomplished by  This can be done by changing the shape of
making certain modifications in the con-  the stop bar so that its vertical leg will ex-
~_ struction of the printer itself, rather than tend past the selecting disc with itsend op-

as in  posite the armature of a stop magnet mount-

o0

ed 1in the crown assembly. a0

SERESEENNS P 1In the arrangements of Fig. 2 two letters (2.) An extra “stunt” bar is: tobé added
- will be substituted for each “stunt” signal and the selecting discs are to be slotted so
~ that this bar will operate and close.the con~

1n accordance with the following code:

-:-:'-:.:.:.:_S:L:I‘Q;jreseﬂtsgliﬂe:fee{i.=::5:5._._:::::_.'_ .:.:.':__ i .
"""" T . recerved, or in other words whenever none

S H represents space.
5 0O represents carriage return.

the clear out relay 89 to clear oui the printer. :

40
45
50

08

60
1" to 26" inclusive. A cam 64 is provided

- the space control contacts 65.
60

- S Y represents letter S.

The - “stunt” contacts i1n the printer are
used for controlling the substitution of

these letters for the “stunt” signals and con-

tacts operated by the space ratchet wheel
are ‘used to control return of the carriage,
the line feeding and the spacing between

five-letter groups.

"The printer D is of a type well-known in
the art such as is illustrated in the Patent

No. 1,215,604, to G. M. Yorke. Associated

therewith are the “stunt” contacts 67 to 73
inclusive. There is also associated with the
printer a printing relay 40, clear out relay
39, release magnet 42, start relay 43, start
magnet 44, printing magnet 52, with which
are assoclated the type shaft 48, the strik-
Ing arm 49" and the stop bars, such as 49.
There 1s also provided the space lock relay
o1, space magnet 50, line feed magnet 47,
shiit magnet 46, margin relay 36, and the
carriage return magnet 37. There is also
provided a gang switch. 74 shown in its nor-
mal position and the gang switch contacts

driven by the space ratchet mechanism and
this cam controls the margin contacts 41 and
:@SSOCiRtEd

with the space control contacts is the space

- This “stunt” contact repiaceé the release

control relay. o ._
(3.) In order to control the carriage auto-
matically so as to space the letters in groups -

of five and so as to return the carriage and

feed up the paper at the proper time, the .

cam 64 1s to be connected to the space
ratchet wheel for operating two sets of con-
tacts as shown in the circuit diagram. This -
cain rotates with each operation’of the space 130
magnet 50 and operates space control con-
tacts 65 after the fifth letter is printed, and
then after every sixth succeeding operation

of the printer. As will be explained, the:
circuit arrangements are such that “these iz
space control contacts introduce the space
after each group of five letters. - -

(4.) The margin contacts 41 are to be ad-
justed to operate while the tenth group of
five letters is being printed and as will be 395
explained they cause the carriage to return
after the last character of this tenth group

in each line 1s printed.
(5.) The carriage return relay 37 and a

space control relay 60 are added to the 125

printer to control the automatic spacing and

carriage return operations. S

~ (6.) The cam switch T4 is added to the

printer and is so arranged that if it is in

one position the printer will operate in a 130

|



- pnormal manner and when it 1s in another

" position the printer will automatically sub-.

10

~and will record every

stitute two letters for each “stunt” signal

and will also introduce spaces after each

group of five characters, etc.

The operation of the circuit arrangements
 with the cam switch 74 and the cipher: cut-
off key K, operated will now be described.
When the cam switch 74 is in its normal

position, as shown on the drawing, the
printer will operate in the normal manner

 on the selecting magnets; that is, it will

_'15:

- magnets. If the cipher cut-off key K, is

also operated the cipher transmitters B and .

C and cipher relays 6; 7,.8, 9. and 10 will
" not operate and the printer will record each’
- character as it is set up “on the message
The printer is used in this
way for récording such parts of the message

20

~ transmitter.

29

30

print the letters set up on the selecting mag-_
nets and will space, carriage return, or line

feed, efc., when the signals representing
these functions are set up '

as the address, etc., which are mot put 1n
cipher., . L
The operation of the Tvircuit under these

conditions is as follows: -~ .- ..
- When the starting key K, is operated 1t
‘will close a circuit from battery, over the

 back contact of the margin relay 36 and the

auto-stop. contacts 22 to operate the dis-

“tributor start magnet 28 this will allow the

 distributor brush arm to rotate continuously

- 39

40

495

until this circuit is opened either at the
auto-stop lever 22 or starting key K,. Kach
letter in the message tape -will operate one

“or more contacts of the message transmitter
A and this in turn will set up the combina-

tion representing this letter on the trans-
mitter relays 17,2/, 8’,;4” and 5" and this
will set up the same combination on the
selecting magnets 11, 12, 13, 14 and- 15 in

the printer (as none of the cipher relays
are. operated). - When the brush crosses

segment 75 an impulse will be sent through

cam switch contacts 2’7 and.1’’ to operate
' the printing

relay 40 and start the opera-

. tion of the printer. When the brush crosses

o0

535

60

segment 77.the stepping magnet of message

transmitter A will be operated and this will

force all five transmitter contacts against the

right hand bus bar, thus releasing the trans-
mitter relays and the-selecting magnets. The
transmitter magnet will also advance the.
- message tape one character.

brush passes off of segment 7 the trans-

mitter magnet will be released and this will

set up on the transmitter contacts, the trans- -

mitting relays and the selecting magrnéts the

. combination representing the next character

of the message. - These operations will be
repeated with each revolution of the brush
~arm. Under these conditions the printer will

character ‘as set up

~ the signal representing
ceived selecting magnets

 the letter S an

When: the

1,418,765

' opefa.te.ndrma,ll on every signal ex;c'ep.t

“blank tape” and the letter S.

65

The operation of the printer for the sig-

be described. When there are no holes 1n

‘the tape none of the transmitter contacts,
and therefore none of the transmitter relays
or selecting magnets will be operated and the

slots in the five selecting discs will be 1n
alignment opposite the blank “stunt” bar.

"When the printing relay 40 operates 1t will

operate the release magnets 42 and they will

nals “blank tape” and the letter S will now

70

75

release all of the stop bars and “stunt” bars.

sistance, cam switch’ contacts 25’ and 24",
through the winding of the clear out relay
39 to ground. The closing of this circuit

will operate the clear out relay 39 and re-

‘The blank “stunt” bar will enter the slots- -
“and operate the blank stunt contacts 69. .
This will close the circuit from battery,
on the selécting: through the blank “stunt” contacts 69, cam
‘switch contacts 13’7 and 12/, through a re-

'8_0

85 .'

lease the printing relay 40 and release mag-

nets 42, thus clearing out the, printer- and
leaving it ready for the next letter. When
‘the .letter S is re-
11 and 13 will op-
erate with the result that the slots 1n the
selectin{g
the S “stunt” bar. The printing relay 40
and release magnets 42 will operate as usual

90

discs will be in alignment opposite

95

and the S “stunt” contacts 67 will be closed.

The release magnets 42 also operate a set of

contacts which close a circuit for operating

‘the start relay 43 which In turn operates
the start magn
‘shaft 48. The S “stunt” contact 67 closes
the circuit from battery through cam switch
contacts 5”7 and 4’7, and through the wind-

et 44 and releases the type

ing of the S magnet 62 to ground. This will
operate the S magnet 62 and allow the inner
end of the S stop bar 63 to rise in the path
of the striking arm.. The striking arm on

the type shaft will come into contact with

100

105

the S stop bar, which will stop the type

wheel with the letter S opposite the print-
ing arm. The circuit will then be closed
from battery, through the S stop bar 63

“and striking arm 49’, through the windings .
of the printing magnet 52, space lock relay
‘51 and clear out relay-89 to ground, which

will operate the (frinting magnet 52 to print

It should also be observed that when the
cam switeh is in its normal position S relay
61, the fifth pulse relay 32, space control re-
lay 60 and margin relay 36 canmot operaie
for the following reasons:- = =~ = °F

(1) The operating circuit of relay 61 is
open at.cam switch contact 6”'. ‘
(2) The circuit of the windi

fifth pulse relay 32 is open at the front con-
tact of Srelay 61. . -

, and will cause the printer to
space and clear out in the usual manner.

ng of the

110

115

120

125
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b

20

- cipher relays will operate under the ‘control

23

- 30

1,416,768

(3) The circuit of the operating winding

‘of the space control relay 60 is open always,

either at the outer space control contact 65
or at cam switch contact 3. The circuit

‘of the locking winding of this relay is also

either open or connected to battery at both

ends. .
(4) The. circuit of the operating winding

“of the margin relay 36 1s open either at the

outer margin contact 41 or at the lower front
contact of the space control relay 60.

- The operation of the circuit arrangement
with the cam switch in its normal position
and the cipher cutoff key in its normal posi-
tion is as follows:

- When the cipher cutoff key is in its nor-
‘mal position the cipher transmitters and
cipher relays will be operated under the con-

trol of the two key tapes. This is the nor-
mal condition of the- apparatus when it is
used for deciphering incoming messages.
When the cipher cutoff key is normal the

of the two key tapes and the selecting mag-
nets will be controlled both by the transmit-
ter relays and the cipher relays so that the
character set up on the selecting magnets
will be produced by combining the character
1n the message tape with the corresponding
character in the two key tapes. The mag-
nets in the two cipher transmitters will be

- connected 1n parallel ‘with the magnet of

. 35
40
.45
50

29

60 -
for the stunt signals (and letter “S”’) will be

. 6B

the message .transmitter so that all three

tapes will step forward simultaneously when

the brush crosses segment 77. Under these

conditions the printer will record a series of

characters produced by combining the three
tapes. |

- The operation of the circuit arrangement

with the cam switch operated and the cipher
cutoff key normal is as follows:

The cam switch is operated for printing
the enciphered part of an outgoing message.
Under these conditions the printer will auto-
matically - substitute two letters for each

~stunt signal and also for the letter “S.” and

the printer will also space the letters into
groups of five, the carriage will return auto-
matically and the paper will feed up. at the
end of each line. '

In this circuit arrangement the letter “S”
1s used to designate the stunt signals instead
of the letter “e” because this requires less
change in the printer unit as the printer is
normally equipped with a stunt bar oper-
ating on the letter “S” signal. By provid-
ing a suitable stunt bar and stunt contacts,
any letter could be used as a designating

letter. o |
The operation of substituting two letters

described without considering the automatic

spacing and carriage return operations.

If the combinations of holes in the. three
tapes are such as to set up on the selectmg

‘tacts 13”, 14:”; 57 and 6”3

magnets a combination representing any

<)

letter (except “S”), the printer will oper-,

ate as usual to record the selected letter. If,
however, the tapes combine so as to set up
on the selecting magnets a combination rep-
resenting the letter “S” or gne of the six
stunt signals the printer will operate as de-
scribed below. S

~When the rotating brush crosses segment
75, the printing relay 40 will operate and
will cause the successive operation of the re-
lease magnets 42, start relay 43 and start
magnet 44, thus releasing the typeshaft 48.
If a stunt or letter “S” combination is set

up on the selecting magnets 11 to 15 inclu-
sive, the slots in the selecting discs will be in’

alignment opposite one of the seven “stunt
bars” and when the release magnets 42 oper-
ate, this selected “stunt bar” will enter the
slots and operate its “stunt contacts.”

70

75

80

86

The stunt contacts will close a circuit for .

operating the “S” relay 61. Depending on
which of the stunt contacts 67 to 73 inclusive
are operated, the current will take one of the
following paths: o o

(1) For the letter “S”—from battery,

90

through the “S” stunt contacts 67, cam

switch contacts 5/ and 6’’, and winding of
the “S” relay 61 to ground. '
(2) For carriage. return—from battery,

thro_ugh cam switch contacts 26’7 and 25/,

carriage return stunt contacts 68, cam.
-switch contacts 8”7, 9”7 5’/ and 6”7, and wind-

mg of “S” relay 61 to ground. o
~(3) For blank tape—from battery, through
“blank” stunt contacts{69, cam switch con-

tacts 13", 14" 5" and /6", and winding of

“S” relay 61 to ground. , -
(4) For letter shift—from battery, through
“letters” stunt contacts 70, cam switch con-
. and winding of
“S” relay 61 to ground. -
(5) For figure
through cam switch contacts 26”” and 25”7,
“figures” stunt contact 71, cam switch con-

95

100

105

shift—from batterv, |

110

tacts 16”7, 177, 5’/ and 6"/, and winding .of

“S” relay 61 to ground. R

(6) For hne feed—from battery, through
line feed stunt contacts 72, cam switch con-
tacts 19”7, 20”7, 5 and 6" and winding of

“S” relay 61 to ground.

(7) For space—from battery, through -
lower front contact ot start relay 43, space

stunt contact 73, cam switch contacts 227/,

23"", 5" and 6", and winding of “S” relay 12(

61 to ground. = o
The distributor segments are to be so

spaced 1n relation to the speed of the rotat-

ing brush arm that sufficient time will elapse

for the successive operation of the printing

relay 40, release magnets 42 and “S” relay
61 while the brush in crossing segment 75
and the dead segment 76 following it. ¥Un-
der these conditions “S” relay 61 will op-

erate before the brush reaches segment 77

115

120

125

130
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slots of the selecting discs will

"when the brush:

1O

and will prevent the operation of the trans-
mitter magnets while the brush crosses the
segment 77. ' |
The “S” relay 61 closes a circult at 1ts
lower contact for operating the fifth-pulse
relay 32 which locks “itself to battery

“throuch the lower front contact of the start

e

relay 43. The fifth-pulse relay 32 switches
the circuit in such a way that selecting mag-
net No. 15 will
been previously operated and will be ener-
oized if it had been previously unoperated,
but the presence of the stunt bar in the
prevent any
change in the position of the fifth select-
ing disc at this time. '

The “S” relay 61 also prepares a circuit
for operating the “S”

the brush crosses segment 77 the “5” mag-

net 62 will be operated over a circuit ex-

tending from battery through the brushes,
segment 77, upper front contact and upper
winding of “S” relay 61 and winding of
«Q” magnet 62, to ground. The operation
of the “S” magnet 62 will release the “S”
stop bar 63 and allow its inner end to rise
into the path of the rotating striking arm
49’. When the striking arm comes 1nto con-
tact with the “S” stop bar, the type shaft
will stop in position to print the letters
“S” 9nd a circuit will be closed from battery
through the “S” stop bar 63, striking. arm
49’ printing magnet 52, space-lock relay
51. and clear-out relay 39 to ground, which

will cause the printer to print the letter

«S” and to space and clear out in the usual
When the printer clears out, the circuit
of the lower winding of the “S” relay 61
will be opened at the stunt contacts. The
upper winding of this relay will be opened
passes off of segment 77
(and the “S” magnet 62 will be . re-
leased at this time). The “S” relay 61 will
release when the circuits of both windings
are open. As this cannot occur until after
the brush has passed off of segment 77, 1t
is evident that the message transmitter mag-
nets cannot opeérate during this revolution
of the brush arm and therefore, the same
combination will be held on the cipher re-
lays and transmitter relays. o

arranged that they connect battery
fifth-pulse relay 32 locking circuit before
start relay 43 releases. Therefore,

fifth-pulse relay 82 will remain locked up
after the printer has cleared out. Under
these conditions the selecting magnets will
remain operated in the same combination as
for the stunt signal except that the fifth-

the

pulse will be rveversed. This will be the

combination for selecting and printing the

second of the two letters representing this

particular stunt. signal. .

‘not connect battery
be deenergized if it had

This causes a momentary

‘magnet 62. When

‘brush crosses segm

The contacts of release magnet-42 are o
to the

the

1,416,765

During the next revolution of the brush
arm, the printer will print this second let-
ter in the usual manner and the tape trans-

mitters will step forward to set up the com-

bination representing the next letter or
stunt signal. A retardation coil is connected
in series with the start relay 43 to make 1t
slightly slow in operating so that 1t will
y to the locking contact
of the fifth-pulse relay 32 until after the
contacts of release magnet 42 have opened.
vy opening of the
locking circuit of the fith-pulse relay 32
and releases that relay which in turn either
operates or releases selecting magnet . No.
15. The fifth selecting disc will be held 1in
its former position, however, by the stop
bar until the printer clears out. The above
description covers the operation of sub-
stituting the proper two-letter groups for
the stunt signals. |
- The automatic spacing carriage return;
and line feed operations will now be de-
seribed. 'The operation of the printer when
s succession of letters other than the letter
“S” is being set up on the selecting magnets
will be described first: Under these condi-
tions none of the stunt contacts will op-
erate. Assuming that the carriage has been

returned to the beginning of a line, the

space-control contacts 65 will be in the POSI-

70

75

80

85

90

95

tion indicated on the drawing. When the

brush crosses segment 75 a circuit will be
closed from battery through cam switeh
contacts 2’/ and 8/, through the middle and
inner space-control contacts 6o, through the
winding of the printing relay 40 and back
contact of the clear-out relay 39 to ground.
This will operate the printing relay 40

The printer will print, space and clear out

as. usual and the cam will be rotated one

step by the space ratchet wheel. When the
ent 77 the tapes will be

advanced in the usual manner. -

~ The operation of printing the second,

third and fourth letters is exactly the same.

After the fifth letter is printed the space

‘ratchet cam 64 will rotate far enough to

100

105

110

operate the space-control contacts 65. The

- transmitter magnets will also operate and
‘set up the combination for the sixth letter .

in the usual manner.

115

"When the brush crosses segment 75 on its

sixth revolution a circuit will be closed from

‘battery through segment 75, cam switch con-.

tacts 9 and 8’/ and the middle and outer

space-control contacts 65 and through the

upper winding of the space-control relay 60

120

to ground. This will operate the space-

control relay 60 which will lock itself

125

through its lower winding and close a cir- -

cuit through the margin contacts 41 for

operating the space-lock relay 51 and clear-
out relay 39. This will cause the printer
to space which in turn will allow the space-

13(
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- control contacts 65 to return to thei-rl normal

10

15

position, . - , *

When the brush crosses segment 77 the
transmitter magnets will not operate because
their circuilts are open at the upper back con-
tact of the space-control relay 60. There-

fore, the combination for the sixth letter

previously set up on the selecting magnets

will remain. When the brush crosses seg-

ment 78 the locking winding of the space-
control relay 60 will be short-circuited and
1t will release, thus releasing the space-lock

‘relay 51 (provided the space magnet 50 has
operated by this time) and restoring the cir--

cuits to their normal condition. .

When the brush revolves again it will
cause the printer to print the sixth letter in
the usual manner and the operation will con-

- tinue until another group of five letters has

20

30

36

been
relay 60 will operate and introduce a space
agaln 1n the manner just described. o

A pin 66 is attached to the space ratchet
wheel 1n such position that it will operate
the margin contacts 41 at some time during

the printing of the tenth group of five char-

acters. The margin contacts 41 will remain
operated until the cam is restored tc its nor-
mal position,

The operation of the margin contacts 41
will have no effiect until the space-control

relay 60 is operated after the fifth letter of

the tenth group of five is printed. When
the brush crosses segment 75 after this fifth
ietter has been printed, the space-control re-
fay 60 will operate as-previously described
and 1t will lock itself and close a circuit
through the outer margin contact 41 for op-

~erating the margin relay 36. This relay will

40

lock itself through the winding of the car-

riage return magnet 37 and through the car-

riage contacts 90. The margin relay 36 also

“closes & circuit for operating the line feed

40
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magnet 47 and opens the circuit of the dis-
tributor starting magnet 23. This allows the

brush arm to come to rest againsi the arma-
ture of the start magnet and to remain at
rest until the comparatively slow carriage re-
turn operation 1s completed. The carriage

return magnet 37 releases a pawl which nor--

mally holds the space ratchet wheel and this
aliows the carriage and the space-control
cam to be returned to their normal positions.
When the carriage is completely restored it

opens-the carriage contacts 90 which releases

the margin relay 36 and the carriage return
magnet 37. The margin relay 36 on releas-

1ng, releases the line feed magnet 47 and

closes the circuit for
brush arm. | L o .

The above description of the automatic
spacing and carriage return operations was

starting the distributor

based on the assumption that no stunt (or
letter “S”) signals were set up on the select-
ing magnets. In practice, such a signal-

printed after which the space-control

‘be set up

i Rui R
might occur at any part of a five letter group.
The effect of such an occurrence on the auto-
matic spacing and carriage return operations

will now be described: If a stunt signal or
letter “S” occurs as the first, second, third or

70

fourth character of a five-letter group, the

circuit will operate as previously described
and the proper two letters will be printed to
represent the stunt signal. If, however, a
stunt signal, or letter “S”, occurs as the fifth
letter of such a group, it becomes necessary

to introduce a space (or in some cases to re-
turn the carriage) between the two letters

which are substituted for the stunt signal.

In order to describe this operation we may
assume that four letters of a particular group
have been printed and that the three tape

transmitters have stepped forward and set

(]

8(

up on the selecting magnets a combination

representing the letter “S” or one of the six

8H

stunt signals. Under these conditions the

slots 1n the selecting discs will be in align-

ment opposite one of the seven stunt bars. -

When the brushes cross segment 75, the

printing relay 40, release magnets 42, start
relay 43 and start magnet 44, will be oper-
ated 1n succession as usual.

90

When the re-

ledse magnets 42 operate, the selected stunt -

contacts will close and this will operate “S”

relay 61 which in turn will operate the fifth-

pulse relay 82. When the brush crosses seg-

ment 77, 1t will operate “S” magnet 62 and

reiease the “S” stop bar 63. This will stop
the type shait and cause the printer to print
the letter “S” and to space and clear out in

the usual way.

When the fifth-pulse relay 32 operates it
will reverse selecting magnet No. 15, and
when the printer clears out, the selecting
disc controlled by magnet 15 will be released
or operated as the case may be, thus setting
up the combination for printing the second
of the itwo letters representing the stunt
signal. | -
- When the space magnet 50 operates, the
space-control contacts 65 will be operated by
means of the cam. This will connect seg-
ment 75 to the space-control relay 60 so that
when the brush revolves again the printer
will space (or the carriage will be restored)
as previcusly described in detail.

cults are open at the back contact of the
space control relay 60. The fifth-pulse re-
lay 32 will not release during this revolution
of the brush arm because the release mag-
nets 42 are not operated when the’ printer

‘performs this special spacing (or carriage

return) operation. Therefore, the combina-

tion for printing the second of the two let-
~ ters representing the stunt signal will still
on the selecting magnets, and

when the brush revolves again this letter

will be printed and the fifth-pulse relay 32

The
transmitter magnets will not operate during
this revolution of the brush arm as their eir-
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‘means

festunt
‘the operetor may simply perfmate a tape::
eon‘telnmg the letters exactly as they appear
in the cipher message and insert such tape |
1n. the transmitter. A to dempher the mes-.

In Fig. 3 18 shown an arrangement

S sage.
with the transmitter relays will set up on

 wher ebV a te,pe which contains the two let-
‘ter combinations for the “stunt” signals. in-
stead of the “stunt?” signal- cembmatmne

.permrater
the operator maw mentally combine the two -
letters representing each “stunt ” signal and -
perforate directly the cor reependmﬂ' “stunt”
:51g11a1
‘duced which may be inserted in transmitter
A and combined with the key tapes in trans-
‘mitters B and C in the usual way to produce |
éthe original message in deciphered form. -
In order that tlle operator may not be bur--
‘dened with the work of mentally combining
‘the twe letters repl esentlmr each o etunt 7.

will be released thus 1est0rmfr the eu cmt tOi
1ts. normal condition. |
The arrangements ﬂluetreted in Tltre li
and 2 eceordmfrly provide means w hereby a
code message may be prepared for transmis- -

slon in enelphered form and in which form

the “stunt” signal ‘combinations are repre- -
sented by a eembmatlon of two letters. To
| dec1pher ‘the incoming messages it is de-

sirable to convert the message mto the form N
. acter formed by the combination of the

-'thl ee tapes.

of a perforated tape. This ma,y be done by

an operator using an ordinary keybomd:

In performing this operation, RN
L stunt 7 s nels in perforating the message - - ...

If this 1s done, a tape will be pro-

fer conver tmfr
signal mnbmdtlons

themselves, may be automatically deci-

phered. The circuit arrangement of Fig. 3
is especially designed for deelphermtr mes-

- sages 1n which the letter “S” 1s used to de-

note the stunt signals, or in other words,
messages sucn as mlght be prepared by us-
ing the arr enﬂemen‘te illustrated in ¥ig. 2.
The ar rancrements of Fig. 3 may be set up as
a seperete outit for demphermn‘ DUTrPOoses
only, or the circuit may be combined with

the arrangements of Fig. 2 in a printer set

arranged “for both enmphermw and deci-

o

phelmn' Similar reference numerals have
been used to denote like parts in both of the
ficures. In order to combine the arrange-
ments of Fig. 3 with the printer of Tw' 2,
it 1s only necessary to rewwe the transmitter
relays 1’.. 27, 87 . 4" and 5 and the fifth-pulse
relay 32 of Tlﬂ‘ 2 to agree with the arrange-
ments shown in ¥ig. 3 ‘and to add the key K

which should be wired in the lead from cam

switch contact 177 to the printing relay 40
of Kig. 2.
on key K,

K, to shunt the extra contacts of the

fifth-pulse relay 32 of Fig. 2, so that the
fifth-pulse- relay cannot open the circuit of
the cipher transmitter magnet unless the

I{ev K is operated.
In the operation of the arreno'ements

‘may be thrown.
transmitters B and C and Ieleeses .-:111 of the 7

An additional pair of contacts

should also be wired to key
~ fore the printer will not operate.

1,418,785

r:lpher relays 6, 7, 8, 9 and 10.

To decipher and print the enmphered IJd,It_ :

':of the message, the cipher cutoff key Iv,
Under these- 3

should. be 1est0red to normal,

conditions, the printer will record the char- 7

= shown n Flg 3, if it is desired to print the
~address or other parts of the message that

‘are not in cipher, the cipher cutoft key
‘This cuts off the cipher .

K,

1f the op eretor hae net substltuted the_-"

sheuld else be epereted Umlu

| -:i‘(}llows

"The left hand contaets Of the tr dIl&;Hl]tteI: S

......

contact of

, than “S” is in the tape 1n the message trans-

mitter.

letter wﬂl be set up on the ‘transmlttm relays

17 to 5.

" The combination replesentum this

relays are wired so that if a letter “S” signal .
‘is in the tape 1n the message tr &HSHllttel .

85

. (opemtmg releﬁys 17 and 37), the left, hand. e

key K, will be connected to the
- fifth-pulse relay 32; but. if any other signal
‘combination 1s set up ‘the left hand (,(ﬂltd.(ti
. of key K, will be connected to the printing

E'1eley 40 Assume first that a letter other RIS

‘tapes will be set. up on the elphel relevs s

to 10 and these Ielays acting in conjunction - L

the prmteit selecting magnets 11 to 15 the I

combination representing a letter of the de-

ciphered message. “When the brush crosses
seoment 75 a circuit will be established from
battery through the bmshes segment (5, key
K., left hand contacts of tr ansmitter rehys 1’
to 57, winding of printing reley 40 and back
contact of clearout relay 39 to ground. This
will operate the printing relay 40 and cause
the printing: of the selected letter 1n the
usual manner. When the brush crosses
segment 77, all three transmitters will be
operated, thus advancing the tapes, and

100
105

110

when the brush passes oft of segment 77, the

combinations for the next letter will be setup
on the contacts of the three transmitters,

transmitter relays, cipher relays and select-
ing magnets. As long as the letter “S” does
not appear in the message tape, these oper-
ations will be repeated with each rotation of
the brush arm. When a letter “8” signal is set

up in the message transmitter, tr ansmitter re-
lavs 17 and 3’ will be opemted Under these
conditions, when the brush ecrosses segment

115

120

75 the fifth-pulse relay 32 will be operated

instead of the printing relay 40 and there-

The htth-
pulse relay 82 locks itself to battery through
the contacts of release magnet 42. It J.lso

reverses selecting magnet 15 and opens the
circuit of the cipher transmitter magnets 6

to 10. When the brush crosses segment 17

125

130




1,418,765

- the message tape will be advanced, but not

L1

10

15

‘the key tapes. The second of the two letters

representing the “stunt” signal will now be
set up on the transmitter relays.
nal combination of this letter is the same as
that of the “stunt” signal which it repre-
sents except that the fifth-pulse is reversed.
As the fifth-pulse relay 32 is also operated at
this time, the correct combination represent-
ing a letter of the deciphered message will be
set up on the selecting magnets; and on the
next revolution of the brush, this letter will
be printed. The fifth-pulse relay 32 will be
released by the operation of the release
magnets 42 in the printer.

While the invention has been disclosed as
embodied in certain specific arrangements
which are deemed desirable. it is understood

- that it is capable of embodiment in many

20

25

20

85

40

and widely varied forms without departing
trom the spirit of the invention as defined in
the appended claims. |

What is claimed is:

L. The combination of a plurality of se-

lecting means upon which may be set up

code combinations representing message
characters or “stunt” signals, a printer asso-
clated with said selecting means and nor-
mally adapted to print the characters of
sald code combinations and to operate in ac-
cordance with said “stunt” signals, and re-
lay means associated with said selecting
means and sald printer, said relay means be-
1ng operative whenever a code combination
representing a “stunt” signal in set up on
said selecting means, and said relay means
when operated preventing said printer from
operating normally in accordance with said
“stunt” signals and causing said printer to
give a printed indication of said “stunt”
sigmals. |

2. The combination of a plurality of se-
lecting means upon which may be set up
code  combinations representing message
characters or “stunt”

soclated with said selecting means and nor-

‘mally adapted to print the characters of said

- code combinations and to operate in accord-

5o

60

1mg a “stunt” signal is

code combinations _
65 characters or “stunt” signals, a printer as-

ance with said “stunt” signals, relay means

associgted with said selecting means and

said printer, said relay means. being opera-
tive whenever a code combination represent-
set up on said select-
Ing means, said relay means when operated
preventing said printer from operating nor-
mally in accordance with said “stunt” S1g-
nals and causing said printer to give g,
printed Indication of said “stunt” signals,

~and means operating in conjunction with

sald relay means to cause said printer to

‘print said characters in groups.

3. The combination of a plurality of se-

lecting means upon which may be set up
representing message

The sig-

signals, a printer as-

NG

sociated with said selecting means and nor-

mally adapted to print the characters of
sald code combinations and to operate in ac-
cordance ‘ith said “stunt” signals as set
up on sald selecting means, controlling
means assoclated with said selecting means

and said printer, and means for operatively

assoclating said controlling means there-

with, said controlling means when operated

preventing said printer from operating nor-
mally in accordance with said “stunt” Sig-
nals and causing said printer to give g
printed indication of said “stunt” signals.
4. A message tape including code combi-

nations representing characters of a mes-

70
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sage, a cipher tape including arbitrarily

chosen code combinations, means for com-
bining the code combinations of said tapes
and setting up the resulting code combina-
tions on a plurality of relays, said resulting

-code combinations including both characters

and “stunt” sisnals, a printer associated
with said ciphering arrangements and nor-

mally adapted to operate in accordance with

said resulting code combinations, and con-

trolling means associated with said printer
and sald ciphering arrangements and oper-
ating whenever the resulting code combina-

tions set up by said ciphering device repre-
sent a “stunt” signal to cause said printer to
give a printed indication of said “stunt”
stional. B

. The combination of a plurality of se-

lecting means upon which may be set up
code combinations representing message

characters and “stunt” signals, and a printer

controlled by said selecting means, means as-

soctated with said printer and said select-

Ing means whereby said printer may be
caused to give a printed indication of said

“stunt” signals, to space said printed let-
ters into groups, and to automatically re-
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store the carriage and feed the paper at the .

end of each printed line. |
6. In a ciphering device in which the code
combinations of the message are combined

in effect with the code combinations of a

ey tape and the resulting ccde combina-

tions forming the enciphered message are

utilized to control a printer, the method of
eliminating “stunt” signals from the printed
torm of said enciphered message which con-
sists
printer from operating normaily whenever
sald resulting code combination represents
a “stunt” signal,’ and causing said printer

‘to print a plurality of letters whenever said
code 'combination represents a

resulting
“stunt” signal. - _ _-

7. In a ciphering device in which the code
combinations of the message are combined
in effect with the code combinations of a
key tape and the resulting code combinations
forming the enciphered message are utilized
to contro] a printer, the method of eliminat-

115

in  automatically preventing said |
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1

ing “stunt” signals from the printed form of
said enciphered message which consists 1n
translating in effect the resulting code com-
binations -which represent “stunt”. signals
into two letter combinations 1n accordance
with an arbitrarily chosen code. |

8. A message tape including code combi-
nations representing characters of a mes-
sage, a cipher tape including arbitrarily
chosen code combinations, means for com-
bining the code combinations of said tapes
and setting up the resulting code comblna-

tions, said resulting code combinations com-
. prising the ciphered message and including
combinations representing letters and sig-
nals, and a printer assoclated with said ci-
phering arrangements, said printer being
adapted to record all of said resulting code
combinations in letter formation.

9. In a ciphering and deciphering device,

means for setting up the code combinations
of a message, sald code combinations repre-
senting letters and other signals, and means

representing sald

1,418,765

for recording all of said code combinations
as set up in printed letter formation.

10. A message tape including code combi-
nations representing letters, certain combi-
nations of said letters representing signals

and the other letters representing message

characters, means for combining the code
combinations of said first tape representing.
message characters with code combinations
of a second tape and setting up sald result-
ing code combinations, automatic means for
transposing said combinations of letters rep-
resenting signals into code combinatlons
signals and for combining
«aid code combinations with the combina-
tions of said second tape and setting up
said resulting code combinations, and a
printer controlled by said resulting code
combilnations. _

In testimony whereof, I have signed my

name to this specification this 19th day of
July 1920. - *
GILBERT 5. VERNAM.
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