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2,116,683 

PATENT OFFICE 
2,116,683 

CoDING AND DECODING MACHINE 
Walter S. Lemmon and Albert C. Holt, New York, 
N. Y., assignors to International Business Ma 
chines Corporation, New York, N. Y., a corp0 
ration of New York 

Application October 24, 1936, Serial No. 107,306 
10 Claims. 

This invention relates to the art of Secret Writ 
ing and more particularly to a system for trans 
forming language messages into decodable Secret 
code, 
This invention is an improvement of the coding 

System disclosed in the copending application Se 
rial No. 81,178, filed May 22, 1936. Briefly, the 
invention described in the said application re 
lates to a System in which the coding circuits be 
tWeen an operating machine and a translating 
machine are transposed at irregular and arbi 
trary intervals, and also in which the Sequence of 
connections to the coding commutator segments 
may be varied automatically in an arbitrary 
manner. Checking and locking circuits are pro 
vided so that during the typing cycles the Car 
riage return mechanism is locked and after typ 
ing a predetermined number of characters, the 
character keyboard is locked and the carriage re 
turn mechanism is released. If all the control 
units failed to respond properly, error detecting 
circuits are energized to prevent the releasing of 
the carriage return mechanism. Circuits are also 
provided to lock the keyboard and carriage re 
turn upon completion of typing a group of lines 
of predetermined copy and a test key Operation 
is necessary to return the carriages automatically 
to the left margin position. The carriages are 
returned if the control units function correctly 
and a recording of a symbol at both unitS is made 
Which indicates the col'rect functioning of the 
units. If an error Was made in the functioning 
of the control elements during the Said group of 
lines, an error key operation is necessary which 
causes the coding control units to be realigned 
to the last test position. If, as mentioned, the 
control unitS operated correctly and operation of 
the test key indicates this condition, additional 
control units are actuated, which, if an er'Or has 
been made by the control units, are not operated. 
Other features will be disclosed during the de 
scription of the said invention, one of which is 
the automatic homing circuits for the coding con 
trol units which are energized upon operation of 
a reset key to realign all the coding control ele 
ments to a normal reference point. 
The present invention relates to an improve 

ment of the invention referred to in said appli 
cation. It was mentioned that in the System of 
the said application automatic homing circuits 
were provided to return the coding control ele 
ments to a normal reference point. The present 
invention proposes to automatically change the 
normal reference point upon operation of the re 
set key so that the coding control elements do 

(CI. 97-4) 
not start from the same reference point and 
therefore during the coding cycles the irregular 
and arbitrary Operation of the control units varies 
for each message, the typing cycle for which was 
begun upon resetting of the control elements. 
The object of the present invention is to pre 
vent repetition of cycles on the coding pattern 
for different individual messages, So that upon 
comparison of the individual messages no clue 
can be obtained as to the manner of the cyclic 
operation of the System. 
Warious other objects and advantages of the 

invention will be obvious from the following par 
ticular description of one form of mechanism 
embodying the invention or from an inspection 
of the accompanying drawings; and the inven 
tion also constitutes certain new and useful fea 
tures of construction and combination of parts 
hereinafter set forth and claimed. 
In the drawings: 
Fig. 1 is a plan view of the power operated cod 

ing control elements. 
Fig. 2 is a detailed view of the coding commu 

tator control device. 
Fig. 3 is a detail of one of the control elements 

of the commutator control device. 
Figs. 4 to 8 inclusive show the construction of 

the coding commutators. 
Fig. 9 is a detailed contact arrangement of the 

coding commutator control device. 
Fig. 10 shows the brush arrangement of the 

coding commutators. 
Figs. 11 to 13 Show in detail the clutch control 

unitS. 
Fig. 14 is a fragmentary, Sectional elevation 

illustrating a portion of a power operated type 
Writer including certain control features. 

Fig. 15 is a detail View of the carriage contact 
bar and brush arrangement. 

Fig. 16 is a detail view of the keyboard locking 
arrangement. 

Figs. 17 and 17A to D show the circuit arrange 
ment for controlling the coding control elements. 

Fig. 18 shows the correct figure layout for Figs. 
17, 17A to D. 

Fig. 19 shows the correct figure layout for Figs. 
20, 20A to 20D. 

Figs. 20, 20A to 20D Show a preferred arrange 
ment of the typing circuits for coding and decod 
ing operations. 
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Fig. 21 is a layout of the plug arrangement for . 

the coding connlltator control device. 
The illustrative embodiment of the invention 

includes two typewriters to be interconnected for 
coding purposes. The apparatus is effective, 
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2 2,116,683 
when the uncoded message is typed, to produce 
both a correct Writing of the copy and a writing 
of the Sane message in code, and, when the coded 
meSSage is typed, to produce a correct Writing 
of the code message for comparison with the copy 
and a correctly typed translation of the code mes 
Sage. To present the invention as briefly and 
concisely as possible, the independent control 
units of the System will be described first and 
followed by a description of the circuit arrange 
ments and operation of the System. 

Recording units 

The system as illustrated herein comprises a 
primary typewriter, upon which the messages to 
be translated alre typed and recorded and may 
be designated as the operating unit, and a Sec 
ondary typewriter or translating unit for trans 
lating and recording messages typed on the pri 
mary or operating unit. Any standard typing 
unit may be used; however, it is preferred to em 
ploy the electromatic type. Said units com 
prise a revoluble platen mounted in the frame 
of a carriage 2 which is mounted for movement 
transversely of the frame 3 of the machine on 
anti-friction bearings 4 arranged in guidewayS 
provided therefor in the carriage and frame of 
the machine, (refer to Fig. 14). 
Type bars 5 are pivoted in a type basket 6 

in the frame of the machine and are provided 
With types 7 adjacent their free ends adapted 
to engage the platen or the work sheet thereon 
when the type bars are swung on their pivots. 
Power driven devices are provided for operating 
the type bars or other printing instrumentalities 
of the machine. Said devices comprise actuators 
in the form of bell crank levers 8 pivoted on 
a common pivot rod 9 and having one arm con 
nected with an arm of a bell crank lever 
by means of the link 2. The bell crank lever (f 
is pivoted on the common pivot rod 3 and its 
Other arm 4 is connected With the free end of 
a toggle lever 5 by means of a link O. The 
lever 5 is pivoted to the arm f6 of the type bar, 
and at its other end is pivotally connected With 
the free end of a toggle link 7 pivoted on a fixed 
part of the frame. A spling 8 connects the 
arm f 4 of the bell crank With a fixed part of the 
flame and resiliently maintains the parts in the 
normal position as shown in the figure of the 
drawings, in which the type bar is retracted and 
the toggle 5, 7 is in straightened position. 
When the actuator lever 8 is swung to pull the 
link 2, it operates to Swing the lever 5 in a 
direction to break the toggle and swing the type 
bar into printing engagement with the platen. 
The bell crank 8 has an arm 9 projecting 

downwardly on the free end of which a can 2 is 
revolubly mounted adjacent to the surface of a 
power driven roller 22. A spring-pressed arm 23 
engages a lug 24 On the can and tends to Swing 
it on its pivot into engagement with the roller 
or a projection 20 thereon into engagement With 
a stop 25 on a detent lever 26 pivoted on the bell 
crank 8. At its upper end, the lever 26 has a 
lateral projection whereby it is engaged by the 
slotted end of an arm 27 projecting downwardly 
from a key lever 28. 
The key lever is pivoted on the common pivot 

rod 3 and has a key 29 whereby it may be man 
ually operated. A Spring 30 connects the key 
lever with a fixed part and resiliently maintains 
the key lever and parts connected there with in 
the normal position as shown. When the key is 
depressed, it SWings the detent lever to move its 

stop 25 out of the path of the projection 20 
and permits the cam to turn under the action 
of the arm 23 into engagement with the roller. 
The cam is then rotated by the roller and Swings 
the lever 8 to Swing the bell crank f, which 
SWingS the type bar into engagement With the 
platen. When the type bar is actuated to print, 
it engages the universal bar 3? to release the 
escapement mechanism, shown generally at 32, 
of the carriage 2. The parts thus far described 
are, Ol' may be, of usual construction and form 
no part of the present invention except as they 
enter into combination therewith. 
Attached to the rear section of the carriage 2 

is a transverse bar 33 preferably of insulating 
lmaterial, the said bar is adapted to extend the 
entire length of the carriage. Superimposed 
thereupon is a conducting bar or segment 34 
having a plurality of slots 35 formed therein to 
eXpose Sections of the insulating member 33 as 
shown in Fig. 15 of the drawings. A pair of 
brushes 36 Supported in a fixed bracket 31, which 
is attached to and Supported by the frame of 
the typewriter, are adapted to cooperate with 
the contact bar 34. The slotted or insulated 
Sections of the contact bar are so arranged that 
When the typewriter carriage is positioned to 
Start typing on the Work copy, that is, when the 
Carriage is at the left margin position, the slot 
35 is positioned so that one of the brushes 36 
elgages the insulated Section 33. 

Similarly, after the typing of a number of 
characters, or signs, for example 45 charac 
ters, the Slotted section 35a, will be positioned 
So that one of the brushes 36 engages the 
insulated Section 33 and likewise after typing 
an additional number of characters, again, for 
example, 8 characters, or signs, the slotted sec 
tion 35b Will be positioned so that one of the 
brushes 36 engages the insulated section 33. 
Therefore, it will be understood that the car 
riage position at the left margin position or after 
typing 45 or 53 characters or signs is effective 
to Open the circuits connected to the said brushes. 
It is to be noted that the carriage position con 
tact arrangement is provided on both the pri 
mary or Operating unit and the secondary or 
translating unit, the purpose of which will be 
understood as the description progresses. 
Attached to the free end of arm 9 of bell 

Crank lever 8 is a bracket 38 supporting a fol 
lower roller 39 which is adapted to actuate the 
Spring blade of Suitably positioned contacts 40 
or 4 to close said contacts when the said 
cam 2, controlled by a corresponding key 29, 
is released and actuated by the power driven 
roller 22. The single and double types of con 
tact arrangements are shown cooperating with 
the said roller 39 for the reason that certain keys 
lipon their depression control several different 
circuit arrangements which will be explained 
later herein. 

Provision is made to operate the key bars 28 
automatically by the Solenoids 42 supported by 
the frame of the unit which are connected to 
the key bars by links 43. It is also desirable to 
provide means for locking all the keys against 
depression except the key bar depressed. To this 
end, a slotted trough or member 44 is arranged 
beneath the keyboard section of the unit. Ar 
ranged in the trough is a plurality of rollers 45. 
The combined diameter of the rollers 45 is such 

that they contact each other and the ends of 
the trough when a key bar is depressed and in 
Serted between two adjacent rollers. 
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2,116,683 
noted that by this arrangement it is impossible to 
depreSS tWO keys at one time, or to depress another 
key bar while a key bar is depressed. At certain 
intervals during the operation of the system it is 
desired to lock the keyboard so that certain char 
acter and sign key bars cannot be depressed, yet 
permitting certain other key bars to be free to be 
depressed. And at other intervals it is desirable 
to lock the entire keyboard preventing the depres 
Sion of any of the character or sign keys. To 
accomplish this, the keyboard may be divided 
into several sections with corresponding key bar 
locking means. For example, the carriage return 
key 29a and its key bar 28a are provided to be 
controlled separately; to this end, a separate 
trough section 44a is provided, and cooperating 
With the rollers of this section is shown a dummy 
key bar 28b Which upon depression by a corre 
Sponding Solenoid and link arrangement 43 pre 
vents the carriage return key from being de 
pressed. It is possible to utilize existing key bars 
as dummy key bars Without providing additional 
Ones therefor, such as the key bars for the back 
Spacer or tabular keys. Similarly, dummy key 
bar 28c, controlled by a Solenoid and connecting 
link 43, is adapted, upon its depression to lock the 
entire remaining Section of the keyboard, pre 
Venting the depression of any of the keys 29. 

General layout description of controlling units 

Referring now to Fig. 1 of the drawings, a brief 
description of the layout of the power driven con 
trolling units will be given. Supported on a suit 
able main base 46 is a driving motor 47 which is 
connected to a main drive shaft 48 through a 
Suitable gearing arrangement and shown as a 
gear box 49. The said main shaft is suitably sup 
ported by the bearing frames 50. Clutch units 
5 which will be described hereinafter are pro 
vided and positioned along the shaft 48 and 
adapted to transmit power to separate units 
through its associated worm sleeve 52 when the 
clutch unit is actuated. A coding commutator 
control means, generally designated 53, is mount 
ed on the main base 46 and adapted to be driven 
by the main shaft through an intermediate shaft 
54. A coding commutator 55 for one group of 
characters or signs in the Series is provided and 
adapted to be driven by the main shaft through 
the associated intermediate shaft 56. A second 
coding commutator 57 for another group of 
characters or signs in the series is provided and 
adapted to be driven by the main shaft through 
the intermediate shaft 58 associated therewith. 
It is to be understood that one coding commu 
tator could be provided for the entire series of 
Characters and for signs to be included in the 
System. Whenever the case is Such that two or 
in O'e Separate Coding Commutators are provided 
for separate groups of the characters or signs of 
the series, it is not to be confused with the mull 
tiple coding commutator arrangement usually in 
Cascade, which are arranged so that one commu 
tator, which must provide for the entire series of 
characters, is positioned with respect to another 
adjacent or cooperating coding commutator 
Which likewise must provide for the entire series 
of characters. 
In the present invention, each coding commu 

tator controls a predetermined group of charac 
terS Of the entire Series of characters and are con 
trolled and positioned separately and not with 
respect to each other to control the alteration of 
control circuits for coding purposes. Each cod 
ing commutator controls the coding or typing cir 

cuits separately and not in a series relationship. 
The individual controlling units Will now be 
briefly described. 

Clutch units 

Referring now to Figs. 1, 2, 11, 12 and 13 the 
clutch unit 5 associated with the coding commu 
tator control device 53 will be described; however, 
it is to be understood that the description thereof 
also applies to the clutch units 51-a and 5-b 
aSSociated with the coding commutators. The 
clutch units are provided to impart a step-by 
Step movement to the associated mechanisms at 
certain intervals and at other intervals to im 
part a continuous movement or rotation to the 
said mechanisms, depending solely upon the con 
trolling impulse, and are similar in construction 
to the clutch described in a copending applica 
tion Serial No. 75,692, filed April 22, 1936. In 
addition thereto, it has been found that to insure 
a more positive operation of the system, the step 
by-Step movement is not imparted to the said 
connected mechanism until the decay of the con 
trol impulse, that is, upon the deemergization of 
the controlling electromagnetic means. In con 
tradistinction thereto the continuous operation of 
the clutch is effected directly upon the initiation 
of the impulse, that is, upon the energization of 
the controlling electromagnetic means. 
The said controlling electromagnetic means ' 

Comprises two electromagnets 400 and 40 suit 
ably supported by a plate 42, and the associated 
armatures 403 and 404 respectively. The arma 
ture. 404 is secured to or may form an integral 
part of the extension member 405 pivotally 
mounted on the plate 402 at 406. An arm 407 is 
provided at one extremity of the member 405 
and adapted to pivotally support an extension 
arm 408 which at the lowest extremity has secured 
thereto the armature 403 and at its other ex 
tremity is provided with two fingers or stops 409 
and 40 arranged as shown in the figures so that 
the stop 40 is positioned below the stop 409 but 
not in the same plane. 
The purpose of the described arrangement is to 

effect the intermittent and continuous clutch 
operation referred to. Energization of the coil 
400 which hereinafter will be referred to as the 
clutch operating coil causes its armature 403 to 
be attracted. The movement imparted to the 
almature 403 is sufficient to withdraw the stop 
409 to permit the restrained stop pawl to advance 
or drop to the stop 40 as the armature is at 
tracted, but the movement is not great enough 
to permit the stop pawl 4 to pass the lower 
stop 40 with the armature in the attracted posi 
tion. Upon deenergization of the Said coil 400 or 
upon the decay of the impulse, the armature is 
returned to normal position as shown permitting 
the stop pawl 4 to drop off the stop 40 and be 
advanced so that the coupling pawl 42 may be 
engaged with the ratchet wheel 43 to operate 
the clutch unit. This action is similar to the 
usual escapements for similar devices. Ratchet 
413 is mounted on the continuously rotated shaft 
48. Rotatably mounted on the said shaft is a 
worm sleeve section 52 which may be secured or 
be an integral part of disk 4f 4 which is suitably 
attached to the clutch drum 45. 
The Said drum rotatably mounted on shaft 48 

is provided With an arcuate opening -46 and also 
is adapted to revolubly support on the shoulder 
4f7 a plate 48. The said plate is provided with 
a plurality of stop pawls 4; in the figures as 
shown four are provided. The plate 418 is pro 
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4. 2,116,688 
vided with two openings, one opening at 49 so 
that a pin 420 pivotally attached to one end of 
coupling pawl 42 may be inserted therethrough 
to extend into the arcuate opening of the drum 
45 wherein the spring 42 which is attached at 
one end to the drum section and at the other end 
to the said inserted pin 420. The other opening 
422 in the plate is an elongated one as shown 
through which a pin 423 is inserted and secured 
to the drum 45. The free end of pin 423 has one 
extremity of the coupling pawl pivotally mounted 
thereon. The drum 45 is also provided with a 
plurality of recesses or notches 424 adapted to be 
engaged by a Spring-pressed pawl 425 mounted on 
plate 402, the purpose of which is to lock the 
clutch in its inoperative position when engaged 
by the Said pawl. A plurality of can role's 426 
are mounted on the disk 44 and are engaged by 
an alm 427 pivotally mounted on plate A02 and 
urged to engage the can rollers through the 
agency of spring 428. It is seen from the posi 
tion of the various clutch elements in Fig. 11, that 
when the stop pawl is released by stop 409, the 
spring 42 through the pin 429 urges the plate 
48 to be advanced, this movement is restrained 
by stop 40 before the plate 48 is advanced far 
cnough to permit the coupling pawl 42 to en 
gage one of the teeth of ratchet 43. However, 
when the arnature is restored to normal position 
and the stop pawl is again released by Stop 40, 
the spring 42 urges the plate 418 forward to such 
an extent as permitted by elongated opening 422 
which is sufficient to permit the coupling action, 
causing the sleeve section 52, drum 4.5, plate 48, 
pawl 42 and ratchet 43 to rotate in unison. 

It is seen that the clutch unit is prevented from 
being rotated more than one quarter of a revo 
lution. This is due to the stop pawl 4 arrange 
nient. Upon completion of the quarter revolu 
tion rotation of the unit one of the Stop pawls 
4 engages the stop 409 which in the normal 
position is in the path of the stop pawls to dis 
Engagc the coupling pawl 42. At the moment 
of contact of stop pawl and the Stop the coupling 
pawl is still engaged to drive the drum 45. The 
slight additional rotation of the drum causes the 
pawl 42 to be lifted out of engagement with the 
ratchet teeth because when the plate 48 is 
blocked or restrained by stop 409, the pin 420 
then becomes a fixed axis or pivot for the coul 
pling pawl the other end of Which is advanced in 
a forward direction due to drum 4 f5 and the pin 
423. An additional movement is imparted to the 
drum section 45 after declutching has been 
cffected by the action of the Spring-pressed arm 
427 on one of the cam rollers 426. The purpose 
of this additional movement is to advance the 
drum 45 ahead so that the pawl 425 engages 
the notches 424 in the said drum to lock it in the 
declutched or inoperative position. 
The description thus far related to the inter 

mittent or step-by-step rotation of the clutch 
mechanism effected upon the decay of the control 
impulse. For continuous operation of the clutch 
to be effected when the impulse is initiated and 
impressed on the coil 40, it is seen that the 
armature 404 is attracted. The movement in 
parted thereto is sufficient to permit the stop 
pawl 4 engaged by the stop 409 to pass the 
stops 409 and 40 on the arm 408 which in turn 
is supported on the extension arm 405. 
The release of stop pawl 4 permits the plate 

48 to be advanced to effect coupling of the pawl 
4 2 and ratchet 43 which was just described. 
Upon deenergization of the coil 40 the arma 

ture 404 is restored to the normal position shown 
in Fig. ill to block or restrain further movement 
of the plate 48 and thus effect the declutching 
operation set forth. 
The worm sleeve section 52 engages the worn 

gear 67 (Fig. 2) to drive the attached mechanism 
which will now be explained. 

Coding commutator control means 
Referring now to Figs. 1, 2, and 3 of the draw 

ings, the coding commutator control means, 
generally designated 53, will be described. This 
device, which Will be hereinafter referred to as a 
program device, is explained in detail in Patent 
No. 1,791,927, dated February 10, 1931; therefore, 
the following brief description will suffice. 
The program device comprises a plurality of 

Control disks 59 mounted on a common shaft 60a. 
On the Same Shaft with disks 59 is a large gear 60. 
The Said gear is secured to the shaft 60a, so as to 
rotate it upon actuation of the gear. The indi 
vidual disks 59 are mounted on said shaft so that 
each and every disk may be removed at will and 
replaced by other disks as desired, and are 
adapted to be rotated by the fixed key 60-c pro 
vided on Said shaft. The individual disks are 
placed in a suitably Spaced relation on the shaft 
as shown in Fig. 1 of the drawings, the washers 
54d serving as the spacing means. The disks and 
Washers are then held securably in place by the 
knurled nut 60-lb which is adapted to be screwed 
Cn the shaft 60a. 
The disks are notched, as at 6 , at equally 

Spaced intervals about their entire circumfer 
ences to recaive pins or plugs 62 which are 
adapted, as the disk is rotated, to engage the piv 
oted arm 63 provided at one end thereof with a 
follower roller 64, depressing said arm and rais 
ing the roller to close the spring contacts 65 which 
are Suitably supported to the main base 46. 
There are twelve control disks 59 provided in the 
present invention and individual associated con 
tacts 65 are provided for each disk and adapted 
to be Operated by the plugs 62 arranged in 
notches 6? in an arbitrary manner. As shown in 
Fig. 3 of the drawings, the disks 59 are arranged 
With 360 notches around the circumference 
thereof So that a plug 62 could be positioned at 
each and every degree thereof. A suitable plug 
arrangement for the various disks is shown in 
Fig. 21 of the drawings. 
ASSociated with the large gear 60 is gear 66 se 

cured to the intermediate shaft 54, at one end of 
Which is attached a worm gear 67 engaging the 
Worm sleeve 52 of the clutch unit 5. It is obvi 
ous from the description thus far that each time 
the clutch unit is released the constantly rotating 
main shaft 48 drives the worm sleeve 52 and shaft 
54 to rotate the large gear 60 and disks 59 during 
the interval the clutch unit is operated. The 
clutch unit 51, when operated by the operating 
coil thereof, is adapted to be operated for a pre 
determined timed interval so as to rotate the 
large gear 60 and disks 59 through an arc of one 
degree. It is to be noted therefore that the disks 
59 can be positioned 360 times during one revolu 
tion thereof. 
The program device is shown in Fig. 1 to be in 

the normal or home position which will be re 
ferred to as a common reference point from which 
all Operations of the system are based. In the 
home position of the program device, a calm sec 
tion 68 attached to the large gear 60 is adapted 
to lnaintain contacts 69 open and contacts 70 
Open and contacts 7 closed. The cam section, 
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as the gear 60 is rotated and approaches home 
position, is adapted to actuate the pivoted arm 72 
(see Fig. 9) and Swing it away from the gear 60 
to close contacts 7 and open contacts 70 by 
means of the pin rod 73. A similar pivoted arm 
74 is adapted to open contacts 69 when the cam 
section 68 engages said arm. The surfaces of the 
cam section are made so that contacts T are 
closed at the home position and opened when the 
program device is stepped ahead one de 
gree or step and remain so for the remaining part 
of the cycle or revolution of the device. 

Contacts are opened at the home position 
and closed for the remaining 359 degrees or steps 
of the cycle. 
Contacts 69 are opened at the home position 

and close immediately upon the first step in 
parted to the program device and remain closed 
for 357 steps and then are opened for the 358th, 
359th and 360th steps or degrees of the cycle. 

Coding commutator assembly 
It was mentioned hereinbefore that the pre 

ferred arrangement is such that a plurality of 
coding commutators are provided for different 
groups of the characters and signs of the entire 
series of characters and signs. Using the char 
acters and signs of the English language as one 
example of a Series of characters and Signs, the 
embodiment of the invention herein will be 
shown to utilize two coding commutators, one 
to control the coding or typing circuits for the 
numerals and various signs to be used in the Sys 
tem and another to control the coding or typing 
circuits for the letters of the English alphabet to 
be used. Hereinafter the coding commutators 
Will be referred to as Scrambler unitS or Scram 
blers, namely, numeral Scrambler and alpha 
bet Scrambler. 

Referring now to Figs. 1, 6, 7, 8, and 10, the 
alphabet scrambler is shown to comprise a sta 
tionary insulating ring member 75 adapted to 
support a plurality of individual brushes 76 ar 
ranged to engage individual insulated conduct 
ing segments 77. The commutator section, com 
prising segments 77, is secured to shaft 58 and 
adapted to be rotated thereby, upon operation of 
the clutch unit 5b, by means of the Worm sleeve 
52b and Worm gear 58a attached to the shaft 58. 
The number of brushes and conducting segments 
provided is to correspond to the number of char 
acters included in the group associated there 
with. In the example set forth herein, twenty 
five brushes and segments are provided in the al 
phabet scrambler. In addition thereto, individ 
ual slip rings 78 insulated from one another are 
provided to be engaged by associated brushes 79. 
The slip rings are connected Separately to a, 

corresponding Segment 77 and are secured to 
shaft 58 so as to be rotated thereby. The con 
necting wires (not shown) may be disposed in the 
transverse channels 80. Circuit changing devices 
of this nature are old in the art and therefore it 
is believed not necessary to describe the alphabet 
scrambler more specifically. In addition there 
to, a movable insulating ring member 8 is pro 
vided and has attached thereto brushes 82 and 83 
which engage collecting or slip rings 84 and 85 
respectively, secured to shaft 58 and adapted to 
be rotated by said shaft similarly to slip rings 78. 
With reference to Figs. 7 and 17, it is seen that 
the slip ring 84 is provided with but one conduct 
ing Segment 86, the remaining part of the ring 
being insulated. The conducting segment is ar 
ranged so that the associated brushes 82 engage 

the Segment only at the normal home position, 
and for the remaining part of the cycle the 
brushes 82 engage the insulated portion so that 
the connected circuits to said brushes remain 
Open during the entire cycle except when the 
rings are in home position. 
The rings 85 are adapted to have conducting 

Segments for the entire cycle with the exception 
of the last three steps or intervals thereof. The 
portion or Segments 87 of the rings 85 represent 
the insulated section for the last three steps of 
the Cycle. The purpose of this arrangement will 
be understood as the description progresses. 
The ring member 8 is mounted rotatably on 

the shaft 58 and adapted to be positioned inde 
pendently thereon by the magnet and ratchet 
mechanism which is shown in detail in Fig. 8. 
The ratchet 88 is secured to the ring member 

8 and adapted to be stepped ahead by the pawl 
89 upon the operation of magnet 90. It is obvi 
Ous that the energization of magnet 99 attracts 
the armature 9 and the arm 92 attached thereto 
and pivoted at 93 to move the pawl 89 to be 
stepped ahead to engage the adjacent tooth of 
ratchet 88, and upon deenergization of the mag 
net 90 the spring 94 restores the arm 92 and pawl 
89 to the normal position as shown in the figure, 
thereby advancing the ratchet 88 and ring mem 
ber 8?. It is also to be noted that upon energiza 
tion of the magnet 90 and the attraction of the 
armature 9 and arm 92, the extension 95 of said 
arm is urged outwardly and the attached pin rod 
96 is adapted to open the normally closed con 
tactS 9. 
The ring member 8 also has a recess 5 dis 

posed thereon which, when the said member is in 
the normal home position operates the associated 
Contacts 6 and 7 by means of the extended 
contact arm f : 8 So that the contacts 6 are 
closed and contacts f f l are opened. During all 
other positions of the ring member contacts 6 
are maintained in an open position and contacts 
f f l are closed. 

It was mentioned that twenty-five brushes and 
conducting segments are provided for the alpha 
bet Scrambler and therefore the ratio of the worm 
gear 58-d and worm sleeve section 52-b is such 
that upon Operation of the operating coil of the 
clutch unit 5-b the intermediate shaft 58 is 
advanced step by step, each step equivalent to one 
tWenty-fifth of a complete revolution. 
The numeral scrambler designated generally as 

55 is provided with a stationary insulated ring 
member 98 carrying a plurality of brushes 99 
which are adapted to engage individual commuta 
tor conducting Segments 00. The conducting 
segments are connected to individual slip rings 
Of which are engaged by brushes f02. The com 
mutator structure for the numeral Scrambler is 
similar to the construction of the alphabet scram 
bler and it is believed requires no further descrip 
tion; however, it should be mentioned that fifteen 
brushes and conducting segments are provided for 
this Scrambler. The conducting segments (OO 
and slip rings 0 are secured to the intermediate 
shaft 56 which is rotated by the worm sleeve 52d 
and worm gear 03 when the associated clutch 
unit 5a is operated. 

Fixed to the shaft 56 are a plurality of suitably 
Spaced cam disks foll to 08, which are included 
as part of the numeral Scrambler. Cam disks 
OS to 08 (see Figs. 5 and 17) have a number 

of recesses 109 disposed about the periphery of 
each disk. The said recesses are arranged in 
any arbitrary manner desired. It was mentioned 
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that fifteen brushes and conducting segments are 
provided for the numeral Scrambler and there 
fore the gearing ratio is Such that upon each op 
eration of the Operating coil of the clutch unit 
5f a the intermediate shaft is advanced step by 
Step, each Step equivalent to one-fifteenth of a 
complete revolution. 
The can disks fo4 to 8 are shown to be in 

the normal home position in Fig. 17. It is to be 
noted that the recesses are so positioned that the 
can Operated contacts associated with disks 04, 
05, and 98 are operated. With reference now 

to FigS. 4 and 5, one of the disks 08 is shown 
arranged to operate the associated contact 08a. 
Whenever the movable contact arm 09a pivoted 
at 0 engages a recess 09 in the disk, the as 
Sociated contacts 08a, are closed. 
Cam disk 04 cooperates with contact arm if 

to close contacts 04a when the arm engages the 
recess therein, which it is to be noted is only in 
the normal home position. At all other positions 
of the disk 04, the arm engages the unrecessed 
periphery of the disk to maintain the contacts 
04b closed and contacts 94a opened. Cam disk 
O5 is provided with an elongated recess to main 

tain the aSSociated contacts 0.5a opened during 
the first or home position of the disk and the 
fourteenth and fifteenth positions thereof. 
Cam 06 is provided with recesses at the third, 

Sixth, eighth, twelfth, and fourteenth positions. 
Cam O is provided with recesses at the second, 

fourth, Seventh, tenth, and fifteenth positions. 
Cam 08 is provided with recesses at the first, 

fifth, ninth, eleventh and thirteenth positions, 
Coding circuit arrangement 

Referring now to Figs. 20, 20A to 20D arranged 
as shown in Fig. 19, One method of connecting 
the coding or typing circuits is shown. The nu 
neral and alphabet scramblers are shown Sche 
matically at 55 and 57 respectively. The cam op 
erated contacts 40 of the primary or operating 
typeWriter corresponding to the various charac 
ters and Signs are connected to the individual 
brushes of the corresponding coding commutators. 
The conducting segments of the communitators 

are in turn connected to the solenoids 42 of the 
Secondary Or translating typewriter. 
ASSume that the key for the numeral 2 is de 

preSSed, and aSSuming the numeral Scrambler to 
be in the position indicated in Fig. 20, a circuit 
is established as follows: from grounded battery 
20, now closed contact 40 for the numeral key 

2, conductor 2, brush 99, segment OO, (the cor 
responding Slip ring O and brush 02 described 
hereinbefore, but not shown in this figure), con 
ductor 22, normally closed contact 23 of relay 
24, conductor 25, solenoid 42 corresponding to 
the period key bar at the secondary unit, to 
grOlind. 
Suppose that the period key bar of the primary 

typing unit is depressed, instead of the numeral 2 
key bar. The following circuit is established: 
grounded battery 20, now closed contact 40 cor 
responding to the period character, conductor 
26, brush 99, segment 00, conductor 27, nor 
mally closed contact 28 of relay 24, conductor 
29 to Solenoid 42 corresponding to the numeral 2 

of the secondary typing unit, to ground. 
Again, let it be assumed that the alphabet 

Scrambler is in the position shown in Fig. 20A 
and that the character sequence change relays 
30-a, b, c, and d. (Fig. 20B) are energized to 
maintain the aSSociated contacts in a closed posi 
tion. Upon depression of the character A key bar, 

the corresponding contact 40 is closed connecting 
grounded battery 20 to conductor f3, contacts 
32 of relay 30a, now closed, conductor 34, 

brush 76, segment 77 (and corresponding slip ring 
78 and brush 79 not shown in this figure but de 
scribed hereinbefore), conductor 35, contacts 
36 of relay 30c now closed, conductor 37 to 

Solenoid 42 associated with the character Y key 
bar at the Secondary unit to ground. 
Suppose that the character Y key bar at the 

primary unit is depressed, instead of character 
A, the corresponding cam operated contact 40 
ConnectS grounded battery 20 to the following 
circuits: conductor 38, contacts 39 of relay 30b, 
now closed, conductor 40, brush is, segment 77 
(corresponding slip ring 78 and brush 79), con 
ductor it, contacts f42 of relay 30d now closed, 
conductor 43, Solenoid 42 associated with the 
character A key bar of the secondary unit, to 
ground. Thus, reciprocity is established between 
the can Operated contacts of the key bars of the 
primary unit and the key bar Solenoids of the Sec 
Ondally unit, so that if, for example, 2=. or A=Y 
in coding, .-2 or Y-A in decoding. The same 
reciprocal relationship is shown to be established 
throughout for most of the characters and signs 
of the alphabet chosen and further description 
thereof is deemed not necessaly. 

If the coding commutators were stationary, 
the relationship between the key depressed at the 
Operating unit and the key bar actuated at the 
translating unit, that is, the equivalence between 
plain text and coded text, would be fixed for each 
Wiring of the coding commutator. Not only is 
the coding commutator for each group of chair 
acters or signs rotatable and hence subject this 
relationship to Variation, but the sequence of con 
nections to the Coding Commutator segments may 
be Varied in an arbitrary manner whenever de 
Sired. 

Certain of the key character designations of 
the System have been treated and arranged in a 
different manner as compared with the remaining 
character and sign designations. For example, 
the character Q has been shown to be directly 
connected from cam operated contacts 40 of the 
Operating unit to the actuating instrumentality; 
namely, the Solenoid 42 corresponding to the 
character Q of the translating unit. The chair 
acters Z, G) and Space have also been connected 
in a different manner, the reason for Which is to 
be explained presently. 
The Specific circuit connections for the Special 

ly Connected characters will be traced at this 
time, for it is believed it will be less confusing to 
obtain a complete understanding of the invention 
if the purpose and description of these connec 
tions is explained before the detailed operating 
and Control circuits Of the System are Set forth. 

It is noted that two control keys or Switches 
CK and MK are provided. The CK key will be 
referred to as the code and decode key and as 
shown in the figures has two operating positions 
one for the coding operation and another posi 
tion for decoding operation. The MK key is pro 
vided with three operating positions as shown, 
A, B, and C positions. The purpose of the MK 
key is a specific one for particular applications in 
a definite System, one example will be set forth 
immediately. However, it is not intended to be 
limited to the specific illustration. In using a 
System embodying the English language it may 
be desirable to provide for particular types of 
Communications. For the purpose of coding reg 
ular communications such as contracts, letters, 
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2,116,683 
instructions, etc., the entire plain text copy in 
cluding all characters, signs and Spaces thereof 
may be coded into an unintelligible sequence of 
characters in the coded text to render the cipher 
more complex. In addition thereto, the coded 
text may be arranged in automatically arranged 
groups of letters, let us say, in five letter groups. 
It is understood therefore that it is necessary to 
interpose a Space character automatically in the 
coded text irrespective of the word grouping of 
the plain text to be coded. 
With the MK key in position A, that is so that 

the contacts in position A are operated, the illus 
tration cited may be effected. It is obvious in or 
der to operate the System in accordance with the 
example just set forth, an additional character or 
sign must be included to be effective and inserted 
in the coded text, due to utilizing the space chart 
acter in coding at the secondary unit for the auto 
matic spacing feature. For this purpose, the 
character sign () is used. - - - - d 

Let it be assumed that the CK key is Set to 
operate the contacts designated for code Opera 
tion, the MK key set to operate the contacts des 
ignated in position A, the alphabet scrambler 57 
in the position shown in the figures of the draw 
ings, and the character sequence relays 30-a, b, 
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c, and d are in an operated position. Upon de 
pression of the space bar the corresponding cam 
operated contacts 40 are closed to connect the 
grounded battery 20 to conductor f45, contacts 
46 now closed, conductor 47, contacts 48 now 

closed, conductor f49 to the connected brush 76 
of the alphabet scrambler segment 77, conductor 
50, contacts f 5 of relay 30c now closed, con 
ductor 52 to the Solenoid 42 connected to the 
character W key bar, to ground. 
With the keys set in the positions stated, the 

automatic spacing unit (to be described later) 
connects grounded battery to conductor 28, Con 
tacts 54, now closed, conductor 55, contacts 55 
of relay 24, conductor 57 and grounded Space 
solenoid, automatically interposing a Space in 
the coded text. 

It is seen that the depression of the character W 
keybar at the operating unit closes the aSSociated 
contacts 40 connecting grounded battery 20 to 
conductor 58, contacts 59 of relay 30b, con 
ductor 60, brush 76 and segment TT of alphabet 
scrambler to conductor 6 f, contacts f62 of MK 
key, conductor 63, contacts 64 of CK key, con 
ductor 65, contacts 66 of relay 24, conductor 
167 to grounded solenoid connected to the chair 
acter (i) key bar of the translating unit. 
The (G) character has been chosen in this illus 

tration as a substitute character whenever the 
space character at the operating unit is coded in 
the cipher text. It is obvious that the G char 
acter is not intended to be used or to occur in the 
clear text to be coded, in other words, the () key 
bar may be rendered inoperative at the operat 
ing unit during such typing operations. However, 
it is preferred to operate an error indicating cir 
cuit in case the (i) key bar is depressed by mistake. 
The associated cam operated contacts 40 there 
fore connect grounded battery 20 to conductor 
| 68, contacts 69 of CK key to an error indicating 
circuit which will be explained helreinafter. The 
character Z, contacts 40 of the operating unit when 
closed connect the grounded battery 20 to con 
ductor 70, contacts fl of MK key, conductor 72, 
contacts fl3 of relay 24, conductor 74 to the 
grounded Z solenoid at the translating unit. 
Now assuming that the MK key, alphabet 

scrambler and relays 30-a, b, c, and d remain in 

is 

7 
the same position as mentioned but that the CK 
key is positioned for a decoding operation. The 
character Z key bar circuits are not altered by 
positioning of the CK key and remain directly 
connected to the character Z Solenoid 42 as de 
Scribed. However, upon depression of the chair 
acter G) the associated Contacts 40 connect 
grounded battery f20 to conductor 68, contacts 
75 of CK key, conductor f76, contacts fill of MK 

key, conductor 49 to alphabet scrambler to con 
ductor 50, contacts 5 of relay 30c, conductor 
f52 to the grounded solenoid for character W at the 
translating unit. 
The character (G) solenoid of the translating 

unit is rendered inoperative due to the opening of 
contacts 64 of the CKkey. 
The space bar contacts 40 at the operating unit 

are rendered ineffective due to the opening Of 
contacts 46 of the CKkey. The automatic spac 
ing unit is also rendered inoperative during the 
decoding operation due to the opening of contacts 
54 of the CK key. 
Upon depression of the character W key bar at 

the operating unit, the contacts 39 now connect 
grounded battery 20 to conductor 58, contacts 
59 of relay 30b, conductor 69, brushes and 

Segment of alphabet scrambler to conductor f6?, 
contacts fl 3 of MK key, contacts 79 of CK key, 
conductor 55, contacts 56 of relay 24, con 
ductor 57 to the grounded space Solenoid of the 
translating unit. 
To continue with the chosen illustration the foll 

lowing description will explain the coding and de 
coding Operations for Special types of com 
munications, in which the space character is not 
introduced in the typing operation and hence no 
provision is necessary for assigning Some othel 
character therefor. This provision may be con 
venient in formulating coded texts for telegraph 
transmission purposes, etc. However, the auto 
matic group spacing feature may be desired to be 
included for this type of coded copy or text. The 
MK key is then set so that the contacts designated 
in the B position are operated and for coding pur 
poses the CK key, as before, is set in coding posi 
tion. 
The space character cam operated contacts 40 

of the Operating unit are rendered inoperative 
due to the opening of contacts f48 of the MK key. 
The character GD can operated contacts oper 

ate only the error indicating circuit. The char'- 
acter (i) solenoid 42 is disconnected due to opening 
of contacts 62 of the MK key. The space char 
acter Solenoid at the translating unit is connected 
by contact 54 of the CK key to the automatic 
group spacing unit as described hereinbefore. 
The contacts 40 of character Z, when closed con 

nect grounded battery 20 to conductor 70, con 
tacts 80 of the MK key, conductor 49 to the 
alphabet scrambler to conductor 50, contacts 5t 
of relay 30C, conductor 52 to the grounded chair 
acter W Solenoid at the translating unit. 
The character Z Solenoid 42 in this instance is 

Operated upon the depression of the character V 
key bar at the Operating unit. This operation is 
effected by the closing of contacts 8 of the MK 
key, transferring the described circuit to con 
ductor f6 to the said contacts 8. 

Setting the CK key for decoding operation, the 
circuits to the Space character cam contacts, the 
character (G) can contacts are disconnected. The 
Space Solenoid 42 at the translating unit is discon 
nected due to the opening of contacts f 54 of the 
CK key and the character (G) solenoid remains dis 
Connected. The reciprocity established between 
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3 2,116,683 
the key bar contacts of the operating unit and the 
key bar solenoids of the translating unit by Opera 
tion of the MK key just described is not disturbed 
by operation of the CK key from code to decode 
position. 
A third operating position is provided for the 

MK key; namely, the C position, the contacts of 
which are operated as shown in Fig. 20 of the 
drawings. With the MK key in this position, cir 
cuits to be described later are conditioned whereby 
the scrambling or coding mechanisms are discon 
nected due to operation of the relays 24 (Fig. 20) 
and 24C (Fig. 20ci), so that should it be desired 
to insert a message in clear text in the coded meS 
sage, positioning MK key accordingly permits the 
operating and translating typewriters to be oper- . 
ated to print in clear text on both machines simul 
taneously. 

Let it be assumed that relays 24 and 24d. are 
operated to close the normally open contacts 85 
and 86 respectively, it is seen, for example, in 
Fig. 20 that the contacts 40 operated by the key 
bars at the operating unit are connected directly 
to the corresponding solenoids 42 at the translat 
ing unit due to the closure of contacts 85 of 
relay 24. In this manner, the numeral Scrambler 
is disconnected from the typing or coding circuits 
and the clear text is recorded on both the said 
units whenever the MK key is set in its central 
position C. 

Similarly, the closed contacts 86 of relay 24a. 
connect the contacts 40 operated by the key bars 
at the operating unit, directly to the correspond 
ing solenoids 42 at the translating unit. The 
alphabet scrambler during such operations is dis 
connected from the typing or coding circuits, and 
rendered ineffective thereby. 

It was mentioned hereinbefore that the rela 
tionship of the connections between the primary 
and secondary units are varied by irregular and 
arbitrary positioning of the coding commutators 
or scrambler units. This method of coding and 
decoding is effective to change the relationship 
of the characters of the units. In addition there 
to, the arrangement of the circuit connections to 
the coding commutators may be altered SO as to 
change the order of arrangement of the circuits 
thereof; that is, in addition to changing the re 
lationship of the characters by positioning the 
coding means, the order of appearance Or Se 
quence arrangement of the characters is changed 
arbitrarily. This additional method of adding 
to the complexity of the resultant cipher text is 
believed to be an entirely new feature. In Sub 
stance it amounts to automatically changing or 
substituting the character arrangement of the 
coding commutators. Heretofore, this could Only 
be accomplished by physically changing the Con 
nections to the coding wheels or Substituting One 
coding wheel for another, which are connected 
in a different manner. To this end, the charac 
ter sequence control relays 30a, b, c, d, 90ct to d 
and 9a to d are provided. The contacts of 
the said relays are connected in an arbitrary 
manner to the cam operated contactS 40 of the 
operating unit and the brushes of the coding 
commutators and also from the said commutators 
to the solenoids of the translating unit. 

It is to be noted by referring to Figs. 20, 20A to 
D, that the connections of the relay contacts be 
tween the coding commutator and the Solenoids 
of the translating unit and the can Operated 
contacts of the operating unit and commutator 
are such as to maintain the said feature of rec 
iprocity between the Said unitS. 

To illustrate the feature of changing the Se 
quence of the characters, specific circuits will be 
traced when different character Sequence COn 
trol relays are operated. 
Assume that the relays 30-a to d are ener 

gized to operate the associated contacts and that 
the key bar for character A is depressed to op 
erate the associated contacts 40. Grounded bat 
tery 20 is connected to conductor 3, contacts 
32 of relay 30a, conductor 34, corresponding 

brushes and segments of the alphabet Scrambler, 
conductor 35, contacts 36 of relay 30c, con 
ductor f37 to character Y Solenoid of the 
translating unit. It has been shown that if the 
key bar for character Y at the operating Unit is 
depressed with the same relays Operated and the 
alphabet scrambler set in the same position as 
shown in the figures, the character A Solenoid of 
the translating unit is operated. It also has been 
shown that the reciprocal arrangement of con 
nection of the characters is maintained through 
out, therefore, it is obvious that the typing of the 
coded text on the operating unit is effective to 
type the message in clear text at the translating 
unit if the Original settings of the coding control 
units are established. 
Assuming now that the relays 90-d. to d are 

operated with the alphabet Scrambler in the po 
sition as shown, depression of key bar for the 
character A connects grounded battery 20 to 
conductor 3, contacts 92 of relay 90a, con 
ductor f3, alphabet Scrambler 57, conductor 94, 
contacts 95 of relay 90c, conductor 96 to sole 
noid 42 for character J at the translating unit. 
Depression of character J key bar at the operat 
ing unit is effective to operate the character A 
Solenoid at the translating unit due to the re 
ciprocal arrangement of the character connec 
tions. 
Again, assume that the relays 9-a to d are 

Operated with the alphabet Scrambler in the po 
Sition shown, depression of character A key bar, 
connects grounded battery 20 to conductor 3, 
contact 97 of relay 9b, conductor 98, alpha 
bet scrambler 57, conductor 99, contacts 200 of . 
relay f 9d, conductor 20? to solenoid 42 for char 
acter R of the translating unit. Depression of 
character R, key bar at the operating unit is ef 
fective to operate the character A Solenoid at the 
translating unit due to the reciprocal arrange 
ment of the character connections. 

It has been shown how the character Sequence 
arrangement is effected and that the older of ap 
pearance of the characters on the coding commu 
tators is changed automatically upon energiza 
tion and Operation of One of the character Se 
quence control relays. The control circuits for 
the said sequence relays will be explained later. 
A brief descriptive outline of certain additional 

novel features provided in this System of coding 
and decoding will be given before the detailed 
circuit arrangement of the System is set forth. 
It is desirable to have an indication while operat 
ing the System that the Various coding control 
ling elements and units are operated in accord 
ance With the character keybal Operation of the 
operating unit and the associated control circuits. 
To this end various checking and test circuit ar 
rangements with corresponding lamp indicators 
are provided and are as follows: 
During the typing operation, that is, upon de 

pression of any character keys of the primary 
or operating unit, and immediately upon move 
ment of the carriage of said unit coincident with 
the typing of the first character provision is made 
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2,116,683 
to lock the carriage return key bar of the unit at 
this moment and it remains in this locked position 
until the end of the typed line is reached where 
upon the Said key bar is then automatically re 
leased. The length of each typed line can be 
arranged to consist of a certain number of chair 
acters, for example, let it be assumed that each 
line of typed copy at the operating unit com 
prises forty-five characters during the coding op 
eration; therefore, at the translating unit where 
the characters are automatically grouped in 
groups of five characters, a line of copy con 
prises fifty-three characters including the eight 
Spaces and forty-five representative characters. 
Upon the typing of the first character of the line 
at the operating unit the solenoid to a special key 
bar, such as the key bar 28-b (Fig. 16) is ener 
gized causing the ball lock arrangement of the 
section 44-a to be operated and thus prevent the . 
depression of the carriage return key bar until 
the said Special key bar is released. This occurs 
at the end of the typing of forty-five characters. 
Also after typing the forty-five characters, pro 

vision is made to lock up the entire keyboard of 
the operating unit with the exception of the said 
carriage return key. This is effected by the op 
eration of another special key bar 28-c to op 
erate the ball lock arrangement associated with 
Said keyboard. The key bar 28-c is released 
upon the carriage return operation of the trans 
lating unit. If decoding, this operation will take 
place after the typing of the fifty-three characters 
which make up the line. 
Upon the completion of typing a predetermined 

number or group of lines, let us assume that 
eight lines comprise a group, provision is made 
to lock the entire keyboard including the carriage 
return key bar. In addition to locking the key 
board a signal lamp is energized to indicate to 
the operator that a checking operation is neces 
sary. If all the operations were performed by 
the operating and translating units and the 
coding control units have not failed to operate in 
accordance With the circuit arrangement, opera 
tion of a test key Will release the keyboard and 
carriage return locks, cause an indication to be 
recorded, such as a period character to be typed 
at the end of each group of copy; that is, at the 
end of the group of lines in the clear text and 
cipher text, and automatically cause the carriage 
of both units to be returned to the left margin 
for further operation. The energized test lamp 
is also extinguished. The typing of the period 
indicates to the operator that the system operated 
correctly during the typing operation of the said 
group of lines. It is to be noted that the car 
riages of the units are returned automatically 
upon group testing or checking whereas at the 
end of each line When the carriage return lock 
is released, the carriages are returned by a manual 
operation; that is, the carriage return key bar 
must be depressed. 

If, however, the operation of the System was 
Such that for SOme reason the certain control 
units failed to respond upon the actuation of 
the typing units, it will be found that if such an 
error occurred during the typing of any line of 
the first seven of each group, at the end of said 
line the entire keyboard including the carriage 
return key bar Would be locked and rendered 
inoperative. This prevents the return of the unit 
carriages and is an indication that an error oc 
curred during the said line, and that a correction 
operation is necessary. It will then be necessary 
to operate an error key the purpose of which is 

to return the coding control units to the position 
Occupied thereby at the end of the previous group 
test period. It is necessary to retype the group 
of lines in which the error occurred. Upon op 
eration of the error key, not only are the coding 
Control units returned to the last group test posi 
tion, but the entire keyboard of the operating unit 
is released, a Symbol typed, such as a fraction bar 
at the end of the line in which the error occurred, 
to indicate on both copies of the text that an er 
i’Or occurred in the said line, and the carriages of 
the units automatically are returned to the nor 
inal Ol' left margin position, in preparation for 
further typing operation. 

If an error in Operation occurs during the last 
line of the group of lines the test key operation 
Will not be effective to return the carriages to 
normal position, type a period and extinguish the 
Signal lamp. This is an indication that an error 
occurred in Said line and that the error key must 
be operated to reset the coding units to the pOS 
tion occupied at the end of the last group test, 
and release the entire keyboard including the car 
riage return key bar, type a fraction bar Symbol, 
indicative of the error, at the end of the group 
of lines, automatically return the carriages of 
both units to normal position and extinguish the 
signal lamp. The units are not positioned and 
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indicate that a further typing operation may be 
made, and, of course, due to the error in the said 
group, the group of lines must be retyped. 

It should be mentioned at this point that when 
no error is made in typing the said group of lines 
and the usual indication is given upon operation 
of the test key, not only are the carriages of the 
units returned automatically to normal, etc., but 
control circuits are conditioned to operate certain 
Coding control units such as a rotary switch, for 
example, which is effective to control different 
coding control circuits in accordance with the po 
Sition thereof. The said rotary switch is operated 
to be moved forward one step each time the test 
key is operated provided no error in Operation of 
the control units occurred. If an error occurred 
during the typing Operation, the operation of the 
test key is ineffective as mentioned hereinbefore, 
and it then is necessary to operate the error key 
to reset the coding units to the position in which 
they were set at the end of the last group check 
Or test. In this manner when an error OCCllrS, 
the rotary SWitch unit is not given a false opera 
tion and the entire coding system is relined to 
correspond to the exact Setting the individual 
coding units Were positioned at the end of the 
previous group test. 

It is obvious from the description thus far that 
provision must be made to automatically reset 
the coding control units of the system to a nor 
mal starting reference position or home position. 

It is well known that in order to decode the 
cipher text by Systems of this type the coding 
unitS must occupy the same position in decoding 
as occupied during coding and that the irregular 
and arbitrary Setting of the coding units must 
Correspond during decoding to the setting of the 
coding units during the coding operation. When 
the. normal reference or home position is men 
tioned, it must be understood that this reference 
position may be changed arbitrarily at any time 
as may be desired. Therefore, the normal refer 
ence position referred to is the position chosen 
or Selected to be designated for a certain number 
of Operations as the home position. 
A reset key is provided to position the coding 

control unitS when operated to return the said 
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control units to the normal reference Setting of 
the lunits. This setting will always remain the 
same; that is, upon operation of the reset key the 
units Will always be returned to the same said 
home position selected, until it is desired to select 
a different common reference position. 
To change the said reference position at will, 

a Standard telephone dial is provided upon opera 
tion of which, control means are conditioned 
which will be effective to alter said reference 
point. Merely operating the dial is not sufficient 
to establish a different reference position. The 
Said reset key must be operated to align the 
various control units to the newly selected posi 
tion. Signal indicators such as lamps are pro 
vided to be energized When the equipment has 
been positioned to the designated positions. Pro 
vision is also made to return the units position 
due to the operation of the said dial to a normal 
common reference point, a key or switch which 
will be termed a homing key to differentiate from 
the reset key is adapted upon actuation thereof to 
effect the said operation. 
The features referred to in this general de 

Scription will be understood as the detailed de 
Scription progresses and which will now be set 
forth. 

Resetting upith code units in home position 
It is preferred in this system to require a reset 

operation before the normal operation of coding 
or decoding may be initiated, whether or not the 
coding control units are in the home position. In 
this manner, correct alignment of the coding 
control units Will always be effected and insured 
before attempting to type the text or message 
on the operating unit of the system. A signal 
unit is provided to be operated which will serve 
as a positive indicator to the operator when the 
correct alignment of the units is completed. 

Referring now to Figs. 17, 17A and 17B, ar 
ranged as shown in Fig. 18, and aSSume that the 
system is conditioned as follows: The MK key is 
set to operate the contacts shown in position A, 
the CK key is set in the coding position, and the 
power control circuits are closed by operating the 
switches 20 and 2 to energize the following 
circuitS: 
Grounded battery 22 is connected to conductor 

23, a collecting ring brush 24-A, collecting 
ring 215-A, conducting segments 86, and brushes 
82, ring 2.5-B, brush 24-B (see Figs. 1, 6 and 
7), coil of relay 26 to ground, energizing said 
relay, opening the normally closed contact 2 fi 
and closing the contact 218. Although relay 2E 6 
is rendered operative, no circuits are energized 
until a subsequent operation of the control de 
WCeS. 

Operation of the reset key RK applies a ground 
through the associated contact 29 to coil of relay 
220 to cause the said relay to be energized by 
means of the following circuit: grounded battery 
2?2, common conductor 221, normally closed con 
tact 222 of relay 223, conductor 224, coil of relay 
220, contact 29, to ground. The associated con 
tacts of relay 220 are now operated, contact 225 
controls the power circuit to the sequence control 
relays 30-d to d, 90-a to d and 9?-cl. to d 
and are opened to disconnect the battery 22 from 
the said relays. Contact 225 connects glround to 
the coil of relay 22. However, it is to be noted 
that the other Side of the coil of relay 227 is 
connected to ground through contact 29 of the 
reset key R.K. Therefore, so long as the reset 
key is depressed, the grounded battery 2?2 is 

R 

2,116,683 
shunted from the coil of relay 22, rendering Said 
relay inoperative until the RK key is released, 
Whereupon the grounded battery 22 is then con 
nected to conductor 22, contact 222 of relay 223, 
coil of relay 220, conductor 228, coil of relay 227, 
conductor 229, contact 226, to ground, energizing 
said relay 227 and thereby causing the associated 
contact 230 to open and contact 23 to be closed. 
From the description thus far, during the re 

Set cycle, relays 220 and 22 are now energized 
and if the coding control units are in the normal 
home position, relay 26 also is energized. 
Glrounded battery 22 is connected to contact 2? 8 
of l'elay 2 f6, conductor 232, contact O4-a (now 
closed due to position of disk 04 of numeral 
Scrambler, see Fig. 4), conductor 233, contact 7 
of the program device (now closed due to pro 
gram device in home position and position of 
gear 60, see Figs. 2 and 9), conductor 234, con 
tact 235 of relay 220, conductor 235a, wiper or 
brush 236 aSSociated with the third bank of con 
tacts of rotary switch 237, contact 238 (the wipers 
or brushes 236, 239 and 240 as shown in Fig. 
17-B alre indicative of the home position there 
of), conductor 24, coil of relay 223, to ground, 
energizing Said relay and causing the associated 
contacts to be operated, contacts 222 and 242 are 
Opened and contact 243 is closed to establish the 
following holding circuit for relay 223: 
The circuit was just described showing how 

grounded battery 2 f2 is connected to conductor 
234, from said conductor the battery is connected 
to normally closed contact 244 of relay 245, con 
ductor 246, contact. 243, coil of relay 223 to 
ground. 

Contact 242 of relay 223 now open is a control 
Switch and included in the holding circuits for 
other relays which will be described later. 
Contact 222 of Said relay causes the relays 220 

and 227 to be deemergized, due to opening the 
power Supply to Said relays which was just de 
Scribed. The signal lamp 247 is also maintained 
energized through the conductor 248 which is 
connected to the one side of the coil of relay 223. 
Energization of the said signal lanp is now an in 
dication that the control units are all set in the 
normal home position and that the system is ready 
for the initial operation for coding (or decoding if 
the coding key CK is set in the decoding posi 
tion). It is well to state here that the program 
device 53 is stepped ahead upon the depression 
of any character key (in the coding operation 
this also includes the space key bar), and the Op 
eration of the program device causes the contacts 
lf associated therewith to be opened, in turn 
Opening the holding circuit for relay 223 just de 
Scribed, and, of course, it is obvious that upon the 
deenel'gization of the said relay the signal lamp 
247 is extinguished. 
Colinmon impulse contacts 250 are provided for 

the purpose of stepping the program device and 
other control units ahead and are closed upon 
the depression of each character key bar of the 
Operating unit with the exception of the space 
kcy bar. Specific mechanism for this provision 
is not shown since it is old and well known in 
the alt; One method, which has been used here 
tofore, is to provide a common bar beneath the 
key bars of the typewriter and arranged so that 
the depression of the character leys lowers the 
common bar which in turn causes the said com 
mon contacts to be closed. The cam (Fig. 14) 
Operated by the Space bar is adapted to actuate a 
double type of contact arrangement and de 
Scribed hereinbefore, one set of contacts corre 
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. 2,116,683 
Sponding to the contacts 40 for the space bar as 
shown in Fig. 20 and the other set of contacts cor 
responding to the contacts 25 shown in Fig. 
17A. 

Operation of coding control units 
Upon depression of a character key at the pri 

mary or operating unit, the said common contacts 
250 are closed to establish the circuit as follows 
to Step ahead the program device, grounded bat 
tery 22 is connected thereto through conduc 
tor 22, contact 230 of relay 227, conductor 252, 
normally closed contact 253 of relay 254, conduc 
tor 255, contacts 256 of MK key, common con 
tacts 250, conductor 25 to the grounded operat 
ing coil 258 of the clutch unit 5 (Fig. 1) of the 
program device 53. It was explained hereinbe 
fore that the program device is not stepped ahead 
upon the energization of the clutch operating coil 
but upon the deenergization thereof, that is, 
upon the decay of the impulse. This is true of 
all the coding control units such as the alphabet 
and numeral Scrambler units, rotary SWitch etc. 
and thus prevents any faulty operation of the 
equipment. 

Therefore, upon the opening of the common 
contacts 250, or upon the decay of the impulse in 
itiated, the program device is stepped ahead one 
step which as stated before is equivalent to a 
movement of one degree. Referring now to the 
program disk pin or plug layout as shown in 
Fig. 21, it is noted that upon the first movement 
or step of the disks none of the aSSociated con 
tacts 65 are closed. However it is remembered 
that the advancement of the gear wheel 60 causes 
the associated contacts 69 and 70 to be closed 
and the contacts 7 to be opened breaking the 
holding circuit established therethrough for re 
lay 223 deenergizing said relay. 

It is understood upon the depression of the 
said character key of the operating unit in addi 
tion to closing the common contacts 250, the as 
sociated cam operated contacts 40 (Figs. 20, 20A 
to D) are closed to establish a typing circuit 
through the associated scrambler unit operating a 
Selected key bar at the translating unit. The 
character is recorded in clear text at the operat 
ing unit and in coded text at the translating unit. 
In the Figures 20, 20A to D, it is seen that the 

relay 24, when not energized, has associated 
therewith a plurality of normally closed con 
tacts, for example, contacts 28, 56, and 73. 
The typing circuits for the selected group of 
characters associated with the numeral Scrambler 
55 are established through the said normally 
closed contacts. However, the typing circuits as 
sociated with the alphabet scrambler 57 are es 
tablished through different controlling relays at 
certain intervals or periods during the operation 
of the System. - 
The purpose of the character sequence con 

trol relays 30-a to d, 90-a to d, and 9-d 
to d has been set forth; it will now be shown how 
one of the said relay groupS is energized to com 
plete or establish the typing circuits. The nu 
meral scrambler at this point in the cycle of 
operation is in the home position (Figs. 4 and 17) 
and therefore the associated cam operated con 
tacts are operated as shown to establish the foll 
lowing circuit: grounded battery 22, to con 
ductor 22, contact 225 of relay 220, conductor 
282, contact 283 of relay 284, conductor 285, con 
tact 08a operated by cam disk 08 of the numeral 
scrambler coils of relays 30-a to d to ground, 
energizing said relays and causing the associated 
contacts to be closed, thereby establishing the 

11. 
typing circuits between the said operating and 
translating units. It will be seen that during 
the typing cycle at all times one of the said group 
of relays will be rendered operative due to one 
of the cam disk controlled contacts 06a, Ola, 
08d, being operated. 
It was also mentioned hereinbefore immedi 

ately upon movement of the carriages coincident 
With the typing of the first character, the car 
riage return key bar is rendered inoperative or 
locked at this moment and remains so until the 
end of the Specified line containing a predeter 
mined number of characters whereupon the car 
riage return key bar is released. Fig. 17A shows 
the position or relation of the carriage contact 
bars 34 and 34a, with respect to the associated 
brushes 35a, and 35-a respectively, when the 
carriages of both units are in the left margin po 
sition. The contact bars move in accordance 
With the positioning of the associated carriages. 
The operating and translating units have the 

Same contact bar construction and the brushes 
cooperating therewith are connected in parallel 
to the control circuits which Will now be de 
scribed. 
When the carriages are in the left margin po 

sition as shown or in the forty-fifth or fifty-third 
character positions (these positions are indicated 
by the insulated segments 35a, and 35-a, 35b 
and 35-lb, and 35c and 35-fc respectively) the 
carriage return key bars should be released So as 
to be able to be operated and during any other 
positions of the carriages the carriage return 
key bars should be locked. 
Therefore, when the brushes 36 and 36d en 

gage the conducting segment of bars 34 and 34a, 
grounded battery 2t2 is effective to energize and 
Operate relay 260 as follows: grounded battery 
2 2, conductor 22 A, contact 222 of relay 223, 
conductors 224 and 26 to said carriage brushes 
36 and 36a, conductor 262, coil of relay 260, con 
ductor 263, contact 264 of relay 265 to ground, 
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energizing said relay and operating the associ- . 
ated contacts, opening contact 266 and closing 
contact 267. 
The battery 22 impressed on conductor 26 

is now effective to operate the carriage return 
key bar lock as follows: conductor 26, contacts 
268 of the test key TK, conductor 269, contacts 
27) of relay 27 f, conductor 272, contact 267 of 
relay 260, solenoid 4.2b, to ground, energizing said 
solenoid. The solenoid 4.2b is attached to the 
key bar 28b (Fig. 16) at the operating unit, de 
pressing said bar to operate the ball lock in sec 
tion 44d, thus locking the carriage return key 
bar 29a and maintaining the carriage return key 
bar inoperative until the insulating segments on 
the carriage contact has engaged the associ 
ated brushes to break the described circuit to 
relay 260. 

It is to be noted that the opening of contact 
266 of relay 260 opens a circuit to the test key 
TK, so that if the carriages are not coincident 
the test key circuits are rendered inoperative. 
Upon the depression of a character key at the 

operating unit a Second time, the clutch oper 
ating coil 258 of the program device is energized 
through the said circuits just described includ 
ing the common operated contacts 250. The 
program device is stepped ahead upon the decay 
of the said impulse and contacts 65 associated 
with the disks 59-, 59-2 and 59-9 are oper 
ated by the pins or plugs 62 associated with the 
Said disks and arranged in accordance with the 
layOut ShoWn in Fig. 2. 
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The contacts 65 associated with the program 

device disks 59- to 9, and 2, are connected 
to a common power Source through a common 
conductor 275 joining the conductor 257. Clo 
sure of the common contacts 250 connects the 
power source to the said conductors 257 and 275 
each time a character key of the operating unit 
is depressed during the coding or decoding cycle 
Of Operation. 
The operated contacts 65 (associated with disks 

59-, 2, and 9) are connected to various con 
tacts of the rotary switch or relay 237. The said 
Switch is provided with three arcuate banks of 
contacts which are connected in an arbitrary 
manner to common conductors which are con 
nected to the program device disk contacts 65. 
The Said rotary Switch is of the step-by-step type 
similar to those used in automatic telephone sys 
tems having a plurality of wipers or brushes (236, 
239 and 240) adapted to be moved round in a 
continuously forward direction step by step over 
a bank of associated contacts by means of a 
ratchet mechanism. 
The wipers or brushes move in a single plane 

and advance on the deenergization of the motor 
magnet 276. A switch of this type is shown in 
Fig. 48 on page 51 of the second edition of the 
book “Automatic Telephone' by Smith and 
Campbell. The brushes of the said Switch are 
shown to be in the normal hone position. In 
this position and With the closure of the Said 
contacts 65, it follows that a closed circuit is 
formed from the contact 65 associated with disk 
59-2 by conductor 277 to the first contact in 
bank one of the said Switch. This circuit es 
tablished is not energized until a subsequent op 
eration of the character key bars. 
Therefore upon the depression of a character 

key a third time the program device clutch op 
erating coil is energized through the circuits de 
scribed including conductor 257, and in addition 
thereto the power source is now connected to 
conductor 275, contact 65 associated with disk 
59-2, conductor 27, contact of bank one of ro 
tary switch, wiper or brush 240, conductor 278, 
to grounded operating coil 29 of the clutch 5-b 
for the alphabct scrambler 57 (Fig. 1). The op 
eration of the clutch unit 5-a is understood and 
known to be actuated only upon deenergization of 
the Said operating coil. 
Upon the decay of the third operating im 

pulse the alphabet scrambler unit 57 is stepped 
ahead one step to change the direct transposi 
tion or connections between the typewriter units. 
In addition thereto, the advancement of the al 
phabet Scrambler causes the relay 2 6 to be de 
energized in the following manner. 
The insulated ring unit 84 provided with a con 

ducting segment 86 (Fig. 7) is adapted to be 
stepped ahead one step which was described 
hereinbefore to open the circuit connected to 
brushes 82 engaging the Segments 86 in the nor 
mal home position. This open circuit causes 
battery 212 to be disconnected from relay 2 (6 
and causing the associated contact 218 to be 
opened and contact 27 to be closed. 
The conducting rings 85 provided with the 

insulated Segments 87 corresponding to three 
steps of the alphabet scrambler unit are also 
advanced One Step for Ward so that the circuits 
connected to the brushes 83 are now closed. 
The program device is also stepped ahead in 

addition to the alphabet Scrambler upon the de 
cay of Said impulse and due to the pin arrange 
ment on the aSSociated disks contacts 65 associ 

ated with disks 59-2 and 9 are opened and con 
tact 65 associated with disk 59- remains closed. 
Upon the depression of a character key at the 

operating unit a fourth time the clutch operat 
ing coil 258 of the program device is energized 5 
as described hereinbefore. The circuit estab 
lished by virtue of the closure of contacts 65 
operated by disk 59-f remains deenergized due 
to the position of brush 240 of the rotary switch. 
Upon the decay of the fourth impulse, the pro- l () 
gram device is advanced one step forward to 
close the contacts 65 associated with disks 59-f, 
2 and 3. So that upon the depression of a char 
acter key a fifth time, in addition to energizing 
the clutch operating coil 258 of the program de- 5 
vice, a circuit established through contacts 65 
operated by disk 59-2 is energized to operate the 
clutch operating coil 29 of the alphabet scram 
bler. This specific circuit has been traced before 
and need not be repeated. () 
The circuits established through contacts 65 

Operated by disks 59- and 2 are not ener 
gized due to the position of brush 240 of the rotary 
SWitch. It is obvious from the description thus 
far that the disks 59-, 2, and 3 control the 25 
Operation of the alphabet scrambler and due to 
the pin arrangement on the said disks and the 
position of the brush 240 of the rotary switch 
With respect to the associated contacts in bank 
one thereof, the operation of the alphabet scram- 30 
bler occurs at irregular and arbitrary intervals. 
The operation of the alphabet scrambler is ef 
fective again to change or transpose the circuit 
connections of the predetermined group of char 
acters between the primary and secondary typ- 25 
ing units. 
Upon the decay of the said fifth impulse the 

alphabet Scrambler and program device are ad 
Vanced a step forward. The contacts 65 as 
Sociated with disks 59- and f O are now closed. 
It was mentioned before that provision is made 
during the coding operation to automatically 
group the characters of the coded text and for 
the purposes of illustration, groups of five char'- 
acters each are assumed. It will be seen that 
the disk 59-to controls automatically the spac 
ing Solenoid of the translating unit upon the re 
Cording of every fifth character. Grounded bat 
tery 22 is impressed upon contact 256 of the MK 
key, through circuits described before, to con- ) 
ductor 280, contacts 65 associated With disk 
59-0, conductor 28?, contacts (54 of CK key 
conductor 55, contacts 56 of relay 24 (see 
Fig. 20) to the grounded solenoid 42 connected 
to the Space bar at the translating unit, thus 
introducing the Space in the coded text auto 
matically. 

It should be mentioned at this time that it is 
Well known during the operation of a typewriter 
of the electromatic type that if a key bar is (; 
maintained depressed for a long interval only 
One impression of the character is made, there 
fore, it is 1mmaterial if the space bar solenoid 
of the translating unit is energized for an in 
terval until the program device is advanced an- ;5 
other step forward to effect opening of contacts 
65 associated with disk 59-0. Also, since all 
operations of typing are performed on the oper 
ating or primary unit, it is only necessary to pro 
vide that unit with a keyboard lock; therefore, to 
a continuous depression of the space key bar 
at the translating unit will not prevent further 
Operation or the depression of other character 
key bars thereat. 

It is deemed not necessary to describe and trace 75 
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2,116,683 
all the individual circuits established during the 
typing cycle of the System and therefore the re 
maining description will be limited to the cir 
cuits, established and which have not been de 
Scribed upon the depression of character keys 
at the operating unit at certain intervals during 
the said cycle. 
With reference to Fig. 21, it is seen upon the 

decay of the thirteenth impulse, the program de 
vice is stepped ahead one step and contacts 55 
associated with disks 59-2, 4, and S are closed. 
Therefore, the fourteenth impulse (upon de 
pression of the character keys the fourteenth 
time) initiated causes the clutch operating coil 
29 of the alphabet scrambler to be energized due 
to the circuit established through contacts 65 
Operated by disk 59-2. 
The Said impulse impressed on common con 

ductor 275 also is now impressed on the cir 
cuit established through contacts 65 associated 
with disk 59-4, conductor 286, corresponding 
contact of bank two of the rotary relay, brush 
239, conductor 287, clutch operating coil 288 of 
the numeral scrambler to ground. Upon the de 
cay of said impulse the numeral scrambler in ad 
dition to the program device and alphabet Scram 
bler are stepped ahead one step. Advancing the 
can disks 04 to 08 of the numeral Scrambler 
causes the contacts 8a to be opened removing 
the grounded battery 22 from the sequence con 
trol relay group 300 to d, deenergizing Said relays. 
Contacts 87c, are now closed and connected to 
common conductor 285 to energize the relay group 
90a, to d to change the sequence of connections 

of the circuits to the coding commutator of the 
alphabet scrambler. Contacts 04a are opened 
and contacts 04t and 105-d. are closed due to 
the configurations of the said cam disks, the pur 
pose of which will be described later herein. 

It is seen that the contacts 65 operated by disks 
59- to 9 are associated with the contacts of 
bank two of the rotary Switch and control the 
irregular and arbitrary Operation of the numeral 
Scrambler 55. 
Upon the decay of the twenty-third impulse, 

the program device is stepped ahead to close the 
contacts 65 of disk 59-4 So that the following 
impulse initiated energized the clutch operating 
coil 288 of the numeral scrambler. Upon ad 
vancement of the said scrambler one step where 
by contact Old is opened to deenergize the se 
quence control relay group 90a, to d and con 
tacts (6d. are closed to energize the relay group 
9a to d to again change the character sequence 

connections. 
It was mentioned that for purposes of illus 

tration the predetermined length of the line at 
the operating unit was limited to forty-five 
characters including the Spaces of the clear 
text (it is noted that the Space can Operated con 
tacts 25 operate the connected circuits in exact 
ly the same manner as the common contacts 250), 
and that at the end of each line the entire key 
board is rendered inoperative and the carriage 
return key bar winich has been maintained inop 
erative during the typing of the line is now 
rendered operative. The following circuits to 
be described are those which are energized upon 
correct operation of the equipment. The circuits 
energized for incorrect operation will be de 
scribed later herein. 
Upon the decay of the forty-fourth impulse 

the program device is stepped ahead (in addi 
tion to the alphabet Scrambler) to close the con 
tacts 65 of disk 59-fi, so that upon initiation 

3 
of the forty-fifth impulse the grounded battery 
impressed on common conductor 275 is also in 
pressed on the circuit established through con 
tact 65 of disk 59-f, conductor 289, contact 
290 of relay 29 f, coil of relay 292 to ground, en 
ergizing Said relay and causes the associated 
contacts 293 and 294 to be closed. The said re 
lay remains energized until the decay of said im 
pulse whereupon a holding circuit is established 
for the relay in the following manner: 
Due to the closure of Contacts 294 of the Said 

relay, the impulse impressed on conductor. 289 is 
also impressed on the circuit connected to con 
tact 294. This circuit is also connected to the 
source of power as follows: grounded battery 22, 
conductor 22, cam operated contact 295 (this 
normally closed contact is operated to be opened 
upon depression of the carriage return key bar 
at the Secondary or translating unit, the contact 
arrangement operated by the cam associated 
with the key bar is similar to the ones described 
in connection with Fig. 14), contact 242 of relay 
223, conductor 296, coil of relay 29, contact 294 
of relay 292. Therefore, it is evident that until 
the contacts 250 are opened to disconnect the 
battery through the associated connected circuits 
to contact 294, the relay 29 remains deenergized, 
and also the holding circuit for relay 292 is not 
established until the said contacts are opened. 
The following circuit is established through 

the now closed contact 293 of relay 292: ground 
ed battery 22, conductor 22 f, contact 222 of 
relay 223, conductors 224 and 26, contacts 268 
of TK key, conductor 269, contact 270 of relay 
27, conductor 22, said contact 293 to the 
grounded solenoid 297, energizing said solenoid, 
which will be referred to as the keyboard lock 
Solenoid. This solenoid is connected to the key 
bar 28c (Fig. 14) through the link 43, and upon 
its operation depresses the said key bar to lock 
the entire keyboard of the operating unit with 
the exception of the carriage return key bar 29d. 
So long as the Solenoid 297 remains energized, a 
character key bar including the space key bar 
cannot be depressed. 
When the contacts 250 are opened to deener 

gize the connected circuits, the holding circuit 
just described for relay 292 is established through 
the associated contact 294 to maintain the key 
board lock Solenoid energized, and relay 29 f is 
energized to cause its normally closed contact 
290 to be opened. 

It was mentioned that at the end of the line the 
carriage return key bar at the operating unit 
is released to permit manual Operation thereof 
to return the carriages to the left margin posi 
tions. At the end of the line, in the case of 
correct operation of the units, the carriage of 
the operating unit is positioned in the forty-fifth 
character position; that is, the associated con 
tact bar 34 is positioned so that the insulating 
segment 35b is engaged by one of the brushes 36, 
and the carriage of the translating unit is posi 
tioned in the fifty-third character position 
(forty-five characters and eight spaces) so that 
the insulating segment 35-fc of the associated 
COntact bar 34ct is engaged by one of the brushes 
36d. (in decoding the operating unit carriage 
would be in the fifty-third character position and 
the translating in the forty-fifth character posi 
tion to engage the respective insulating segments 
35c and 35-lb). In the said positions of the car 
riages the circuit connected to the brushes 36 and 
36a is opened, thereby disconnecting the battery 
212 from the relay 260, deemergizing said relay 
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to cause contact, 266 to be closed and contacts 267 
to be opened. Opening of contact 267 disconnects 
the battery from the carriage return lock Sole 
noid 42b and releasing the associated depressed 
key bar 28b to render the carriage return key 
bar 29a operative. 
Upon depression of the carriage return key bar 

at the operating unit, it is well known in the 
typewriter of the electromatic type, that the car 
riage is returned automatically due to the opera 
tion of its associated cam and bell crank mem 
ber (Fig. 14). Contacts 300 (Fig. 17) are oper 
ated by the cam associated with the key bar 
mechanism at the operating unit and closing of 
said contacts causes the Solenoid connected to 
the carriage return key bar at the translating 
unit to be energized, grounded battery 22 to 
conductor 22, contacts 300 and the said solenoid 
30 to ground. This is effective to return the 
carriage at the translating unit to the left mar 
gin. However, upon depression of the carriage 
return key bar at the translating unit the asso 
ciated cam operates the normally closed contacts 
295 associated therewith. Opening of the contacts 
295 breaks the holding circuit to relays 29 and 
292 established therethrough. Deenergization of 
the Said relays causes the Solenoid 297 to be 
energized which releases the key bar 28c to un 
lock the keyboard at the operating unit. The 
carriages of the operating and translating units 
are now in the left margin positions and both key 
locks are rendered inoperative releasing or un 
locking the entire keyboard and the carriage 
return key bar. The equipment is conditioned 
now for another line of operation, during which 
period the various coding control units Will be 
irregularly Operated in accordance with the arbi 
trary control pin arrangement of the various 
control disks of the program device. At the end 
of each line and if the equipment operated cor 
rectly, the keyboard lock and carriage return 
control circuits are energized and operated just 
as described. 

It was mentioned hereinbefore that other 
checking features were included, one of which 
consists of rendering the entire keyboard and 
carriage return key bar at the operating unit 
inoperative at the end of a group of lines, and 
to continue With the chosen example, the group 
to consist of eight lines (that is, 360 characters 
including spaces of the clear text) and providing 
a Signal to indicate this condition which is an 
indication that a checking operation is neces 
Sary. A test key is operated, which if the equip 
ment operated correctly will release the key 
board and carriage return locks, cause an indi 
cation to be recorded (which is a period to indi 
cate correct operation) at the end of the group 
of lines of both the clear and cipher text and 
automatically cause the carriages to be returned 
to the left margin for further operation. The 
circuits for this checking operation at the end 
of a group of eight lines Will now be described. 
Upon the decay of the three hundred and fifty 

ninth impulse the following control contacts of 
the program device are closed, contacts 65 oper 
ated by disks 59-, 2, 3, 7, f, and 2 (see Fig. 
21), so that upon the initiation of the three 
hundred and sixtieth impulse due to the closure 
of contacts 250, the alphabet scrambler clutch 
Operating coil 289 is energized through the circuit 
established by contact 65 of disk 59-2, and which 
will be Stepped ahead upon the decay of said 
impulse. 
Through the contacts 65 of disk 59-i battery 
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2?2 impressed on conductor 275 is connected to 
conductor 289 to energize relay 292 closing the 
contact 293 to energize the keyboard lock sole 
noid 297, thus locking the keyboard at the operat 
ing unit. 
The locking circuit to be established through 

contact 294 for relay 292 and the energization of 
relay 29 is delayed until the battery is dis 
connected through the contacts 250 so as to per 
mit the battery through conductor 296 to domi 
nate, further description of this circuit is thought 
not necessary due to the detailed description set 
forth hereinbefore. 
Through the contact 65 of disk 59-2 the bat 

tery impressed on conductor 25 is connected to 
conductor 302, contact 303 of relay 254, coil of 
relay 304 to ground energizing the latter relay 
causing the associated contacts to be operated, 
contacts 305 and 306 are closed and contact, 307 
is opened. Through the contacts 305 the car 
riage, return lock solenoid 42b at the operating 
unit is energized as follows: the battery impressed 
on conductor 26 is connected through contacts 
268 of the test key TK, conductor 269, contact 
270 of relay 27, conductor 2T2, said contact 305, 
conductor 308 to the grounded Solenoid 42b. In 
this manner both the keyboard and carriage re 
turn locks are operated to render the complete 
keyboard of the operating unit in a locked and in 
operative position. Through the contact 396 of 
relay 304 a signal indicator 309 to be referred to 
as the test lamp is energized indicating that the 
Complete keyboard at the operating unit is locked 
and rendered inoperative and that a proving or 
check operation is necessary. The indicator cir 
cuit established is as follows: battery 22, con 
ductor 22, normally closed cam operated con 
tacts 295 (operated by carriage return key bar at 
translating unit), contact 242 of relay 223, con 
ductor 296, said contact 36 and grounded test 
lamp 309. Contact 307 opens a circuit to contacts 
69 of the CK key which are connected to the cam 
operated contacts of the character ( key and the 
purpose thereof will be described later. 
The contact 306 of relay 304 is also effective to 

establish a holding circuit for the relay 384; how 
ever, the holding circuit is not established until 
the contacts 250 are open to disconnect one source 
of battely from the coil of relay 304. It is noted 
that battery fron) contacts 25) is connected 
through contact 65 of disk 59-2, conductor 302 
to one side of the coil of relay 254 and also to 
coil of relay 304, the battery circuit just de 
Scribed dominates to energize relay 304 so long 
as the contacts 250 are closed. The battery con 
nected to conductor 296, contact 306 of relay 304 
to energize the test lamp is also impressed on 
conductor 30 to the other side of coil of relay 
254, thus relay 254 remains deemergized until the 
decay of the impulse initiated through contacts 
250. Upon the decay of said impulse it is seen 
how relay 254 is energized and relay 304 main 
tained energized. 

Energization of relay 254 causes the following 
operations to be performed: Through contact 3 
a circuit is established to energize relays 24 and 
24a which relays (Figs. 20, 20A to D) when oper 

ated are effective to connect the cam operated 
SWitches or contacts 40 of the operating unit 
directly to the corresponding solenoids 42 of the 
translating unit So that an actuated key bar of 
the Operating unit is effective to print or record 
in clear text the character on both units. 
Grounded battery 2?2 is impressed on con 
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282, coil of relay 284, conductor 32, contact 3 
of relay 254, conductor 33 to ground, energiz 
ing relay 284 causing the associated contact 283 
to be opened and contact 34 to be closed. Open 
ing of contact 283 disconnects battery from con 
ductor 285 and contacts 06a, 0a and 0.8d, of 
disks 96 to 08 thereby deenergizing any one of 
the sequence control relays 30a, b, c, d, 90a, 
b, c, d, and 9a, b, c, d. It is noted on Figs. 20, 
20A to D that the deenergization of said sequence 
control relays causes the alphabet scrambler unit 
to be disconnected from the typing units. 
Through the contacts 34, battery from con 

ductor 282 is connected to relays 24 and 24a. 
energizing said relays. Energization of relay 24 
disconnects the solenoids 42 of the predetermined 
group of characters from the numeral scrambler 
and transfers the connections of the said circuits 
by contacts 85 directly to the corresponding 
character can operated contacts 40 of the oper 
atting unit. Energization of relay f24d causes the 
contacts 86 to be closed to connect the can 
operated contacts 40 of the second group of char 
acters directly to the corresponding Solenoids of 
the translating unit. It is seen now that the actu 
ation of a key bar at the operating unit would 
cause the character to be printed in clear on both 
of Said units. 
Operation of contact 303 of relay 254 opens the 

circuit to contacts 65 of disk 59-2 thereby pre 
venting any back circuits to be formed to relays 
304 and 254. 
Operation of the contact 253 opens the circuit 

from battery 2t2 to the coding unit impulse con 
tacts 250 so that upon operation of the chair 
acter key bars for insertion of clear text, for ex 
ample, faulty operation of the coding units is not 
effected. Closing of contact 35 establishes a par 
tial circuit to the test key TK the purpose of 
which will be explained presently, 
The test key TK must be operated to determine 

whether or not the coding units functioned prop 
erly. For purposes of description thus far this 
condition is assumed and therefore upon opera 
tion of the TK key a character or indication is 
to be recorded on both the operating and trans 
lating units at the end of the last line of the 
group, for example, the period character is chosen 
and it will be shown how this character is re 
corded to indicate that the system during the 
coding or decoding of the said group of lines re 
corded operated correctly. The carriages of both 
units will be returned automatically to the left 
margin, the test lamp extinguished and the 
rotary switch will be advanced a step to condi 
tion the system for further operation thereof. 

It should be mentioned here that the numeral 
scrambler, alphabet Scrambler and program de 
vice are in position in the normal home position 
as shown in the figures if no error was made dur 
ing the operation of typing the group of lines. 
This is due to the predetermined number of steps 
in the cycles of the individual units; namely, 
three hundred and sixty steps to complete one 
revolution of the program device, fifteen steps to 
complete one revolution of the numeral scrambler 
and twenty-five Steps to complete one revolution 
of the alphabet scrambler. 
Therefore, with the alphabet scrambler 57 in 

normal home position, the brushes 82 thereof en 
gage the conducting segments 86 of rings 84 to 
establish a circuit described hereinbefore from 
battery 2 2 to coil of relay 26, energizing said 
relay. A circuit from the battery 22 is now es 
tablished as follows, upon the operation of the 

15 
test key TK: battery 2t2, contact 2 f 8 of relay 
26, conductor 232, contact 04a of disk O4, con 
ductor 233, contact 7 associated with gear 60, 
conductors 234 and 3 f6, contact 3? 5 of relay 254, 
contact 266 of relay 260, contacts 37 of TK key, 
Conductor 38, contact 39 of relay 320, coil of 
relay 320 to ground, energizing the last men 
tioned relay. Contacts 32 of relay 320 make be 
fore the Said Contacts 39 break and thus estab 
lishes a holding circuit for relay 320 from battery 
2 f2, conductor 22, cam operated contacts 295 
controlled by the carriage return key bar at the 
translating unit, contact 242 of relay 223, conduc 
tors 296 and 322, contacts 32, coil of relay 320 
to ground. 
Through the contact 322 grounded battery 323 

is connected to conductor 324, motor magnet 276 
of rotary switch 237 to ground, energizing the 
said magnet. The rotary switch brushes are not 
stepped ahead to engage the adjacent contacts 
luntil the magnet 276 is deemergized. 

It should be mentioned that operation of the 
test key TK Opens the contacts 268 which discon 
nects battery from the Solenoids 297 and 42b 
which it will be remembered are the keyboard 
lock and carriage return lock solenoids respec 
tively, thus rendering the complete keyboard at 
the operating unit operative. 
The said battery connected to conductor 324 

is now connected to the solenoid 325 through 
Contact 370d and thereby energizing the sole 
noid which is connected to the period character 
key bar at the operating unit. This operation 
is effective to print a period at the end of the 
last line of the group of the operating unit. It 
is seen that the depression of the said key bar 
does not cause the operation of the program de 
Vice through the common operated contacts 250 
because the battery is disconnected from the said 
contacts at this time due to contact 253 being 
Open. 

Depression of the period key bar causes the 
asSociated cam contacts 40 to be operated and as 
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explained are now effective to energize the period 
character key bar solenoid at the translating 
unit to cause the period character to be printed 
at the end of the last line of the coded text. 
Depression of the period key bar at the oper 

ating unit also causes the additional associated 
cam contacts 326 (Fig. 17A) to be operated to 
connect the battery impressed on conductors 296 
and 30 to the Solenoid 327 which is connected 
to the carriage return key bar at the operating 
unit and as explained hereinbefore depression of 
the carriage return key bar at the operating unit 
causes the associated cam contacts 300 (Fig. 17) 
to be closed to energize the carriage return sole 
noid at the translating unit. Thus, it is seen that 
the period character is recorded at the end of the 
group of lines of both texts indicative of correct 
functioning of the various units during the said 
group of lines and that the carriages of both 
units are returned to the left margin automat 
ically. 

Depression of the carriage return key bar at 
the translating unit operates the associated cam 
Contacts 295 to open and disconnect battery from 
the relays 29 , 292, 304, 254, and 320, deemergiz 
ing said relays. The test lamp 309 is extinguished 
and the rotary Switch is now stepped ahead so 
that the brushes engage the adjacent associated 
contacts. Deenergization of relay 254 causes re 
lay 284 to be deenergized thus deenergizing the 
relays 24 and 24a. Closing of contact 283 of 
relay 284 permits the battery to be impressed on 
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conductor 285 again to energize One of the Se 
quence control relays and in this manner the al 
phabet and numeral Scrambler units are Con 
nected so as to be interposed between the Oper 
ating and translating units. Relay 26 is the 
only relay that is energized at this point, so that 
with the various coding units in normal hone 
position, the carriages of both units in the left 
margin position and the character key and Car 
riage return key locks released, and the brushes 
of the rotary switch 237 stepped ahead one step, 
So that the equipment is now conditioned for an 
other line group operation. Further description 
of the normal operating circuits during the cod 
ing or decoding cycle is deemed not necessary, 
for the Subsequent circuits energized are similar 
to the ones just described, the difference of Op 
eration being that the time of operation has been 
changed due to the stepping ahead of the rotary 
Switch. 
The circuits energized during the decoding 

operation are similar to the ones explained for 
the coding operation, with this exception which 
was menitioned, that the Space cam Operated Con 
tacts 25 are rendered ineffective to step the COd 
ing units ahead in the same manner as in Coding. 
This is controlled by contacts 328 of the CK 
key and when the key is in decoding position the 
said contacts are opened to open the parallel Con 
nection of the space cam contacts 25 and the 
common operated contacts 250. 

Error key operation 
The description just set forth assumed that the 

various elements of the System functioned cor 
rectly. Let it be assumed now that at the end 
of any line (except the last line of each group) 
the carriages of the typewriters are Out of alline 
ment so that the carriage return lock maintained 
by solenoid 42b is not released. It is remembered 
that the insulating spots on the carriage contact 
bars when in alinement at the end of each line 
open the circuit to relay 260 to deenergize the 
said solenoid 42b. If this occurs during any of 
the said lines and an attempt is made to manu 
ally restore the carriages to the left margin posi 
tion and it is found that the release of the car 
riage return key bar has not been effected, the 
following operation is neceSSary. 
The error key EK is then depressed permitting 

current from battery 2 f2 to be impressed on 
conductor 22, cam contacts 295 associated with 
the carriage return key bar at the translating 
unit, contact 242 of relay 223, conductor 296, 
contact 329 of said crror key, coil of relay 27, 
conductor 330, contact 33 of relay 265 to ground, 
energizing relay 27 causing the contacts 332 and 
333 to be closed and contacts 270 to be opened. 
Contact 270, now opened, disconnects the bat 

tery circuit 262, contact 268 of TK key, conduc 
tor 269 from conductor 272 and contact. 267 of 
relay 260 to deemergize the solenoid 42b thereby 
releasing the carriage return key bar at the oper 
ating unit. The said battery circuit is also con 
nected to contact 293 of relay 292 (Which, it is 
remembered, is energized at the end of each line) 
to energize keyboard lock solenoid 29; however, 
opening of contact 270 of relay 27 is also effec 
tive to release the said keyboard lock. 

Battery connected to conductor 296 is now cun 
nected to contact 333 of l'elay 27 to energize 
relays 254 and 304, and the test lamp 309. Con 
tact 30 of relay 304 opens the circuit from the 
character (G) can contacts 40 to relay 27. Clos 
ing of contact 305 is ineffective to energize the 
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lock Solenoids 297 and 42b due to contact 270 
being open and disconnecting the power circuit 
26 therefrom. 
Closing of contacts 3f causes the relay 284 to 

be energized to operate the relays 24 and 24d. 
as follows: grounded battery 22, conductor 22, 
contact 225 of relay 220, conductor 282, coil of 
relay 284, conductor 3.2, contact 3 of relay 
254, conductor 33 to ground, energizing relay 
284. Opening of contact 283 disconnects the 
battery circuit 282 from the cam controlled con 
tacts 06a, 0Ta and 8a to deenergize any one 
of the sequence control relays 30a, to d, 90 a. 
to d, 9 la to d which may have been energized. 
The purpose of deenergizing the said Sequence 
control relays has been explained hereinbefore. 
Through the contact 34 of relay 284, relays 24 
and 24a are energized to effect direct connec 
tion from the cam operated contacts 4 of the 
primary unit to the corresponding Solenoids 42 
of the translating unit for purposes mentioned 
herein before. 

Contact 23 of relay 254 opens the battery 
circuit 252 normally connected to the common 
contacts 250 SO as to prevent any false actuation 
of the coding control units upon the depression 
of any key bar at the operating unit during the 
described cycle. Operation of contacts 303 and 
35 of relay 254 are ineffective during the de 
scribed cycle to control the associated circuits. 
Through the closed contact 332 of relay 27, 

the power circuit 296 is connected to one side of 
the coil of relay 334, but it is seen that the same 
pOWer circuit is connected to the other side of the 
Said coil of relay 334 through the closed contact 
329 of the error key EK. For this reason, relay 334 
remains deenergized while the error key is oper 
ated. However, upon release of said key the foll 
lowing circuit is established to operate relay 
334: Power circuit 296, contact 332 of relay 27 f. 
coil of relay 334, coil of relay 27, conductor 330, 
contact 33 of relay 265 to ground, maintaining 
relay 2 energized and operating relay 334. 
Closing of contact 335 of relay 334 is effective 

to energize the clutch homing coils of the var 
ious Coding control units to position the said units 
to correspond to the positions occupied at the last 
test period, that is, to return the said units to 
a position corresponding to the normal home po 
Sition as shown in the drawings. Attention was 
Called to the fact that if the coding control units 
functioned properly during the typing of the said 
group of lines, at the end of the group the said 
units Would have completed a full revolution or 
revolutions and be positioned in the normal homic 
position as shown. Therefore, it is obvious that 
during the typing cycle the coding control units 
have been positioned to some other position than 
home position. 

For the purposes of illustration it will be as 
Sumed that all the units, the alphabet scrambler, 
numeral Scrambler and program device are in a 
position other than normal home position. 

Returning now to the circuits established 
through the now closed contact 335 of relay 334, 
grounded battery 22 is impressed on conductor 
22 , contact 27 of relay 216, conductor 337. 
clutch homing coil 338 of the alphabet scrambler, 
conductor 339, brush 340, associated ring 34. 
rings 85 and brushes 83, ring 342 and brush 343. 
conductors 344, 345, and 346, said contact 335 
of relay 334 to ground, energizing said clutch 
homing coil. It is remembered that the clutch 
unit 5b is now rendered operative and remains 
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So during the interval the battery is impressed on 
said coil. 

It is preferred in returning the various coding 
control units to home position to permit the units 
to be advanced continuously to Within two or 
three steps from the home position. To insure 
more positive and accurate operation the Said 
units are then advanced step by Step until the 
home position is reached. To impart the Step 
ping impulses to the different clutch homing coils 
of the units an impulse commutator 347 (Figs. 
1, 2, and 17) is provided. The commutator is 
mounted on the continuously rotated shaft 48 
and comprises three insulated rings 348 having 
a common conducting Segment 349 disposed 
thereon, said segment sufficiently long enough 
to initiate an impulse to energize the clutch hom 
ing coil to effect operation of the clutch units. 
Suitable brushes 350 are provided to engage the 
corresponding insulated ring. A common Con 
ducting ring 35 and brush 352 are provided, the 
Said common ring 35 is connected to the Con 
ducting segment 349. 

During the interval the homing coil 338 of the 
alphabet scrambler clutch unit 5b is energized, 
the said scrambler is advanced or rotated to 
approach its home position. The conducting 
rings 85 of the scrambler are rotated and permit 
the described circuit to be maintained through 
the cooperating brushes 83 until the insulated 
segment 87 disposed on conducting rings 85 are 
positioned to engage brushes 83 to open the said 
homing coil circuit. It was mentioned herein 
before in the description of the alphabet Scram 
bler unit that the insulated segment section is 
equivalent to three steps of the scrambler unit 
cycle. Therefore, when the circuit to brushes 83 
is opened, the following circuit is established to 
the clutch homing coil through the Said homing 
commutator 347 to impress three Successive in 
pulses upon the homing coil and thereby caus 
ing the scrambler unit to be advanced step by 
step to home position: grounded battery 22, con 
ductor 22, contact 27 of relay 26, conductor 
337, said homing coil 338, conductor 353, aSSo 
ciated brush 350, conducting segment 349 of ro 
tating ring 348, ring 35f and brush 352, conductor 
346, contact 335 of relay 334 to ground, energiz 
ing the homing coil by the impulses set up by 
the homing commutator 347 and thereby ad 
vancing the alphabet scrambler unit 5 Step by 
step to home position. Upon being positioned 
in home position, the brushes 82 of the Scrambler 
unit engage the conducting segment 86 of insul 
lated rings 84 to permit battery 2t2 to energize 
relay 26 through conductor 2 f3, brush 24a and 
ring 2 5a, segments 86 and brushes 82, ring 25b 
and brush 24b to coil of relay 26 to ground. 
Contact 2 fl is then opened to remove battery 
from the said homing coil 338, and contact 28 
now closed connects the battery through Con 
ductor 232, contact f O4b now closed and oper 
ated by cam disk O4, homing coil 354 of clutch 
unit 5a of the numeral scrambler 55, contacts 
105.a. now closed, conductors 345 and 346, contact 
335 of relay 334 to ground, energizing the said 
numeral scrambler honing coil to advance the 
scrambler unit to home position. 

It was mentioned that the recess on cam disk 
05 is elongated to operate the associated con 

tacts 0.5d at the home position and the last 
two steps in the cycle of the said scrambler unit. 
Therefore, as the unit approaches home position, 
the contacts O5a are opened to disconnect the 
battery to the homing coil as described. The 

17 
provision is made to step the unit to home posi 
tion during the last two steps of the cycle and 
to this end the homing coil 354 is now energized 
periodically by a circuit through the homing 
commutator 347 as follows: battery circuit 232, 
contact f O4b, homing coil 354, brush 350 and 
Segment 349 of commutator 347, conductor 346, 
contact 335 of relay 334, to ground, advancing 
the numeral Scrambler unit to home by steps. 
In home position, contact fo4b is opened and 
contact 04a is closed by cam disk 04, contact 
f04b disconnects battery from the unit homing 
coil and contact 04 a now connects battery to 
the homing coil 355 of the program device 53, 
through conductor 233, contact 70, now closed, 
homing coil 355 of clutch unit 51, conductor 356, 
contacts 69, conductor 346, contact 335 of relay 
334 to ground, energizing the program device 
clutch homing coil and thereby advancing thie 
device to its home position. Contacts 69 disposed 
On gear 60 of the device are adapted to be opened 
for the last three steps of the cycle of the unit to 
permit the unit to be stepped to home position. 
Opening of contacts 69 causes the circuit just de 
scribed to be opened and transfer the circuit to 
the homing impulse commutator as follows: the 
homing coil 355, conductor 357, homing commu 
tator 347, conductor 346, contact 335 to ground, 
energizing the coil 355 successive to step the pro 
gram device ahead to home position. 

Contact 70 is then opened to disconnect bat 
tery from the homing coil and contact 7 is closed 
to operate the error indicating symbol, the frac 
tion bar which is recorded at the end of the line 
of both the clear and coded text. This circuit 
is from grounded battery 22, contact 28 of relay 
26, conductor 232, contact 04a, conductor 233, 
contact 7 f, conductor 36, contact 336 of relay 
334 to solenoid 358 to ground, energizing said 
solenoid which is connected to the fraction key 
bar at the operating unit and recording the 
symbol on the copy thereat. Depression of the 
said key bar operates the cam contacts 40 asso 
ciated therewith and causes the fraction bar sole 
noid 42 at the translating unit to be operated 
to record the symbol on the copy at that unit. 
The fraction bar solenoid is energized due to the 
direct connection to the cam contact 40 of the 
fraction key bar effected by the energization of 
relays f24 and 24a. 
In addition to operating the can contacts 40 

asSociated With the fraction key bar, contacts 
359 (Fig. 17A) are operated by the cam to ener 
gize the carriage return solenoid 327 at the op 
erating unit causing its carriage to be returned 
to the left margin position. Operation of the 
carriage return key bar at the operating unit 
causes the cam operated contacts 300 to be closed, 
energizing the carriage return solenoid at the 
translating unit causing the carriage there to 
be returned to the left margin position. Opera 
tion of the carriage return key bar at the trans 
lating unit operates the associated cam contacts 
295 to disconnect battery from power circuit 296 
deenergizing relays 29?, 292, 27 f, 334, 254, and 
304. The equipment is now in a condition for 
further operation of the typing cycle described 
hereinbefore. 

It is to be noted that upon depression of the 
error key EK, the positions of the rotary Switch 
brushes were not changed; that is, a complete 
reset cycle Was not effected to restore all the 
Coding control units to home position. The ro 
tary Switch is operated, as explained, upon opera 
tion of the test key TK when the units functioned 
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Correctly. When the units do not function cor 
rectly during the typing of the group of lines, the 
TK key is not effective to advance the brushes of 
the rotary Switch. At this point, the error key 
must be operated to reset the coding control units 
to the last test point position. The Sane is 
true when an error occurs during the line, the 
error key must be operated, When the carriage 
return key is not released at the end of the line, 
to reline the coding control units to the position 
during the last test or proving operation. There 
fore, it is obvious why it is important not to alter 
the position of the rotary SWitch brushes during 
the said operations. 

Similarly, if an error should occur during the 
typing of the group of lines, such as the failure 
of any of the scrambler units or program device 
to be operated one or more times, or if one of 
the carriages of the units failed to Operate One Or 
more times during the last line of the group and 
the test key TK is operated when the end of the 
group is reached, the circuits including correct 
function of the system are not energized indi 
cating that an error occurred and a further oper 
ation is necessary; namely, operation of the 
error key EK. 

It was explained that if the coding control units 
are not in the correct position at the end of the 
group, closing of contacts 37 of the test key does 
not establish a complete circuit, to energize relay 
320 (described hereinbefore) due to one or mole 
of the following contacts being open: contact i? 
of the program device, contact 040 of the nu 
meral scrambler, or contact 28 of relay 26 due 
to brushes 82 of the alphabet Scrambler causing 
an open circuit to coil of relay 26. 
When this condition just explained existS, the 

error key EK is operated to energize the same cir 
cuits in connection with the error key operation 
just Set forth to cause the coding control units to 
be reset to the position occupied at the last test 
point, to record a fraction bar at the end of the 
group of lines on both copies of text, automati 
cally return the carriages to the left margin posi 
tion and extinguish the test lamp and condition 
the elements of the System for further typing op 
erations. 
The error detecting and correcting circuits just 

described function in the same manner during 
the coding and decoding operation. 

Operation of the coding key CK does not affect 
the circuit connections to the relays operated 
during the said cycle, except that in coding the 
character G cam contacts are connected to oper 
ate the relay 27 through conductor 360, contact 
307 of relay 304, conductor 36?, coil of relay 27, 
Conductor 330, contact 33 of relay 265 to ground. 
In coding, it was mentioned, the character (G) 
is used to be interposed in the coded text, and 
is the extra character necessary when the auto 
Imatic spacing feature is used. 
In decoding, however, the character (i) key bar 

is Operated and is not connected to operate the 
error indicating circuit just described. Opera 
tion of relay 27 causes the test lamp 309 to be 
energized which is an indication to the operator 
that an error has been made and the units are 
reset automatically the operation of which is sim 
ilar to the operation initiated by the error key 
EK. In decoding position of CK key the contacts 
54 disconnect the circuit 28 from the space 

Solenoid to prevent the interposition of spaces 
automatically, the Space solenoid is then con 
nected to contacts 79 and the coding commu 
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tator So as to be operated in accordance with the 
Coded text. 

It should be mentioned at this time that opera 
tion of the MK key in the positions A or B does 
not alter and effect the coding and decoding con 
trol circuits described because the contacts 256 
operated in position A are connected in parallel 
to the contacts 362 operated in position B. How 
ever, with the said key in position C to effect typ 
ing in clear text. On both operating and translat 
ing units, circuits are established to energize the 
relays 24 and 24a as follows: grounded battery 
323, conductor 363, coil of relay 265, conductor 
364, contacts 365 and 366 of MK key to ground, 
energizing relay 265, closing the contact 36 and 
opening the contacts 264 and 33f. 

If the circuits connected to contacts 264 and 33 
should be energized when the MK key is set to 
C position, they are deemergized during the period 
the clear text is inserted. 
Contact 367 establishes a circuit to energize 

relay 284 to operate the relays 24 and 24.a from 
grounded battery 22 to conductor 22, contact 
225 of relay 220, conductor 282, coil of relay 284, 
conductor 32, said contact 367, to ground. Con 
tacts 283 of relay 284 are now effective to deener 
gize the sequence control relays and contacts 34 
and closed to energize relays 24 and 24d, thus 
effecting a direct connection between the cam 
contacts of the operating unit and controlling 
solenoids of the translating unit. 
Reset operation with code units displaced from 

home position. 
The description will now be given relating to 

resetting all the coding control units to the nor 
mal home position; namely, the alphabet Scran 
bler unit, numeral Scrambler unit, program device 
and the rotary Switch. The resetting Operation 
described in the error key operation related only 
to resetting the units to the last group test posi 
tion. It Will be assumed that all the units are 
displaced from the home position. 
Upon operation of the reset key RK the asso 

ciated contact 29 is closed to energize relay 220 
from battery 22, conductor 22, coil of relay 220, 
said contact 2 f9 to ground. Upon release of the 
reset key, relay 27 is energized as described here 
in before in connection With the previous reset 
ting operation with the controls in home posi 
tion. 
Grounded battery 22 is now impressed upon 

conductor 22, contact 2 fl of relay 26, conductor 
337, homing coil 338 of the alphabet scrambler 
unit 57, conductor 339, brush 340, ring 34, con 
ducting segments 85 and brushes 83, ring 342, 
brush 343, conductors 344 and 345, contact 23 
of relay 227 to ground, energizing the said hom 
ing coil to advance the Said unit to Within three 
Steps of the home position when the brush cir 
cuit 83 is opened to transfer the battery circuit 
through the homing impulse commutator 34 
to advance the Said unit to home position by 
Steps, as eXplained in the description of the error 
key Operation. The only difference in the circuit 
Connections is that the ground is established 
through contact 23 of relay 22, instead of the 
ground connection established through contact 
335 of relay 334 in the said preceding descrip 
tion. 
When the alphabetScrambler unitisin the home 

position, relay 26 is energized as described here 
inbefore due to the circuit established through 
SegmentS 86 and the associated brushes 82 of the 
Said unit. 
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The battery 22 is then impressed on the 

circuit 232 connected to contact 28 of relay 
26 to energize the homing coil 354 of the null 
meral scrambler unit, through the contacts 0.5a. 
operated by disk 05. The return circuit to 
ground, however, is established through con 
ductor 345 in place of conductor 346, with this 
exception, the numeral scrambler 55 is advanced 
to Within two steps of home position and then 
advanced in successive steps to home in the 
same manner as described before. Similarly the 
program device 53 is returned to the normal home 
position in accordance With the previous descrip 
tion. 
Now with the said three coding control units in 

home position, grounded battery 22 is im 
pressed on the power circuit 232, contact 04a of 
the numeral scrambler, conductor 233, contact 7 
of the program device, conductor 234, contact 
235 of relay 220, conductor 235a, brush 236 and 
corresponding engaged contact of bank 3 of the 
rotary switch 237, conductor 369, contact 370 and 
motor magnet coil 276 to ground, energizing the 
said motor magnet, and opening contact 370 to 
deenergize the magnet whereupon the brushes 
of the rotary Switch are advanced One Step. 
So long as the brush 236 engages any one of 

the contacts connected in Connon to conductor 
369, the motor magnet is operated to continue to 
advance the said brushes step by step until they 
are positioned in the normal home position as 
shown. The power circuit 235a is then connect 
ed to conductor 24 to energize the relay 223 and 
the home indicator, signal 247. A holding circuit 
is established through contact 243 and conduc 
tor 234, the detailed description of which was 
given in the previous resetting operation. The 
relays 220 and 227 are deenergized due to con 
tact 222 opening and also described hereinbefore. 
The system is now in condition for the initial op 
eration of coding and decoding according to the 
position of the CK key and this fact is indicated 
by the energization of the said lamp signal 247. 
Upon operation of the character keys the pro 
gram device is advanced a step which is now un 
derstood to open contact 7 and deenergize relay 
223 and the signal lamp 247. 

Home position selecting operation 

In order to change the reference or home posi 
tion of the coding control units, provision is made 
whereby the home position of the alphabet 
scrambler unit may be positioned selectively at 
will to increase the complexity of the coded text 
messages. The description of this feature will 
now be given. It will be assumed that the ring 
member 82 (Figs. 1, 6, 7, and 17) supporting the 
brushes 82 is not in its fixed reference or home 
position as shown in the figures. It is then nec 
essary to restore the said member to its fixed 
reference point before Setting it to a new position. 
A code key lock 3 is provided, and can be any 
well known type of key operated contact lock 
such as the usual automobile ignition switches, to 
maintain the code Selector circuits inoperative 
during the period the key 372 is not inserted to 
operate the control contacts 373. 
Upon operation of contacts 373 battery 22 is 

applied to circuit 374, contacts 373 and the foll 
lowing selector circuits. To restore the ring 
member 8 to its fixed reference point it is neces 
sary to operate the home key HK. Through the 
contacts 376 of the HK key, relay 245 is ener 
gized by impressing the power circuit 375 on con 
tact 378 of relay 379, conductor 380, said con 

9 
tacts 376, conductor 38, coil of relay 245 to 
ground. The contacts 244 of relay 245 are 
opened to release the holding circuit to relay 
223 to extinguish the signal lamp 247 should these 
be energized. 
Through contacts 37 of the HK key the power 

circuit 375 is impressed on conductor 382, con 
tact 7 operated by disk or ring member 8, 
contacts 97 of magnet 90, coil of said magnet to 
ground energizing the magnet and opening Con 
tacts 97. Upon deenergization of the magnet the 
disk 8 is advanced a step and is continued to be 
advanced step by step until the disk is positioned 
at home to open its contact 1, disconnecting 
the power circuit from the motor magnet 90 and 
closing contact f6 to connect the battery to 
conductor 383 to coil of relay 379, energizing said 
relay causing contact 378 to be opened and con 
tacts 384 and 385 to be closed. Upon release of 
the HK key relay 245 is deenergized and a hold 
ing circuit for relay 379 is established through 
contact 385 of relay 379 and contact 386 of relay 
245. The signal lamp 387 is now energized indi 
cating that the disk 8 f is in its home position 
and that a new reference setting may now be 
initiated. The dial 388 which is a standard tele 
phone dial and needs no further description may 
be operated to set the brushes 82 and 83 at dif 
ferent positions on the associated rings. This 
setting is not effective in causing an additional : 
transposition of the connections between the Op 
erating and translating units until the operation 
of the reset key R.K. 
Operation of the dial 388 to select a new posi 

tion for the alphabet scrambler 57 actuatcs con 
tacts 389 on the dial which close the power cir 
cuit relay 245, causing the relay 379 to be deener 
gized and the signal lamp 387 to be extinguished 
due to opening of contact 386. Contact 244 when 
opened will release 223 and the signal lamp 247 
as described before. When the dial is released, 
contacts 399 are closed and opened a number of 
times determined by the digit dialed. This series 
of impulses impressed on conductor 39 operates 
the motor magnet 90 to position the ring mem 
ber 8 and brushes 82 and 83 in accordance with 
the digit or digits dialed. Thus the position of 
the said brushes is changed and no longer is the 
alphabet scrambler unit in its home position; 
that is, the brushes 82 no longer engage the con 
ducting segment 86. Removal of the code key 
372 after the setting is made prevents any fur 
ther changes to be made in positioning the brushes 
82 and 83. Operation of the reset key RK now 
will return the rings 84 and 85 of the alphabet 
scrambler unit in its home position in accordance 
with the new reference point established by 
brushes 82 and 83. This reset operation is under 
stood and needs no further explanation. The 
System is then in position for further coding or 
decoding operations depending upon the position 
of the code key CK. 

Code Selector Suitch Operation 
Referring now to Figs. 17A, 17C and 17D, the 

Operation of the Code selector Switch will now be 
explained. The drawings are arranged as shown 
in Fig. 8 in which the Fig. 17C is substituted for 
Fig. 17 and Fig. 17D for Fig. 17B. The descrip 
tion set forth in conjunction with Figs. 17, 17A 
and 17B was limited to one homing position of 
the rotary switch 237. The following description 
in conjunction with Figs. 17A, 17C and 17D will 
Set forth a method in which all the points or con 
tacts on the rotary Switch 237 are available for a 
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definite home position. The reference point or 
home position of the rotary switch may be main 
llally selected and positioned as desired, So that 
the coding or decoding cycle may be initiated fron 
any one of the twenty-five positions of the Switch. 
In Fig. 1TD the code Selector Switch 590 is shown 

to comprise two banks of contacts 50 and 52. 
The number of contacts in each bank correspond 
ing to the number of contacts included in the 
banks of the rotary SWitch 237. Associated. With 
the contacts 502 is a single movable contact or 
Colltact aim 503 positioned on the shaft 504 of 
the Switch. Also secured to the shaft 504 is a 
Contact arm 595 having a plurality of position 
able contact pointS 566 arranged to engage all 
the contacts 50 with the exception of the contact 
50 corresponding to contact 582 in the second 
bank of contacts and engaged by the contact airin 
503. It is seen, therefore, that, if contact arm 
503 engages contact 502-, all the contacts 
50-2 to 25 are engaged by the contact points 
506. The shaft 504 is positioned arbitrarily and 
as desired. Connected to the said shaft is a de 
tent Wheel 597 to assure positive positioning of 
the contact arms and also to operate the asso 
ciated contacts 598 each time the setting of the 
SWitch is changed, the purpose of which will be 
described later herein. 
The contacts 50 and 502 are connected in nul 

tiple to the third bank of contacts of the rotary 
Switch 237 as shown in the figure. Now, let it 
be assumed that the code selector switch 590 is 
positioned to contact as shown; that is, contact 
arm 503 engages contact 592- and contact 
points 596 of contact arm 505 engage contacts 
50-2 to 25, and that the other coding control 
elements are all in the home position as shown, 
and that the MK key is set to operate the contacts 
shown in position A, the CK key is set in the cod 
ing position, and the power control circuits are 
closed by the Switches 20 and 2 fl. It was ex 
plained hereinbefore, under the stated conditions 
relay 26 is energized to open the associated con 
tacts 27 and close contacts 28. 

Before a coding or decoding operation can be 
initiated, it was explained hereinbefore that the 
reset key RK must be operated, and that upon 
depression and release thereof, relays 220 and 227 
are energized. The detailed control circuits for 
the Said relays have been traced hereinbefore and 
it is believed not necessary to repeat them at this 
time. Therefore, With the control units in home 
position and the code selector switch in position 
one end relays 26, 220 and 227 energized, the 
following circuits are energized. Grounded bat 
tery 212 is connected to contact 218 of relay 26, 
conductor 232, contact 04-a, conductor 233, con 
tact of the program device, conductor 234, con 
tact 235 of relay 220, conductor 235a, brush 236 
asSociated with the third bank of contacts of 
rotary switch 23, contact one of the third bank, 
conductors 50 and 5 , contact 502- of the 
Selector Switch, contact arm 503, conductor 24, 
coil of relay 223 to ground, energizing said relay 
Operating the aSSociated contacts to establish the 
following holding circuit for relay 223: 
The circuit just described showing how 

grounded battery 22 is connected to conductor 
234 now permits current from said battery to be 
impressed upon contact 244 of relay 245, contacts 
508 of the selector switch, contact. 243, and coil 
of relay 223 to ground. Operation of contact 222 
of the Said relay causes relays 220 and 227 to be 
deenergized due to opening the power supply 
circuit to Said relays and which was just explained. 
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The signal lamp 247 is maintained energized 
through conductor 248 which is connected to one 
Side of the coil of relay 223. Energization of the 
Said Signal lamp is now an indication that the 
COntrol units are all set in the normal home posi 
tion and that the System is ready for the initial 
Operation for coding (or decoding if the key CK 
is Set in the decoding position). 

It was mentioned hereinbefore that the pro 
gran device 53 is stepped ahead upon the de 
pression of any character key and that this oper 
ation causes the contacts associated therewith 
to be opened in turn opening the holding circuit 
for relay 223 just described, and of course, it is 
obvious that thereupon the signal lamp 247 is ex 
tinguished. It is to be noted that the conductor 
246 is included in the said holding circuit for 
relay 223 and that the normally closed code se 
lector switch contacts 508 are included in this 
circuit; therefore, it is evident from the descrip 
tion just set forth, that upon positioning the code 
Selector Switch from one position to any other 
after operation of the reset key and re-aligning 
the control units, the signal indicator 24 is ren 
dered inoperative and this is an indication that 
another reset operation is necessary before the 
Coding or decoding operation can be initiated. 
It was mentioned hereinbefore that it is desired 
to delay all coding or decoding operations until 
the signal indicator 247 is rendered operative in 
dicating that all the control units are in the 
proper home positions. 

It has been described hereinbefore how the 
alphabet scrambler unit, numeral scrambler unit, 
and program device are returned to home posi 
tion when displaced therefrom by operation of 
the reset key. This description need not be re 
peated; however, the circuit will now be traced 
to return the rotary SWitch to the Selected home 
p0Sition When displaced therefrom. Assume that 
the contact arm of the rotary switch 237 occupies 
Some other position than that shown in Fig. 17D, 
for example, say that contact arm or wiper 236 
engages the tenth contact instead of contact one 
as shown and that the selected home position 
controlled by the code selector switch is position 
One as shown in the figure. Upon operation of 
the reset key, if the other control units are not 
in home position, they are reset accordingly as 
described hereinabove. Now with the three coding 
control units in home position (alphabet and 
numeral scramblers and program device), 
grounded battery 212 is impressed on the power 
circuit 232, contact 04-d. of the numeral 
Scrambler, conductor 233, contact if of the pro 
gram device, conductor 234, contact. 235 of relay 
220, conductor. 235-a, brush or Wiper 236 and 
the assumed engaged contact iO of bank 3 of 
the rotary switch 237, conductors. 52 and 53, 
contact 50-0 of selector switch 500, corre 
Sponding contact point, 506 and common contact 
arm 505, common conductor 54 to normally 
closed contact 370 of motor magnet 276 and the 
coil of Said motor magnet to ground, energizing the 
motor magnet, opening the associated contact 370 
to deenergize the magnet, whereupon the brushes 
of the rotary SWitch are advanced one step. So 
long as the brush 36 engages any one of the 
contacts connected to the contacts 50 of the 
Selector SWitch which are shorted by the contact 
points 506, the motor magnet is operated to con 
tinue to advance the said brushes step by step 
until a contact is engaged which is connected to 
a contact 50 of the selector switch not engaged 
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to the contact 5t2 engaged by contact arm 503 
to conduct the power supply to conductor 24 
and coil of relay 223 energizing the relay 223 
and the home indicator signal 247. The system 
is now in condition for the initial coding or de 
coding operation. It is now evident that the 
home position of the rotary SWitch may be 
changed as desired and upon. So doing the timed 
intervals the Scrambler units are energized and 
positioned are changed accordingly; that is, the 
Scrambler units are not positioned exactly the 
same upon operation of the code selector Switch 
because the initial starting position of the rotary 
SWitch is altered. 
While there has been shown and described and 

pointed out the fundamental novel features of the 
invention as applied to a single modification, it 
Will be understood that various omissions and 
substitutions and changes in the form and de 
tails of the device illustrated and in its operation 
may be made by those skilled in the art Without 
departing from the spirit of the invention. It 
is the intention therefore to be limited only as in 
dicated by the Scope of the following claims. 
What is claimed is as follows: 
1. A coding and decoding machine comprising 

a manually operable primary machine, a second 
ary machine operable from the first, coding means 
interposed between and interconnecting the ma 
chines, control means to control the positioning 
of the coding means at irregular and arbitrary 
intervals, said coding means and control means 
positioned at a normal starting position and dis 
placed therefrom upon repeated operations of 
the primary machine, means to reset said coding 
means and control means to the said normal 
position, and means to alter the starting position 
of the said control means upon successive opera 
tions of the said reset means. 

2. The invention set forth in claim 1 in which 
the means to alter the starting position of the 
control means comprises a selectively positionable 
unit. 

3. A coding and decoding machine comprising 
a manually operable primary machine, a Sec 
ondary machine operable from the first, coding 
means interposed between and interconnecting 
the machines, control means to control the posi 
tioning of the coding means and displaced from 
a definite starting position at irregular inter 
vals upon operations of the primary machine, 
means to reset said coding means and control 
means to the said starting position, and means 
to alter the said starting position of the Con 
trol means. 

4. The invention set forth in claim 3 in which 
the means to alter the starting position of the 
control means comprises a, Settable unit. 

5. A coding and decoding machine comprising 
a manually operable primary machine, a Sec 
ondary machine operable from the first, coding 
means interposed between and interconnecting 
the machines, a plurality of control elements to 

21 
control the positioning of the coding means, an 
additional control element to control periodi 
cally the positioning of the said coding means 
and control elements, said coding means and 
all of the said control elements positioned at a 
normal starting position and displaced there 
from upon repeated operations of the primary 
machine, means to reset said coding means and 
all the said control elements to the said normal 
position, and settable means to change the nor 
mal starting position of the said additional ele 
ment. 

6. A coding and decoding machine compris 
ing a manually operable primary machine, a 
secondary machine operable from the first, cod 
ing means interposed between and interconnect 
ing the machines, a plurality of control devices 
to control the positioning of the coding means, 
said coding means and control devices displaced 
from a normal starting position during coding 
and decoding operations, means to reset Said 
coding means and control devices to the said 
normal position, and positionable means adapted 
to be set to a fixed position to control the dis 
placement of the starting position of one of the 
Said control devices. 

7. A coding and decoding machine compris 
ing a manually Operable primary machine, a 
secondary machine operable from the first, cod 
ing means interposed between and interconnect 
ing the machines, control means to control the 
positioning of the coding means, said coding and 
control means displaced from a normal Start 
ing position upon repeated Operation of the pri 
mary machine, means to reset the coding means 
and control means to the said normal position, 
and positionable means adapted to be selectively 
positioned to a fixed position whereby Subsequent 
operations of the reset means alters the starting 
position of the said control means. 

8. The invention set forth in claim 7 in which 
the positionable means comprises a movable 
Switching device. 

9. The invention set forth in claim 7 in which 
the positionable means comprises a rotary Switch 
and contact arrangement. 

10. A coding and decoding machine compris 
ing a manually operable primary machine, a 
secondary machine operable from the first, cod 
ing means interposed between and interconnect 
ing the machines, control means to control the 
positioning of the coding means, said coding 
means and control means displaced from a nor 
mal starting position upon repeated operations 
of the primary machine, means to reset the cod 
ing means and control means to the normal posi 
tion, signal means operated upon resetting the 
coding means and control means to the normal 
position, and means to alter the starting position 
of the said control means whereby the said Sig 
nal means is rendered inoperative. 
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