
March 19, 1940. R. F. DIRKES ET AL 
SIGNALING SYSTEM AND APPARATUS THEREFOR 

Original Filed Nov. 25, 1935 

2,193,809 

- 10 Sheets-Sheet 1 - 
C) 
2 

@ ° 
o k 
On~s UY S = : 

. i i 1 | 4 Late al ; 

il 

6 fle o 

Pr 
© Leo 
es 

wg Na = 

elt i 
a iN ee = 

Q ~ a v i | ae Sh Baa € 
O= an | _ 

~~ \ “(5 Wo en i oF A x w oN oo CLT: a . ‘i 9 - ; © 

SH eiGg om) 8 HE 2» fil N : iC T=@ Il =| 
8 0 Wo Ve i 0}: | g 

HTL Fi o u is a r) t o n = : To ; 0 aiG 
vv i ° Is RO 

a ! -. in a = : fy 

5 | Giteipegrit omit Lg 9 0-5 U ir 4 al o =) i T.5 . ll 0 o 

G FO ROMP yo 0 " L 9 
vy 

We q na) Pe) bes 9 8 
. Coir ‘ N 

=. ) Od 
ra -~ E 2 8 - e = wn i 

+] 
- ae 

= = + 

i. = = = = = i | = es, Red Li ==! |. 1! —_ 1 =f === = = a —_ ————  ———— f 
ir (tt yu i 

[ 
i - fay — 2 3 al © 8 

“| 
2 { m0 4 Lg 
n i 9) ° 

re Pi * 
a _, INVENTORS 
nN N Hi? R.F. DIRKES 

R. HOOVER 
BY~ ER. WHEELER 

SG 
ATTORN 

CBrvrm 
EY .



March 19,1940. sa F.DIRKES ETAL. ~—s—=«é*CTOB, BOD 
SIGNALING SYSTEM AND APPARATUS THEREFOR 

Original Filed Nov. 25, 1935 10 Sheets—Sheet 2 

0 re 
oe 3 
en: 

0 | 
oe Ps 

“ Le 

ig = 

“a ~~ 7 w vy 

cil tn 

o i ih 
ily 7 a, a __ ees 

fe Bye i 
: @Q : . n i to me 

| mt ma TO SA ih PT Tv A A t nu 
4. 1! MU “TE eT : 

fi. cil Ss ”n Oc u zl A S = 

OR EW Soe 7-8 YH : } ; OHH %. B S i Si ile i) oo Ca Se 
z i| iv ex Oo. at RS) y 

oa | hed oor Glgo= . ) , ES LT i ex 1 6 0 ie yl E We 
INS! ut 4 " 1S uli, |e - = S oA Wye th it 7 

. GO eye ait Ny i 5 "|| x — = Ga S) . G cal BS $0 it A Mo = = 7 i el 8 i! ~ i: Nx q Fy = 
GS i Laat : z — = 

weed EH oO il ( ; un 7 o t 7” a ISD Gea rr ou. Anes. Oj - fel 3 He 3\(||||| ce | oH a, | 9 == oan on ee x Si = rf i) é as Pte git Ti , nN 
NS! eye it ") "| nn ® . = aan Tt Kel nN i t 

han . a Te ee hat " i : ° | N rn 
= 5 i : N a, = 

—_—. — ! © Hil: 

|__ 1 | | lr 
mi ui qn ii 27 Sepa Sires c e- Goff OlmRs 3 2. 

te — tne ; al . a | 

ru) oO g ae 

— ” t ventors i. nN R.F.DIRKES 
ray R:. HOOVER 
re) ONE IEELER 

. & RNEY



March 19, 1940. R. F. DIRKES ET AL 2,193,809 
, SIGNALING SYSTEM AND APPARATUS THEREFOR 

' Original Filed Nov. 25, 1935 10 Sheets-Sheet 2 

P
R
 

ia
 

al 
i
 

il
 

\ 
— 

ae 
Hl 

by
 

R.HOOVER



March 19, 1940. R. F. DIRKES ET AL 2,193,809 
SIGNALING SYSTEM AND APPARATUS THEREFOR 

Original Filed Nov. 25, 1935 10.Sheets-Sheet 4. 

57 = 
63a 

© 

=o) 70 

=. 
39 

—_ 48a - 

— 20 

= 34 
“TS 33 

29 
- 32 

= 20! = 

40' 40 40' 2i 

INVENTORS 
R.F. DIRKES 

_ R.HOOVER 
BY E.RWHEELER - 

Egret Borne ATTORNEY



‘March 19, 1940. = R. F. DIRKES ETAL 2,193,809 
SIGNALING SYSTEM AND APPARATUS THEREFOR 

Original Filed Nov. 25, 1935 10 Sheets-Sheet 5 

a 

‘| Ficures 
SHIFT FIG.7 

45 ___LETTERS 
SHIFT 

FIG.8 
56 

rr Se <r o-- =| 

-—— —9Q— —-— -— — Lj 

A 72 __ LETTERS 
8 SHIFT 
Cc 

; FIGURES 
D anne SHIFT 

ID l bats 
FIG.I9 * : 7 -— SHIFT 

a INVENTORS 229 \—- a RLF. DIRKES 
oe - R.HOOVER ~ 

~*~ E-RWHEELER 
. . eecch Jroum 
ATTORNEY 



March 19, 1940. R. F. DIRKES ET AL 2,193,809 
SIGNALING SYSTEM AND APPARATUS THEREFOR 

Original Filed Nov. 25,°1935 10 Sheets—Sheet 6 

a TP 

Ht : di 

Sec oo sama 5 ap 2 {Tips 
r4 ia — 

° 
-— 

8 "| | 

—— | 
1 a | 
i | x, 

o 
° 

os 
8 U) 
al 

as goo Ee ri oie 
a FTO 

aay 
INVENTORS 
R.F. DIRKES 
R. HOOVER BY 

ATTORNEY



March 19, 1940. R. F. DIRKES ET AL - 2,193,809 
SIGNALING SYSTEM AND APPARATUS THEREFOR 

Original Filed Nov. 25, 1935 10 Sheets-Sheet 7 

'S
EC
ON
D!
 

LE
TT
ER
 

eal i Ca eR aT 

OF
 
M
E
S
S
A
G
F
 

' 
F
I
R
S
T
 ! 

LE
TT
ER
 

L
E
T
T
E
R
S
!
 

S
H
I
F
T
 

LL 
re 
ca 
ee = 1 

| ool po
 1c 

A
A
N
A
 . 

A
A
N
N
 
N
A
N
 

JUS _ PoE Ea ———S OOOO 
he ae 

ATES 

CH
AN
NE
L 

CH
AN
NE
L 

INVENTORS 
R.F. DIRKES 
R.HOOVER 2 fai BY _ EIRWHEELER- ace z LY} Ne. eZ (grown ee Te ATTORNEY : 



March 19, 1940. R. F. DIRKES ET AL 2,193,809 
SIGNALING SYSTEM AND APPARATUS THEREFOR 

Original Filed Nov. 25, 1935 10 Sheets-Sheet 8 
% 

M Ss HUNDREDS 
- +f o123456789 FIG. 15 132 | | 

cers 6 : Sm ‘06 2) af af sf? LETTERS sHIFT 

Fey, eicie| coe 
fl af] apt af 5} UNITS pees se | —— ee Saw se mee [ ‘32 I37e 

WV 27 3yi 47 TENS aac = 
toy 57 HUNDREDS 

ae nee ee 137a 

TENS 

UNITS 
1234567890 

2| 

, 177 178 t 

MULTIPLEX 
T 7 SENDING RINGS 

TR' 

nn cR! = ne Wes Ue 
cS 1p! 

00000 
73 $5) io Sig 

INEM reais prraieclliony prneniieen . q_SIHP qt TMP quit ITIP di TMP 156 ~ 123 qT qi! TP di Tp *~ HII qT HTP INVENTORS 
UNITS TRANSMITTING a Hoot _L HUNDREDS TENS S.M, ’ CAM . BY NE RIHEELER ° S.M. SM. 

Oe | PO



March 19, 1940. R. F. DIRKES ET AL ' 2,193,809 
SIGNALING SYSTEM AND APPARATUS THEREFOR 

Original Filed Nov. 25, 1935 10 Sheets-Sheet 9 

FIG. 17 . 250-S 234 

Te: 

216 

LLL. 211 

INVENTORS 

R.F.DIRKES 

By ROMER 
SG jet Broce



March 19, 1940. R. F. DIRKES ET AL 2,193,809 
SIGNALING SYSTEM AND APPARATUS THEREFOR 

Original Filed Nov. 25, 1935 10 Sheets—Sheet 10 

TO LINE 334 —OuINE | Tet stats a 332d | 
287° = MUX. DISTRIBUTOR] -253 288 

254a 

254¢, =r 

{ Hy | 
~ + ess feat ; a5 321 

254d aa 44. 
° 5 

: 6 

S
N
O
W
 

W
N
 

— 

Aas 

S
O
O
u
a
w
d
s
o
n
—
 

- 
G
o
n
 

INVENTORS 
R.F.DIRKES 
R.HOOVER 

BYNE R WHEELER 
gles | POT, 

ATTORNEY. 



Patented Mar. 19, 1940 

~~ 2,193,809 

SIGNALING SYSTEM AND APPARATUS 
'. SHEREFOR " 

” ‘Robert F. Dirkes, Jamaica, N. Y.;.and Ray Hoover 

and Evan R. Wheeler, Plainfield, N. J., assignors 

to The Western Union Telegraph Company, New 

2,193,809. 

UNITED STATES PATENT OFFICE 

- York, N. ¥., a corporation of New York 

Application November 25, 1935, Serial No. 51,522 

Renewed June 2, 1939 — 

68 Claims. 

This. invention relates to automatic telegraph 

transmitting mechanism. __ 
. It is the usual practice in transmitting tele- 

graph messages to send before the body of the 

‘5 messages some predetermined designating sig- 

nals. These signals are usually composed of 

characters to designate the originating point of 

the message and a numeral, the’ numerals being 

consecutive for consecutive messages sent over 

10 the same channel or line. In muitiplex systems 

an additional letter is also transmitted to desig- 

nate the multiplex channel. The purpose of 

these signals is to permit checking and prevent, 

the loss of messages. - 

15 One of the objects of this invention is to pro- 

vide a telegraph transmitting. mechanism_ to 

send out automatically designating signals, with 

telegraph messages. , 
Another object is to provide such a mechanism 

0 which will send consecutive numbers with con- 

secutive messages. . 

A further object is to provide an auxiliary 

transmitter for sending both letters and figures 
in prearranged order, in association with each 

. gg Message transmitted. mo, 
A still further object is to provide an auxiliary 

transmitter for automatically interposing service 

signals between message signals and for varying 

the service signals transmitted. oe ; 

390 Numerous other objects and advantages of the 

invention will appear from the following descrip- 

tion and claims taken in connection with the 

accompanying drawings forming a part of this 

_ application, in which: . | . 

36. Fig. 1 is a plan view of one embodiment of the 

invention in which the front of the machine is - 

shown at the top of the drawing; 
Fig. 2 is a rear elevation thereof; 

Fig. 3 is a left end elevation thereof; 

40 Fig. 4 is.a sectional view taken on line 4—4 

-of Fig. 2; ; 

Fig. 5 is a sectional view taken on line 5—5 

of Fig. 2; _ : ; 

Fig. 6 is a sectional view taken on line 6—6§ 

of Fig. 2; Oo , Oo, 

Fig. 7 is a developed view of the letters code 

drum; . _ 

Fig. 8 is a developed view of the units code 

50 drum; : . ee 

. Fig. 9 is a developed view of the tens code 

drum; — 
Fig. 10 is a circuit. diagram showing the elec- 

trical connections; 

55 Fig. 11 is a plan view of the modified form of 

45 

- with the first embodiment; 

(Cl. 178—2) 

the invention in which the rear of the machine 

is shown at the top of. the drawing; 

Fig. 12 is'a sectional view taken on line 12—12 

of Fig. 11; . ; : 

Fig. 13 is a sectional view taken on line 13—13 § 

of Fig.11; . . 

Fig. 14 is a timing chart of a multiplex sending 

head employed in connection with the modified 

form of Fig. 11; — 

Fig. 15 is a circuit diagram showing the elec- 10 

trical connections of the modification shown in 

Fig. 11; ‘ . . 

Fig. 16 is a. circuit diagram showing electrical 

connections of a modified control means adapted 

to be used in conjunction with the modification 15 

shown in Figs. 11 to 15 inclusive; 

Fig. 17 is a fragmentary rear elevational view: 

of another modification comprising a modified 

driving means adapted to be used in conjunction 

Fig. 18 is a sectional view taken on line (8—18 

of Fig. 17; ; : 

Fig. 19 is a developed view of a letters code 

drum adapted to be used in conjunction with the 

last modification; and : . 25 

Fig. 20 is a circuit diagram showing the elec- 

trical connections in and between the last madi-  « 

fication and associated equipment. 
-. One embodiment of the invention contemplates 

the employment of an independently rotatable 30 

transmitting cam sleeve, an associated group of 

transmitting contacts, a letters code drum-and 

two figures code drums. Contact groups asso- 

ciated with each code drum are selectively oper- 

ated by code pins placed in a predetermined ar- 35 

rangement around the circumference of the code 

drums. The code drums are arranged to be pro- 

gressively rotated by means of Geneva wheels and 

cams on them and a Geneva cam on the trans- 

mitting cam sleeve. Signal codes are set in the 40 

contacts associated with the code drums and are 

selectively connected to the transmitting contacts 

by means of additional contacts in the letters 

code drum group and a multiple contact transfer 

‘yelay. ‘The signal codes set up in the transmit- 45 

-ting contacts represent letters and figures and. 

the arrangement is such that the figures will be 

consecutive for consecutive connections made to 

the machine. A control means serves to connect, 

start, stop, and disconnect the machine from the 50 

sending circuit at the proper times. 

Referring first to Fig. 2, the signaling mecha- 

nism is shown mounted between a metal frame 

composed of two vertical side plates (9 and 20 

attached to the base 2! of the machine. A power 55 



. Of which will be described later. 

10 

18 

shaft 22 journaled in the frame plates (9 and 20 
is arranged to be driven continuously by suitable 
motor means (not shown) through a pinion 23. 
On this power shaft is arranged an independently 
rotatable transmitting cam sleeve 24, the purpose 

Rigidly at- 
tached to one end of the cam sleeve is a Geneva 
cam 25, the purpose of which will also be de- 
scribed later. The cam sleeve 24 and the Geneva 
cam 25 is revolved by a ratchet. clutch composed 
of two parts, a driven ratchet 26 anda driving 
ratchet 21, the driving ratchet being fixed to the 
power shaft 22 to rotate therewith. When the. 
clutch is disengaged, the power shaft is free to 
rotate without rotating with it the cam sleeve 
and the Geneva cam. The driven ratchet 26 is 
slidably mounted directly in front of the driving 
ratchet 27 and is attached to the cam sleeve 24 
by the tongue and. groove 26’ so that it can slide 

‘along the axis of the cam sleeve into and out of 
‘engagement with the driving ratchet 21, but can 
only rotate with the cam sleeve 24. On the 
driven ratchet 26 is arranged a cam 28 which is 
engageable with a clutch stop arm 29, pivotally 
mounted at 27 on a bracket 40 secured to the 
base 2! by screws 40’. The clutch stop arm 29 
coacting with.cam 28 serves to disengage the 

- clutch and stop the rotation of the cam sleeve 
24 at @ predetermined point in its rotation. A 
clutch spring 31 surrounds the cam sleeve and 
tends to keep the ratchets 26 and 2T engaged 
at all times. oC 

A clutch control electromagnet 32, Figs. 1 
and 4, is mounted on a sub-base 20’ attached 
to the base 2{ of the machine and has an arma- 
ture: 33 pivoted at 33’ adjacent one end, the | 

' opposite end being provided with an adjust- 

45 

7 

ing screw 34. A spring 34’ attached to the armg- 
ture returns it to its inoperative position when 
the magnet 32 is deenergized, The clutch stop- 
arm lever 29 is actuated by-the adjusting screw 
34 on the armature 33 of the control magnet 
32 to control the release of the cam sleeve 24, 
Fig. 2. When the magnet 32 is deenergized, a 
spring 35 pulls the stop-arm lever 29 in such 
& position that a lobe 36 on the end of the-stop- , 
arm lever 29 is in the path of the cam 28 on the “ 
driven ratchet. By the action of the lobe 36 on 
the cam 28, the ratchet clutch is disengaged and 
the cam sleeve 24 comes to a stop at a predeter- 
mined point in its rotation. Referring to Fig, 4, 
a latch arm 38 pivotally mounted at 39 on brack- 
et 40 is in operative ‘relation with a cam 4l: 
on the cam sleeve 24. A spring. 42 attached to 
the Jatch arm 38 keeps the arm engaged with 
the cam 41. The purpose of the latch 38 is to 
keep the cam sleeve 24 from rebounding or 
rotating in a reverse direction due to its sudden 
stop by the stop-arm 298. When the clutch con- 
trol magnet 32 is energized; the adjusting screw 
34 on the end of the armature 33 engages with 
an end of the stop arm lever 28 and causes the 
lobe 36 to be disengaged from the cam. 28. By 
the action of the spring 31, Fig. 2, the driven 
ratchet 26 is slid along the shaft ‘and engaged 
with the driving ratchet 27. Thus the cam sleeve 
.24 rotates with the power shaft 22 and will con- 
tinue. to do. so until. the clutch is disengaged 
by the deenergization of the clutch control mag- 
net .32, after which the cam sleeve 24 will be 
stopped in its predetermined stop position by. 
the action of the lobe 36 on cam 28 as heretofore 
described. a ; 

A letters code drum shaft 43, Figs. 2 and 5, 
journaled in the frame has attached to. it a- 

2,198,809 

Geneva wheel 44, a code drum 46; and a Geneva 
‘cam 46. The letters code drum shaft 43 is ar- 
ranged to be rotated by means of the Geneva 

‘wheel 44 on it and the Geneva cam 26 attached 
to the cam sleeve 24. The Geneva wheel 44 is 
constructed so that it will be intermittently ro- 
tated a part of a revolution for every revolution 
of the Geneva cam 25. Motion is imparted to 
the wheel 44 only during a part of the revolu- - 
tion of the cam. During the rest of the revolu- 
tion of the cam 25, the wheel 44 is held in po- 
sition and from rotating by the construction 
of the cam and wheel, as shown in Fig. 5. The 
Geneva wheel 44 has ten radial slots in it and 
will therefore make one complete revolution for 
every ten revolutions of the Geneva cam 28. | 

The letters code drum 48 is shown developed 
in Fig. 7. Code pins 41a to 41h are placed in 
rows around the circumference of the drum in a 
predetermined order. Associated with the code 
pins in the code drum is a group of eight break- 
make contacts 48a, 48b, 48c, 48d, 48e, 48, Uf 
and 62, Fig. 1, mounted on bracket 60. These 
contacts are in operative relation with the code 
pins when the code drum 48 is in one of its ten 
stop positions, indicated in Fig. 7 as positions 
A to J. The tenth or B position of the code 
drum is its rest position. The contacts 48a to 
48e, 49, 51, and 52, Fig. 1, ‘are the letters con- 
tacts. The first five sets of contacts 48a to 48e 
from the left are signal code contacts and are 
operated by the first five rows of code pins 41a 
to 4Te around the circumference of the drum 48. 
Signal codes are set up in these five contacts by 

‘the code pins in the code drum. The function 
and purpose of the remaining three sets of con- 
tacts 49, 51. and 52 will be described Ister. 

A shaft known as the units figures code drum 
shaft 83, Fig. 4, is journaled in the frame plates 
£9 and 20 and has attached to it a Geneva wheel 

10 

15 

35 

40 
54, Figs. 1 and 2, a Geneva cam 55, and a units . 
code drum 56. This shaft is rotated by means 

- of the Geneva wheel 54 on it and a Geneva cam 
46 on the letters code drum shaft 43. The 
Geneva wheel 54 on the units code drum shaft is 
constructed and rotated in substantially the same 
manner as the Geneva wheel 44 on the letters 
code drum shaft 43. The units code drum 36€ 
is shown developed in Fig. 8. Code pins 68a 
to 60f are placed-in a predetermined arrange- 
ment around the circumference of the drum. 
These pins are in six rows around the circum- 
ference of the drum. Associated with and in 

units code drum 56, Fig. 1, are a group of ‘six 
contacts, 51a to 57f,; mounted on bracket 88. 
These contacts are operable by code pins 68a 

60 

operative relation with the code pins in the. - 

to 66 when the drum is.in one of its ten stop © 
‘positions. ‘These contacts are the units digit 
contacts. Five of these contacts 51a to 5Te are 

“signal code contacts and ‘are operated by the five 
rows of code pins around the circumference of 
the units code drum 56. Signal: codes are set 
up in these contacts by the code pins on the 
units.code drum when the drum is. in.one of 
its ten stop positions. The signal codes repre- 
sented by the longitudinal rows of code pins 
are the figures 1 to zero inclusive, arranged 
consecutively around the circumference of the 
drum 56. The purpose of the sixth contact §1/ 
will be described later. ; 

A shaft known.as the tens figures code drum 
shaft 58, Fig. 2, is journaled in the frame of 
the machine and has attached to it a code drum 
58 and collars 60 and ,60’.. A Geneva wheel 61 

70 

165
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slidably mounted on the shaft has pins 61’ on it 

which slide in holes in the collar 60 attached 

to the shaft.’ Thus the Geneva must rotate with 

the code drum shaft, but is slidable along the 

axis of the shaft. With the Geneva wheel 61 

in its normal position as held by the retaining 

spring 62 coiled around the shaft 58, the wheel 

is in operative relation with the Geneva cam 

55, Fig. 1, on the units shaft 53.. With the 

Geneva wheel 61 slid along the shaft 58 against 

the action of the spring 62 and out of engage- 

ment with the Geneva cam 55, the tens code 

drum may be rotated manually into any of its 

ten stop positions and then the Geneva wheel 

slid back along the shaft into engagement with 

the cam 55. The purpose of this disengagement 

feature will be described hereinafter. . 

‘The tens code drum. 59 is shown developed in 

Fig. 9. Code pins 10a to 10e are placed in a 

‘predetermined arrangement in five rows around 

the circumference of the drum. Associated with . 

and in operative relation with the code pins in 

the tens code drum 59 are a group of five contacts 

63a to 63e, Fig. 1, mounted on bracket 91. These 

contacts are operable by the code pins 10a to 10e 

when the drum 59 is in each of its ten stop posi- 

tions. These contacts are the tens digit contacts. 

Signal codes are set up in these contacts by the 

code pins 10a to 10e on the tens code drum. 58 

when the drum is in one of its ten stop positions. 

The signal codes represented by these code. pins 

are the figures one to zero inclusive arranged in 

consecutive longitudinal rows around the circum- 

ference ‘of the drum. Geneva.wheel 61 is con- 

structed: and normally rotates substantially in 

the same manner as the Geneva wheels 44 and 54. 

A series of eight base clips 81 to 88 inclusive, 

Fig. 1, mounted in a Bakelite block 64’ attached 

to the base ‘21 serves to electrically connect the 

machine to the sending circuit and control] means. . 

A multiple contact transfer relay 65 is mounted 

on bracket 65’ attached to the frame 20 of the 

machine. The relay has a bell crank armature 

92, Fig. 2, pivoted at 93 and five break-make 

contacts Téa to 76e mounted on the relay frame. 

When the relay is energized, the armature moves 

‘the tongues of the contacts 76a to 16e away from 

their upper stops, Fig. 10, left stops, Fig. 2, so that 

they make contact with their lower stops, Fig. 10, 

right stops, Fig. 2. When the relay is deener- 

gized, the armature is returned to its inoperative 

position by the spring of the contact tongues and 

the tongues make contact with their upper stops 

again. ; . 7 

On a bracket 69, Figs. 2 and 4, attached to the 

pase of the machine, is mounted a set of. six trans- 

mitting contacts 66 and 67a to 6le. Pieces of 

insulating material 71 attached to the upper ends 

of the tongues of each pair of contacts,: press 

against the inside of the hooked ends of contact 

levers 68.. One contact lever is provided for each 

of the six contact tongues. The contact levers 

68 are pivotally mounted on rod 72 in the bracket 

69. If the contact levers were free to move on 

their pivots, the contact tongues of each pair 

would be in engagement with their respective back 

stop. The cam sleeve 24 has six disc cams 92 

(only one of which is shown in Fig. 4) which. 

control the operation of the contact levers 68. 

On the top edge of the ‘horizontal arm of each 

contact lever is a hump 13. The pressure of the 

contact tongue presses this hump against the 

edge of: the cam located just above it. In each 

cam is a notch 74 and the cams are positioned 

on the sleeve in such a manner that as the cam 

2,198,809 3 

sleeve 24 revolves from its rest position, the 

notches in the cams pass sequentially over the 

humps of the levers 68. The pressure of the con- 

tact tongue springs causes each hump to rise 

into the notches in the cams,.and as the cams 

revolve, the contacts are permitted to be closed, 

one after the other. As. the third contact 676 

closes, the second contact 6Ta is opened because 

the hump on its operating lever is cammed out _ 
of the notch in the second cam. It is the same 

in each case and thus two contacts cannot be 
closed at the same time. The cam discs’ 92 are 

so arranged that when the cam sleeve is in its 

rest position, the first or rest contact 66 is closed. 

Shortly after the cam sleeve starts to revolve, 

the rest contact 66 is opened and before the sec- 

ond contact 67a is closed, there is a time interval 

when all the contacts are open. This interval is 

known as the start interval and is substantially 

equal in duration to the time of closure of -one 

of the contacts 67a to 6Te. 

When electrical connection is made from some 

transmitting source, as hereinafter described, to 

the machine, the machine takes control of the 

sending circuit and sends to the circuit a pre- 

determined series of signals. The ten signals 

that the particular embodiment. shown in Figs. 1 

to 9 is designed to send to the circuit are as 

follows: (1) letters shift (2) letter f (3) letter. 

w (4) letter a (5) figures shift (6, 7) a numeral 

composed of two digits (8) letters shift (9) blank, 

and (10) blank. The numerals may be any 

number from 00 to 99 inclusive, and are: sent 
consecutively for consecutive messages trans- 

mitted thereafter over the sending line, except 

in certain cases as.hereinafter described. 

When the machine is at rest, the letters code 

drum 45 is stopped in such a position that the 

signal code which corresponds to letters shift is 

set up in the letters contacts 48a to 48e, Fig. 1, 

by the code pins 41a to 47e respectively in the 

code drum. 45.. This position will be such that the 

code pins in line B, Fig. 7, of the letters code 

drum will-be engaged with the letters. contacts 

48a to 48e. Each signal is made up of a start 

impulse which is always of a uniform line con- 

dition followed by five intervals:or pulses of two 

different’ line conditions which in turn are fol- 

lowed by a stop impulse which is always the 

same and of the opposite line condition from 

that of the start impulse. The machine shown is 

so arranged that the start impulse is a no-current 

interval arid the stop impulse a current interval. 

The manner in which these signals are sent to the 

circuit will now be described in detail. 

Assume that it is desired to send a message 

over the circuit associated with the numbering 

- machine and that the message is stored in the 

form. of a perforated tape ready to be run through 

‘the transmitter TR, Fig. 10. The tip 165 of the 

plug 16f is connected to the transmitter TR over 

conductor 93 and ground is applied to the sleeve 

{63 of the plug.. The plug 16! is plugged into 

the jack 162 and thus connects ground to the 

tongue Tt of the control relay CR through the 

jack sleeve {64 over the conductor 92. ‘Since 

the control relay CR is normally deenergized, the 

tongues Tl and 'T3 will be in contact with their 

lower stops and ground will be applied to base 

clip 83 through tongue Ti and conductor 94. 

Battery is permanently connected to the base clip 

84 and. consequently as ground is applied to the 

base, clip 83, the clutch control magnet 32 which 

controls the rotation of the cam sleeve 24, Fig. 2, 

is energized over conductors 84’ and 83’. With 

the clutch control magnet energized, the cam 
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Sleeve 24 will be released and. rotate with the 
power shaft as heretofore described until the 
clutch control magnet is deenergized. 

Line battery is connected to the base clip 81 
g which in turn is connected. over conductor 81’ | 

to the back stop of the rest contact 66 of the 
transmitting contacts. Also connected to the base 
clip 8f, over conductor 8!’’ is the tongue of the 
battery transfer contact 49 of the letters con- 

39 tact group. The sending circuit L is connected 
to the torigue T3 of the control relay CR and 
over conductor 95 to the base clip 82 to which 
are connected in parallel the tongues of the trans. 
mitting contacts 66 and 67a to 6Tc, over conductor 

5 82°. After the transmitting cam 24 has made a 
predetermined number of revolutions, the tongue 
of contact 52 will make contact with its lower 
(right) stop and thus complete a circuit from 
base clip 88 over conductor 85’ through contact 

g9 62 and over conductor 86’ to base clip 86 to which . 
is applied grourd.. Battery is connected through 
the coil of relay CR over conductor 96 to base 
clip 85. The closing of contact 52 thus causes 
the energization of relay CR and its tongues make | 

25 contact with their upper stops. The clutch con- 
trol circuit through the tongue T! will thus be 
broken and the cam sleeve will come to a stop in- 
its predetermined stop position. The transmitter 
-TR will then be connected over conductor 93, tip 

go $65 of: the plug 161, tip 166 of the jack 162, 
conductor 97 and tongue T3 of relay CR to the 
line L. - . 

As the contact 52 is closed for a short time 
only and it is desired to keep the relay CR ener- 

35 gized as long_as the transmitter has signals to 
send, a locking circuit is provided. This circuit 
is from ground at the auxiliary contact 99 on 
the jack, over conductor $9’ to- the upper stop 
of tongue T2 of the relay CR and through the 

_ 4g relay coil to battery. This circuit will be broken 
' “at the end of the message when the plug is re- 

moved from the jack. When the relay CR is 
energized, the transmitter stepping magnet cir- 
cuit is completed from ground at the sleeve of 

45 the plug i61, sleeve 164 of the jack, conductor - 
$2, tongue Tl, to its upper stop, conductor $8’, 
rings 167 aid 168 respectively of the jack and. 
plug, conductor $3’ and through the coil 98 of 
the transmitter stepping magnet to battery. The 

9 control means shown in Fig. 10 consisting of the 
relay CR, jack i@2 and: associated parts, is de- 
signed for manual connection between a trans-~- 

. mitter and the numbering machine by means of 
the: plug and Jack. Other control means may 
be provided without departing from the spirit 
of the invention, such as, for example, the use 
of special perforations in the perforated tape to 

55 

control the completion of the circuits closed by — 
insertion of. the plug: {61 in the jack whereby to 
contro] the operation of the numbering machine. 

Code pins 41a to 41h in the letters code drum 
45, Fig. 2, move the tongues of the letters con-_ 
tacts 48a to 48e, 48, 5{ and 52 away from their. 
upper stops (left hand stops in Fig. 10) to make . 
connections with their lower stops (right hand. 65 
stops in Fig. 10) as the drum 46 rotates. The 

' tongues of these contacts are normally in en- 
gagement with their upper (left) stops and will 

~remain there unless a code pin 47 moves them 
‘7g to make contact with their lower (right) stops. 

These contacts are known as “break-make” con- 
tacts, the tongues breaking away from their 

' upper stops beforé they make contact with their 
lower stops. a 

76 Assume that the clutch control magnet 32, — 

Fig. 10, is energized by plugging the plug [61 into 
the jack 162 so as to cause the release of the cam 
sleeve, as heretofore described. The rest contact 
66 of the transmitting contacts is closed when 
the cam sleeve 24 is at rest and as the cam sleeve 5 
24 rotates, contact 66 is opened and retained 
open for an impulse period, before any of the 
other contacts 67a to 6Te are closed, so that a 
start impulse or interval of no-cyrrent goes to 
the circuit L. The tongues of the letters con- 19 
tacts 48a to 48e are connected to the tongues of 
their respective transmitting contacts §7a to 
Ge. The first five code signals to be sent over 
the circuit are set up in contacts 48a to 48e by 
code pins in the letters code drum 45, Fig. 4. is 
There are no code pins corresponding to pins 
41f in the first five positions B, C, D, E and F, 
Fig. 7, of the letters code drum to move the 
tongues of the battery. transfer contact 49 to its 
lower (right) stop, and therefore, in each of 20 
these positions of the letters drum 46, line bat- 

' tery is applied to the lower (right) ‘stops of the. - 
contacts 48a to 48e,as shown in Fig. 10. ‘Thus, 
‘when one of the tongues of contacts 48a to 48¢ 
is moved by a code pin to make contact with 25 
its lower (right) stop, line battery is applied to 

‘this tongue and through it to the associated 
back stop of transmitting contacts. 67a to 6Te. 
Thus, when the associated transmitting contact 
of group 67a to 6Te is closed by the transmitting 30 
cam, an interval of current will go to the line. 
With the tongues of any of the contacts 48a to 
48e in contact with their upper (left) stop, bat- 
tery is not applied to the associated transmitting 
contact, and therefore, intervals of no-current 35 

_ will go to the line when the associated transmit- 
ting contacts are closed by the transmitting cam. 
‘The first five rows of code pins in the five posi- 
tions B, C, D, E and F on the letters code drums. 
make up the code for the first five predetermined 4y 
signals. Assume the letters drum 45 to be in 
the B position with contacts 48a to 48e all closed 
to the left (Fig. 10) and start magnet 32 ener- 
gized to release the cam shaft 24 for rotation, as 
the cam shaft starts to rotate it first opens con- 45 
tact 66 to send a start impulse and as cam shaft 
‘22 continues to rotate, the transmitting contact 
61a, Figs. 2 and 10, is closed by the cam sleeve — 
and sends to the line a current impulse, since . 
contact 48a is closed to the right by one of the 59 
pins 41a. The first transmitting contact 61a is 
then opened and the second contact €1b is closed 
and sends to the line, the same as the first con- 
tact, an interval of current. The third, fourth 
and fifth contacts, 6Tc, 67d. and 6Te operate in-;; 

. the same way and send their respective impulses 
of current to the line. This all marking combi- 
nation is the letters shift signal. = 

During the last part of the first complete revo- 
lution of the. cam sleeve 24, the Geneva cam 28 60° 
on the cam sleeve will engage in the Geneva 
wheel 44 on the letters code drum 45 and turn 
the code drum 45 a tenth of a revolution. The 
positioning of the code drum 45 is done. while 
the transmitting cam 24 is sending to the line 6% 
the rest pulse of this signal and the start pulse 
of the following signal. ‘Thus the next signal — 
is set up in contact 48 during the time that the 
contacts 48a to ‘48e are not connected to the 
sending circuit. This new position of the code 70 

~ drum brings the code pins 414, 41c and 41d-in the 
C position, Fig. 7, into engagement with the - 

’ tongues of contacts 48a, 48c and 48d and sets up 
a new signal in the contacts 48a to 48e which . 
corresponds to the second signal to be sent to 7g
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‘the line. There being no code pins correspond- 
ing to 41f in the C position, Fig. 7, to move the 

battery transfer contact tongue 49 from its upper 

(eft) stop, line battery is still applied to the 

- lower (right) stops of contacts 48a to 48¢. The 

transmitting cam 24 continues to rotate and 

sends to the line the. rest pulse followed by the 

start pulse and then the five code pulses, one, 

three and four of which are intervals of current, 

and two and five of which are intervals of no- 

current in accordance with the positions of the 

tongues of the letters contacts 48a to 48e. In 

this way the second signal, corresponding to the 

letter f; is sent to the line followed by the third, - 

fourth and fifth, which are. sent in the same 

manner from D, E and F positions of the drum 

45. The third and fourth signals correspond to 

the letters w and @ respectively. The fifth sig- 

nal represented in position F of the code drum 

45 is a figures shift signal and positions the re~ 

ceiving printer or printers to print figures. Fol- 

lowing the transmission of the figures shift com- 

bination to the line, the drum 45 moves into its 

G position. In the G and H positions of the 

letters code drum 45 there are no code pins to 

move the tongues of the letters contacts 48a 

to 48e. 
_ on their upper (left) stops. There are code pins 

41f on the drum 45 in its G and H positions, how- 

ever, which serve to move the tongue of the 

battery transfer contact 49 to its lower (right) 

’ stop. To this lower stop is connected in parallel 

35 

40, 

the back stops of the units-contacts 51a to 5Te,, . 

and tens contacts 63a to 63e. ‘Thus line batter: 

is applied to these back stops when the code. 

drum 45-is in its G and H stop positions. .As- 

sume that the first numeral to be sent out over 

the line is the numeral 1. ‘This will be received 

at the receiving printer as 01 because the tens 

code drum will send a signal to. the line and since 

the number to be sent has no tens digit, the tens 

drum 59 will send the digit 0. A code pin 41g 

in the G position of the letters code.drum 45 

moves the tongue.of the transfer relay contact . 

45°51 to its lower (right) stop. Thus 4 circuit is 
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completed from the base clip 87 which is con- . 

nected to battery, over conductor 87’, through 

the tongue of the transfer relay contact 51, 

lower (right) stop thereof, thence by conductor. 

5{’ through the coil of. the transfer relay 66, 

and by conductor 65’ to the lower (right) stop of 

the transfer contact 52 of the letters contact 

“group and by conductor 86’ to ground through 
the base clin 86. ; 

When the transfer relay’ 65 is energized, it 

connects the tongues of the tens contacts 63a to 

$3e through the lower stops and tongues of the 

transfer relay 65, thence through the upper (left) 

stops and tongues of the letters contacts 48a to 

48e, and to their respective stops on the trans- 

mitting contacts 67a to 6Te. When the tens 

code drum 59 is in one-of its ten stop positions, 

code pins 10a to 10e in this position cause certain 

tongues of contacts 63a to 63e to make contact 

with their back stops. As battery is applied: to 

- these back stops at predetermined times as here- 

70 
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tofore described, and the tongues connected to 

respective back stops of the transmitting . con- 

tacts 67a to 67é, battery will be applied to cor- 
responding ‘back stops of the transmitting con- 

tacts. Thus; on the sixth revolution of the 

- transmitting cam 24, it will pick up the signal set. 

up in the tens contacts 63a to 63e by the pins 

in the tens code drum and send it to the line. In 

this case it will be the code combination which 

These - contact tongues therefore rest. 

 & 

corresponds to the figure zero. On the sixth 

revolution of the cam sleeve the letters code drum 

45 will be rotated into its H position. ‘There is 

no code pin in this position to operate the trans- 

-fer relay contact 51. Therefore, the tongue of 

the transfer relay contact 51 returns to its upper _ 

(eft) stop and breaks the circuit: through the 

coil of the transfer relay 65. ‘The tongues of the 

transfer relay 65 drop back to their upper stops 

‘and connect the tongues of the-units contacts 51a 

to 5Te through the tongues and upper stops of 

the transfer relay 65 and upper (left) stops and 

10 

tongues of the-letters contacts 48a to 48e to the | 

respective back stops of the transmitting contacts 

61a to Ble. Thus a circuit is completed from the 

units contacts 57a to Sie, to their respective stops. 

on the transmitting contacts 61a to 6Te. A code 

pin 41f in the H position of the letters code drum 
45 operates the battery transfer contact 49 and 

keeps the tongue on its lower (right) stop, thus 

keeping battery applied to the back stops of the 

15 

units and tens contacts 51a to 5le and 63a to 83e. © 

The signal code that is set up in the units con- 

-tacts 51a to 5Te by the pins in the units code 

drum 56 is thus sent to the line on the seventh 

. revolution of the transmitting cam 24 in the same 

manner as the signal code set up in the tens 

contacts 63 was sent to line on the sixth revolu- 

tion of the transmitting cam. In this case it will 

be the digit 1. oo . 

On the eighth revolution of the transmitting 

cam 24, the letters code drum 45 is rotated into its . 

I position. In this position there is no code pin 

in the drum 45 to operate the battery. transfer 

30 

contact 49 and battery from the base clip 81 is’ 35 

therefore reapplied to the lower (right) stops of 

the letters contacts 48a to 48e. Also in this 

position of the code drum the code pins that oper- 
ate the contacts 48a to 48e are arranged as they 

were in the B position. Thus on the eighth 

revolution of the transmitting cam 24 2 letters 

shift signal is sent to the line and positions the 

receiving: printer to print letters. The J post- 

tion of the code drum 45 has no code pins in it 

and therefore on the ninth revolution of the 

transmitting cam 24 a signal in which the five 

intelligence impulses: are composed of intervals: 

45 

of no-current is sent to the line. The A position -. , 

of the code drum 45 has one code pin 41h in it. 

This pin is positioned to operate the tongue of the 

transfer contact 52 and causes said tongue to 

make contact with its lower stop. There are no 
other code pins in the drum in this position to 

operate the letters contacts 48. ‘Therefore, on the. 

tenth revolution of the transmitting cam 24 an- 

-other: signal in which the five intelligence im- 

pulses are composed of intervals of no-current is 

sent to the line. . : 

Tn the A position of cam drum 4§ the pin 41h 

engages the tongue of contact 52 to close the 

same to’ its lower (right) contact. With the 

- tongue of contact 52 on its lower stop, a circuit 

- is completed from base clip 85 through the trans- 

fer contact tongue 52, and its lower stop to ground - 

' at the base clip 86. Base clip 85 is connected to 
battery through the coil of the control relay (CR). 

When this relay is energized by closing of contact . 

52 to its lower (right) contact, the relay breaks 

the ground circuit.to the base clip 83 and thus 

opens the circuit through the. clutch control 70 
magnets.32. The clutch control magnet 32 being - 

deenergized allows the lobe 36, Figs. 2 and 4, on 

the‘stop. arm lever 29 to enter into. the path. of 

_ the cam: 28 by action of its spring 35 and, by the 

action of the lobe 36 on the cam. 28 to slide the 16
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driven ratchet 26 out of engagement with the 
driving ratchet 217 and bring the cam sieeve 24 
to a stop in its predetermined rest position. At 
the same time another tongue T3 of relay CR 
disconnects the machine from the sending line L ~ 
and connects to the line the transmitter TR or 
other sending device. The transfer contact 52 is 
mounted and constructed so the code pin 4Th will 
close and open the contact while the drum 45 
is being moved into its tenth or B position, and 
thus the cam sleeve 24 is stopped at the end of its 

- tenth revolution. The machine is now ready to 
" be again connected to the line at the beginning 
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‘and 83’’, 

of another message and send before this message 
-the ten signals. in this case the next numeral 
will be 02. . 

‘There are six contacts associated with: the 
units code drum 68. Five of these contacts 81a 
to Sle, Figs. 1 and 10, being used for impulses 

4n the signaling code and.the purpose of the 
At cer-— sixth contact §1f will now be described. 

tain times it may be desirable to set the machine 
so that the next message to be sent will be num- 
bered 01 regardless of the. number of the pre- 
-ceding message. For this purpose, reset contact 
817 is mounted to be operated by a code pin 41/ 
in the units code drum 86. The tongue of this 
contact.is connected to base clip 83 by conductor 
83’’, its back stop is connected by conductor 88’ 

.to the base clip 88. A reset key K serves to con- 
nect base clip 88 to ground. When the reset key 
E is closed, it applies ground to a. circuit from 
battery at base clip 84 over conductor 84’ through 
the clutch control magnet 32 over conductors’ 83’ 

the reset contacts 81f over conductor 
88’ to base clip 88 and key K to ground. The 
closing of the key thus energizes the clutch con- 
trol magnet 32 and causes the release of the cam’ 
sleeve 24, Figs. 1 and 2, as heretofore described, 
provided the units code drum 86 {fs in a position 

“other than the A position, that is, provided the 

45, 

60. 

65. 

70: 

75. 

reset contact B7/ is not open. Upon the release 
of the cam sleeve 24, it will rotate and continue 
to do so with the key kept closed until the code 
pin 66f on the units code drum &6-opens the reset 
‘contact §3f and thus opens the circuit through 
the clutch control magnet 32. This deenergizes 
‘the magnet and allows the lobe 36 to enter the . 
path of cam 28 and bring the cam sleeve to rest 

50.at its predetermined stop position and with the 
50.nits drum. stopped in its J position. In_ this 

position the figure 1 will be set up in the contacts 
Sla to Sle. The letters code drum 48 will be 
stopped in its B position. 

The tens coc... drum §8-is manually positioned 
‘to set up the figure zero in the tens contacts 63a 
to 63e after the units drum is positioned in its J 
position. To reset the telis ‘code drum 88 the 
Geneva wheel.6{ is slid along the tens code drum 
shaft §8 against its retaining spring 62 and out of 
“engagement with the Geneva.cam 86 on the units 
code drum shaft 88. The Gerieva wheel 61 is 
rotated until a dot or other mark 117, Fig. 6, on 
the Geneva wheel coincides with a dot or mark 15 
on the frame. ’ The Geneva wheel 61 is then al- 
“Jowed to slide back into engagement. with the 
Geneva cam 86. - In this position the figure zero 
will be set up in the tens contacts 63 by the 
code pins 18a to Tee in the tens code drum 59. 

-'Thus the figure zero is set’ up in the tens con- 
‘tacts 68a. to 68e and the figure 1 in the units 
contacts 51a to §Te and when the next connection 
is made’ to the machine, the numeral 01 will be 
sent. to the line. _ 

A modification of the invention is shown in 
y 
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102’ and 102”. 
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Figs. 11 to 15. This modification is designed to 
operate in conjunction with a multiplex telegraph 
transmitting system employing the multiplex 
five-unit signaling code. As is well known to 
those versed in the telegraph art, this system re- 
quires no.-synchronizing. pulses in the signaling 
code, synchronism being maintained by other 
means. 
ployment of a series of code drums and associated 
contact groups for the accomplishment of ‘the 
objects of the invention. The drums are placed 
on a common shaft and are frictionally driven 
therefrom. The rotation of each code drum is 
controlled by individual step magnets. The ar- 
matures: of the magnets are engageable with 
‘notches in a ‘position disc attached to each code 
drum. A transmitting cam connects the contact 
groups of the code drums to the segments of a. 
multiplex channel in the proper sequence. Signal 
codes are set up in the contact groups by their 
associated code drums. The machine is con- 
nected between a transmitter or other sending 
means through control means to the segments of 
& multiplex channel. When connection is made 
from the sending means to the machine, it 
automatically starts and sends to the line a series 
of predetermined signals, then it automatically . 
stops and the control means connects the send- 
ing means directly to the multiplex channel. 

’ Referring to Figs. 11, 12 and 13, a metal base’ 
10! has attached to it three bearing posts 162, 

A power shaft {03 journaled in 
these posts is arranged to be driven by suitable 
motor means (not shown) through 2 pinion (06. 
On the power shaft {03 are arranged three code 
drums (66, {87 and 108, and a transmitting cam 
drum 105. Only the arrangement of the code 

‘drum. {@6 on the shaft will be described, the 
code drums {87 and {68 and transmitting cam 
108 being attached to the shaft in substantially 
the same manner. Attached to the shaft {03 by 
a set screw (68 is a sleeve 118 having a friction © 
plate #1 f. Adjacent the friction plate (ff is a 
friction member {12; as for example, a felt 
disc. Rotatably mounted on the sleeve is a code 
drum (86 of Bakelite or other suitable insulating 
material. The code drum has a friction plate 
“413 attached to one end of it by screws (13’ and. 
attached to-the other end by screws 113’ is a 

- combined position disc and friction plate (14..; 
Adjacent the position disc (14 is another fric- 
tion member {12’.. A plate (16 in threaded en- 
gagement with the end of the sleeve member 116 
is engaged by an arm /17 on a friction disc 118 
to rotate the disc 118 from the plate (16. Split 
annular springs 12f between the plate (16 and 
the disc [18 keep the friction plates and discs 
frictionally engaged with the friction members 
112 and (12’. The pressure of the springs is 
regulated by the plate 116 and locknut {22 which 
are in threaded engagement with the end of the 
sleeve member (18. From the above description 
it can be seen that the code drum {86 will tend 
to rotate withthe power shaft 1€3 through the 
action of the friction members 112 and (2”" but 
the. rotation of the code drum can be stopped 
without stopping ‘the rotation of the shaft. 

A step magnet 123 is attached to a bracket (24 
which is mounted on the base {8!.. The magnet 
armature 127 is pivoted at 128, Fig. 13. An ex- 
tending arm 127’ on the end of the armature 
127 is engageable with notches 128 of the posi-. 
tion disc 114 when the magnet 123 is deenergized. 

’ When the magnet (22 is energized, the arm (21’ 

The modification contemplates the em- 
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will ‘be withdrawn from one of the notches (28 75 
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in the position disc 114, and the code drum 106 

will then rotate with the power shaft (03. With 

the code drum (06 rotating with the shaft 103, 

if the armature 127 is released by deenergizing 

the magnet 123 to permit’ the end (21’ thereof 

‘to enter a notch 128 on the position disc 114, the 

drum 106 will be stopped. All three of the code 

drums 106, 10T and 108, and the transmitting 

cam drum 105 are constructed to operate in sub- 

stantially the same manner, their rotation being 

‘controlled by their associated stepping magnets. 

Armatures 149, (53 and 155 of stepping magnets 

151, 152 and 156 control the movements of drums 

108, 107 and (05, the extending arm 149’ on 

armature {49 being engageable with notches on 

the position disc 129 attached to code drum 108, 

the arm {53’ on armature 153 being engageable 

with notches on the position disc 154 attached to 

code drum 1017, and the arm (55’ on armature 

155 being engageable with the notch on the posi- 

- tion disc 139 attached to the transmitting cam 
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_{05. Retractile springs (30 return the armatures 

to their normal or inoperative positions when the 

magnets are déenergized. 

The position disc 139 attached to the trans- 

mitting cams 105 has one notch in it-and the cam 

{05 will therefore make one complete revolution 

‘when the magnet 156 is energized. The posi- 

tion discs (14, (29 and (54 each have ten notches 

in them and the code drum 106, 107 and 108 

‘therefore can be stopped in ten different positions. 

Code pins 115 are placed. around the circum- 

ference of each code drum in a predetermined 

arrangement. These pins are arranged in ten 

.rows_ extending longitudinally of the drums. In 

accordance with the signaling code employed the 

rows represent the signal code combinations of. 

figures 1 to 0 inclusive, arranged consecutively 

around the drum. When a code drum is stopped 

‘in one of its ten positions, a longitudinal row. of 

‘ code pins operates contacts in their associated 

contact groups. ; 

Mounted on a bracket 131 attached to the base 

101 of the machine and in operative relation 

with the transmitting cam 105 are a series of 

‘five groups of contacts 132, 133, 134, 135° and 

(36. Contact operating bars 13T7a to {3Te at- 

tached to the top of each tongue in a group are 

in operative relation with associated humps [38a 

to 138e on the transmitting cam 105. Mounted 

on a bracket 131’, Fig. 12, are two contacts (57 

and 158 with an operating bar 137/ attached to 

their. tongues. The contact operating bar (37f 

_is in operative relation with the hump (387 on 

5S, the tfansmitting cam ‘05. The transmitting cam 

105 has six humps 138a to §38/ on it, one for 

each operating bar and group of associated con- 

tacts. These humps are placed in a predeter- 

mined arrangement around the circumference 

of the transmitting cam 105. The position disc 

139 on the transmitting cam 105 having only one 

‘notch in it, the transmitting cam will be brought 

to rest in only one position and in this position 

none ofthe humps are engaged with an operating 

bar. The contact operating bars 137:are nor- 

mally toward the cam 105, being placed there 

by. the spring of -the contact tongues. With the 

bars toward the cam, the associated contacts will 

* ali be open and when a bar is engaged by its 

‘15. 

associated hump, the bar will be pushed away 

from the cam and it will move the tongues of ° 

the contacts to which it is attached to make 

contact with their back stops., 

The hundreds code drum 106 has associated . 

with and.in operative. relation five break-make 

7 

contacts 142, one contact for each impulse in — 

the signaling code, all mounted on bracket 143. 

The tens code drum (67 also has associated with 

and in operative relation’ five break-make. con- 

‘tacts 144, one for each impulse of the signaling 

code and one make contact 145, all mounted on 

bracket 450. The units code drum 108 has as- 

sociated with and in operative relation five 

break-make contacts 146, one for each impulse of 

the signaling code and a single make contact 1417, 

all mounted on bracket 148. 

As stated, the transmitting cam 105 has six. 

’ groups of contacts in operative relation. with it, 

mounted on brackets 134 and 131’. The first 

group 136, called a figure shift transmitting 

group, has five make contacts. These contacts 

will all be closed whenever the hump {38a on the 

cam 105 associated with this group is engaged 

with the figures shift transmitting contact oper- 

ating bar (31a. The next three groups called 
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the hundreds transmitting group (35, the tens . 

transmitting group 134 and. the units transmit- 

ting group 133, each have five make contacts op- 

erated by humps (380, [38c and 138d, respec- 

tively. The fifth or letters shift transmitting 

contact group [32 operated by hump 1(38e has 

five make contacts. 

The front stops of the units, tens and hundreds 

contact groups 142, 144 and {46 are all con- 

nected to positive or spacing battery as shown 

in the circuit diagram, Fig. 15. The front stops 

of the contacts are the stops their respective 

tongues will be in contact with when their tongue 

is not engaged: with a code pin or cam (15 on 

-a code drum. The back stops of the above.three 

groups 442, 144, 146 are all connected to nega- 

tive or marking battery. The back stops of the 

contacts are the stops their respective tongues 

will be in contact with when their tongue is en- 

gaged with a code pin or cam [15 on a code 

drum. . . 

As shown in the circuit diagram, Fig. 15, the 

tongues of the five break-make contacts 146 in 

the units contact group are connected to respec- 

tive tongues of the units transmitting contact 

«group 133. Tongues of the five break-make con- 

tacts in the tens contact group {44 are connected 

to respective tongues of the tens transmitting 
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contact group 134.. Tongues of the five break- — 

make contacts 142 in the hundreds contact group 

are connected to respective tongues of the hun- 

dreds transmitting contact group 135. ; 

The tongues of the five contacts 132 in the 

letters shift transmitting group, the back stops 

of the units transmitting contacts (33, the back 

stops of the tens. transmitting contacts 134, the 

back stops of the hundreds transmitting contacts 

135 and tongues of the figures shift transmitting 

contacts 136 are all connected to respective upper 

contact stops on-a multiple contact control relay 

CR’. . ! 

The back stops of the first, second, fourth and 

fifth, contacts of the figures shift transmitting 
contacts 136 are connected to marking battery 
and the back stop of the third contact is con- 
nected to spacing battery. The back stops of 

the first, second, third, fourth and fifth contacts 

of the letters shift transmitting contacts 132 

are connected to marking battery. - 

The back stops of the contacts 157 and 158 

are connected to spacing battery and ground re- 

spectively. The contact 158 is connected over 
conductor (1! through the coil of control relay 
CR’ to battery. Relay CR’ serves to disconnect 
the sending means froni the multiplex segments 

fea
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’ the tongue T’. ; 
-conductor 174 to the coil of the control relay 

35 

‘spective tongues of the transmitter TR’. 

and connect the numbering machine to the mul- 
tiplex sending head when the contact 158 is 
closed, as will be hereinafter described. The con- 
tact [57 is connected over conductor. 157’ through 
coil of the units stepping magnet 151 to ground. 
The tongue of contact {41-of the units group is 
also connected to the coil of the units stepping 
magnet {5f over conductor {41’. The back stop 
of contact 141 is connected over conductor 152’ 
through the coil of the tens stepping magnet (52 
to ground. The tongue of the contact {45 of the 
tens group is also. connected to the coil of the 
tens stepping magnet 152 over conductor 143’. 
The back stop is connected over conductor {23’ 
through the coil of the hundreds stepping magnet 
{23 to ground. 
The first five tongues from the top of the con- 

trol relay CR’ shown only in the wiring diagram, 
Fig. 15, are connected to respective segments on 
the multiplex ‘sending head--MT. The lower 
stops of these five tongues are connected to re- 

The 
upper stop of tongue T’ is connected over con- 
ductor 186’ through the coil of transmitting cam 
stepping magnet (56 to battery. Ground is con- 
nected through a switch {72 over conductor 113 
in parallel to the lower stop of tongue T and to 

The tongue T is connected over 

CR’. The tongue T’’ is connected over conduc- 
tor {15 through the coil 116 of the transmitter 
stepping magnet to ground. The lower stop of 
tongue T’’ is connected over. conductor {i717 to“ 
battery through local segment 1718 on the multi- 
plex sending distributor MT. 
Assume that the code drums are at rest and 

that the-signal code set up by the units, tens and 
hundreds code drums 168, {07 and 106 in their 
associated contact groups 146, 144 and. 142 are 
the figure 1, figure 0 and figure 0 respectively. 
As there is only one notch-in the transmitting 
code drum position disc 139, it will be at rest in 

- its predetermined rest position. ‘In this position 
none of the humps 138 on the drum {85 are in 
contact with a contact operating bar 137. There- 
fore,.all the contacts in the transmitting sTOUpS _ 
will be open. 
Assume that it is desired to send a message over 

the circuit that this ‘modification of the inven- 
tion is associated with and this message is in the © 
form of a perforated tape to be run through the 
tape transmitter TR’, ‘'The control relay CR’ is 
normally deenergized and therefore its tongues 
will be in their upper or retracted position. 

(55 Switch {12 is ‘closed and a circuit is completed 
from ground through the switch 1712, conductor 
(13, tongue T’, its upper stop, conductor 188’ and 
through the coil of stepping magnet 186 to bat-" 
tery, thus causing said magnet to be energized. 
The energization of the magnet 18€ actuates its 

“°armature {855 to withdraw the arnr.185’ on the 

65 

armature 158, from the notch in the position disc 
139, thus permitting the code drum 105 to rotate 
with the power shaft {@3 through the action of 
the frictional clutch, as heretofore described. As 

. the code drum (05 revolves, a hump (38a.engages 

76 tongues of control relay CR’. 

an operating bar {31a attached to the tongues of 
the figures shift transmitting contacts 136 and 
causes said tongues to make contact with their © 

79 back stops. The signal code representing figures 
shift is set up in the back stops .of contacts 136 
and when -contacts 136 are closed, this signal 
code will be set up in the segments of the multi- . 
tones of contol ely GR. "The brush on the 

‘tacts 144. 

brush on the: 
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multiplex head wiping over these segments sends 
the signal code for figures shift to the sending 
circuit. 
Assume that the multiplex is divided into two 

channels, A and B, sending to first one channel, 
then the other, as shown in the timing chart, 
Fig. 14, and that this machine is associated with 
channel A. The closing of switch {72 may bé so 
timed with relation to rotation of the multiplex 
brush {59 that from the time the stepping mag- 
net 156, Fig. 15, is energized, to the time when 
the figures shift transmitting contacts 136 are 
closed, the multiplex brush {89 is passing over 
segments in channel B, and after the contacts 
{36 are closed, the brush starts to pass over the 
first segment of channel A. The relation between 

"the speeds of rotation of the multiplex brush and 
the power shaft 103 are such that the hump (38a 

10 
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on the code drum 185 engages the contact oper- - 
ating bar i37a for a time sufficient to keep the 
contacts 136 continuously closed while the multi- 
plex brush is passing over the segments of chan- 
nel A. When the brush has passed over the five 
segments in channel A, the hump {38a will dis- 
engage the operating bar {37a of contacts 138 
and the contacts will open by action of the spring 
tongues. Before the brush starts on the first seg- 
ment of channel A again another hump [386 on 
transmitting cam {05 will have moved the oper- 
ating bar 137d attached to the tongues of con- 

. tacts 135 so that the tongues make contact with 
their back stops. This connects the signal code 
set up in the hundreds contacts 142 to the multi- 
plex segments as heretofore described. Since the 
figure zero is set up in the hundreds contacts, this 
signal will go to the line as the multiplex brush 
passes over the segments of channel A the second 
time. Contacts 135 close just before the brush 
reaches the first segment and remain closed un- 
til the brush has passed over all five segments. in 
channel A. While the brush is again on channel 
B segments, contacts 135 are opened and con- 
tacts #34 closed. Closing of contacts 134 con- 

‘nects the signal set up in the tens contacts 144 
by the code drum 187 to the segments of channel 45 
A. The brush passes over channel A segments . 
a third time and sends the signal set up in con- 

_tacts (44 to the line. This signal will also be the 
figure zero, as that is the signal set up in con- 

The signal set up.in contacts 146 by 
code drum {08 are sent to the line in substantial- 
ly the same manner by closing of the units trans- 
mitting contacts 33. This signal will be the fig- 
-ure one as that is the signal set up in contacts 146 
by the code drum 188. As the code drum (85 ro- 
tates further, the letters shift signal set up in 
contacts 132 is connected to the multiplex seg- 
ments and sent to the line on the fifth revolu- 
tion of the multiplex brush: Thus the following 
five signals are sent to the line before the body 
of. the message: (1) figures shift to position the 
receiving printer or printers to print figures, 7(2) 
figure zero, (3) figure zero, (4) figure one, and 
(5) a letter shift signal to position the receiving 

- printer or printers to print letters. These signals 
-will be received and recorded by the receiving 
means before the body of the message as the nu- 
meral 001. , 

Shortly after the contacts {32 are opened, con- 
tacts 15T and {58 are also closed by means of op- 
erating bar 137/ and associated hump 138/. The 
closing of contact 158 completes a circuit from 

- ground at the back stop of the contact, tongue 
188, conductor {71 and through the ‘coil of the 
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control relay CR’ to battery. This energizes the 75 
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relay CR’ and causes its tongues to move to their 

lower positions. The first’ five tongues of the re- 

lay connect associated tongues of the transmitter 

TR’ to respective segments on the multiplex 

sending head. Tongue T’’ in contact with its 

lower stop completes a circuit from battery at the 

local segment 178 of the multiplex head over 

conductor 111, tongue T’’, conductor 115 and the 

coil of the transmitter stepping magnet (16 to 

ground. Tongue T in contact with its lower stop 

completes a locking circuit from battery through 

the coil of the relay CR’ over conductor 114 

through tongue T over conductor 113 through 

switch (712 to ground. . 

At the end of the message the switch 112 may 

be opened to break the locking circuit through 

the coil of the relay CR’ and thus cause the 

tongues to return to their upper position. In this 

pos:tion they are agei~ ready for the switch 112 

to be closed at the beginning of another message 

to. cause the release of the transmitting cam, as 

heretofore described. Contact 157 is closed ‘at 

the same time as contact 158 and it completes the 

circuit from battery at the back stop of contact 

157 through its tongue and over conductor 157’ to 

the coil of the unit stepping magnet 151 to 

ground. This energizes the magnet and causes 

it to pull the arm 149’ un its armature {49 from 

~ a notch in the position disc 129. The position disc 
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129 and code drum 108 are thus free to rotate 

with the power shaft through its friction clutch. 

As the contact 157 is closed for a relatively short 

time because of the small hump and operating 

bar 138f and I31f respectively, the magnet 151 

will be deenergized shortly after the arm 449’ 

has been pulled out of a notch 428. Therefore, 

the arm 149’ will drop back and ride on the cir- 

cumference of disc 129 and drop into the next 

notch, thus stopping the position disc in its next 

stop position. In this position the signal code 

for figure 2 is set up in the contacts 146 by the 

code drum’ 108. = a 

‘When the sending of the first message is com- 

pleted. and connection is made to the machine 

through the control means a second time before 

the start of a second message, the. machine will 

start and send to the line the numeral 002 pre- 

ceding the second message, in the same manner 

as numeral 001 was: sent preceding the first mes- 

sage. In the same manner consecutive numerals 

are sent before consecutive messages thereafter 

up to the numeral 008. After the machine. sends 

the numeral, 008 to the line, the code drum 168. 

is positioned to.set up the signal 9 in contacts 

i46 as heretofore described. In this position a 

pin on the drum. {08 closes contact (47. With 

contact 147 closed, a parallel circuit is completed 

from the tongue of contact (57 to the coils of the 

units stepping magnet and the tens stepping mas- 

net {51 and. (52 respectively: to ground. :Now, 

when: the ninth connection is made to. the-ma-. 

chine,: the numeral 009 swill..be.sent tothe: line: 

and: the ‘contact (51° will -be: closed after: :the:: 

_ transmission ‘of: the-lettershift’ signal .:as’-here=: 

.toforecdescrived: With :contact::t 51 closed; “poth:: 

steppinemagnéts! 154-and- (52. will be energized: 

and therefore, ‘both ‘code ‘drums 40T-and. 108; will: 

be‘stepped “into “their: next: position. The: signal: 

cfigure::l land: figure-0 will: beset: up. in 

4 ectively for‘these:posi=: 

a es: 

nth message:Cede dr 
“Step for every-complete’ rev 

9. 

olution or ten steps of code drum {08.. After the 

89th message has been numbered .and the figure 

9 is set up in the tens contacts 144 by pins. in the 

code drum 107, another pin.in code drum [07 

closes contact (45. After the 98th message has 5 

been numbered and the figure 9 set up in both 

sets of contacts. 144.and 146, both contacts 145 

and {47 are closed simultaneously. Thus a cir- 

cuit is corapleted from the tongue of contact (57 

in parallel to the coils of stepping magnets. 123, 

i51 and (62 to ground. After sending the. nu- 

meral 099 and contact. 157 is closed, all three 

stepping magnets 123, 151 and {52 will be ener- 

gized. ‘Thus all three code drums will be stepped 

one notch and the numeral 100 will be set up in. 

the three sets of contacts 142, 144 and 146. The 

machine operates in the same manner until. the 

numeral 999 is sent, when the numeral -set up 

is 000. The tens code drum 107 steps one step 

for every ten steps of the units code drum 108, 

and the hundreds code drum 106 steps one step 

for every ten steps of the tens code drum {07, or 

every hundred steps of. the units code drum 108. 

The units code drum 107 steps one step for every 

complete revolution of the transmitting cam: 105, 

as heretofore described. 

Fig. 16 shows 2 modified control means adapted 

to be used in conjunction with the modification 

shown in Figs. 11 to 15. This control means. is 

designed to be operable by a plurality of prede- 

termined perforations preceding each telegraph 

message in a telegraphic perforated tape passing 

through the associated. tape transmitter. The 

tongues of the transmitter are normally connect- 

ed to the segments of the associated multiplex 

channel. When these predetermined perfora- 

tions reach the transmitter, the: following .func- 

tions are performed: The tape transmitter’ is 

stopped and disconnected. from the multiplex. 

The numbering mechanism is connected to the 

multiplex and started, whereupon it transmits to 

the multiplex its group of predetermined signals 

as heretofore described and at the completion of 

its cycle of operation the numbering mechanism - 

is stopped, disconnected from the multiplex, the: 

tape transmitter reconnected. to the multiplex 

and started, whereupon it transmits the signals 

of ‘the message represented inthe telegraphic 

tape. The predetermined : perforations ‘in the 

tape that -cause- the riumbering mechanism to: 

operate represent a‘series:of two signals in ‘which 
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the fourth intelligence pulses. are. marking .and 

: the first, second, third and fifth pulses spacing. :: 

Fig. 16 shows the wiring diagram’ of the.mod-: 

ified control means adapted ‘to be used..in con-. 

junction with the wiring.diagram of: the: modi-: 

fication shown in Fig..15... The control means. 

shown in Fig. 15:may be cut.away on line AA: 

and the modified control means. shown in Fig. 16. 

connected at, this line by cable:and. wire 168 and: 

i7{ respectively.::|' The magnet. (56 ‘shown ‘in. both: 

Figs: 15. and. 16:is: the:release ‘magnet also ‘shown: 

jn ‘Fig: 11: with the -same:reference: number, the: - 

purpose of ‘which: has-heretofore:been described. 

“The-end: of: the: cable'169:shown..in Pig. 1634 

55, 

60: 

fanned ‘out~and: connected tothe. proper: slower” 

stops’ of.the’ multiple ccontact-control.relay: CRs. 

The: tongues ofthe! control relayCR/’..are:con 

nected :-to::,respective:segments: onthe muitiple 

The upper stops of:the:relay-are 70;" 

respective tongues'of the tape trans- 

vid‘also’ to: respective coils-of: polar . | 
TRS mitter TR’ oto" 

ied relays’ (81a; (81d, t8lepi8id-andt8l 

sgties ‘and the'stops' of *the:polar relays ‘18! o 
‘gare so:connected that:only:when the pulses: 75; ~ 
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to the respective relays are spacing, spacing, spac- 
ing, marking and spacing, a circuit is completed 
through the tongues and stops as shown in Fig. 

_16, and for any other combination of pulses this 
circuit will be open. The upper stops of the 
transmitter TR’’ are connected to spacing or 
Positive battery, the 4th stop being connected 
through the coil of relay. (82. ‘The ist, 2nd, 3rd, 
and 5th lower stops of the transmitter are con- 
nected through the coil of relay 183 to negative 
or marking battery. The 4th lower stop is con- 
nected directly to marking battery. 

A disc 184 is so mounted in conjunction with 
magnet {85 that it is rotated one notch by the 
arm {86’ on the armature {86 when the magnet 
(85 is energized. Release magnet 181, when en- 
ergized, causes its armature !81’ to remove the 
arm. 186’ and latch {88 from notches in the disc 
(84, thus allowing the disc to rotate in a reverse 
direction by action of the spring (89. The re- 
verse rotation of the disc 184 is limited by a pin 
194 on the disc, engaging a stop (91’. 
Assume that a message in the form of a per- 

forated tape is to be run through the tape trans- 
mitter TR’’ and that the message is preceded 
by two signal representations in the tape in which’ 
only the 4th pulses are marking. When the first 

- one of these signals reaches the transmitter, and 
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is transmitted, the tongues of the transmitter. 
will be positioned as shown in Fig. 16 which in 
turn will cause the tongues of the polar relays 
[81a to 18fe to be positioned as shown, Thus a 
circuit will be completed from battery at the Ist 
tongue through the tongues and stops of relays 
18!a to 18le, over conductor 192 to the local seg- 
ment 192’ of the multiplex sending distributor. 
Now, when the brush 159 passes over the seg- 
ments 192’ and 188’, the circuit will be continued 
over conductor 183 through the coil of magnet 
185 to ground. Thus magnet (85 will be ener- 
sized and cause its armature 186 and arm !86’ to 
rotate the disc 184 one notch. The latch 188 will. 
hold the disc in this position. As the 4th tongue 
of the transmitter TR’’ is on its marking side, 
relay [82 will not be energized and as the other 
four tongues of the transmitter are on their 
spacing side, relay 183 will not be energized. 
The tongue of relay 182 is connected in parallel 
with the upper stop of relay 183 over conductor 
183’ through the coil of the release magnet {87 
to battery. The upper stop of relay !82 and the 
tongue of relay {83 are connected to ground. 
Thus, when either or both of the relays {82 and 
183 are energized, magnet 187 will also be ener- 
sized, causing the release of the disc 184 as here- 
tofore described. As neither of the relays (82 
and 183 were energized with the transmission of 
the first signal, the disc 184 will remain advanced 
one step. As the second signal is the same as the 
first, the tongues of the transmitter TR’’, those 
of the relays {82 and 183, and those of the polar 
relays (8la, 181b, (Sic, 18Id and (8le, will be in 
the same position as they were for the first signal. 
When the brush (58 passes over segments (§2’ 
and [93’ a second time, it will cause magnet (85 
to be again energized. This causes the disc 184 
to be rotated one more notch. In this position 
of the disc 184 a pin 194 on the disc engages the 
tongue and closes contact 195 and causes contact 
198 to be opened. - , : 
When contact 188 is open, the circuit from the 

local segment 197’ over conductor 198 to contact 
{96 and from contact {96 over conductor 198’, 

and through the coil 199 of the transmitter step- 
Ping magnet to ground, will. be broken at contact 
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(96. Thus when the brush 159 passes over and 
makes contact between the segments 197 and ($T’ 
the transmitter stepping magnet will not be 
energized. 

The closing of contact 195 applies ground 
through this contact, conductor 195’, coil 261 of 
the multiple contact relay CR’’, conductor 202, 
and coil of magnet 156 to battery. This ener- 
gizes magnet 156 and the relay CR’, thus caus- 
ing the tongues of relay.CR’’ to make contact 
with their lower stops and causing the release 
or starting of the numbering mechanism as here- 
tofore described. The numbering mechanism 
then proceeds to transmit the group of predeter- 
mined signals set up by its code drums after 
which contact 158, Fig. 15, is closed. This com- 
pletes a circuit from ground at the back stop of 
contact 158, through its tongue, over conductor 
(7! and through the coil of magnet 187, Fig. 16, 
to battery, causing said magnet to be energized. 
Magnet {87 being energized causes its armature 
{87’ to withdraw the latch 188 and arm 186’ 
from notches in the disc (84. This allows the 
disc 184 to.be rotated by the action of spring (89 
to its initial or stop position. With the pin i9¢ 
no longer engaging the tongue of contact 195, 
this contact will open and contact {96 will close 
by the action of their spring tongues. With con- 
tact 1$5 open the circuit to the relay coil 201 
and the magnet 156 will be broken and the relay 
and magnet will be deenergized. The tongues of 
relay CR’’ will therefore return and make contact 
with their upper stops connecting the tongues of 
the transmitter to respective Segments on the 
multiplex sending head. With magnet 156 de- 
energized, the numbering mechanism will be 
brought to a stop in its predetermined stop posi- 
tion. As contact (86 is closed when contact [95 
is open, the circuit from segment 91” to coil 199 
of the transmitter stepping magnet is restored 
and when the brush {59 passes over segments 1917 
and 191’, the stepping magnet {99 will be ener-. 
gized, causing the perforated tape to be advanced 
one step. This brings the first signal of the mes- 
sage into the transmitter whereupon it will be ; 
transmitted in the ordinary manner. 
Assume that in the message there is a signal 

in which the fourth pulse is marking and the 
other four pulses spacing, followed by a signal of 
any other combination of pulses. 
the said following combination is one in which 
the pulses are all spacing. ‘Thus, on the trans- 
mission of the first mentioned signal, the fourth 
tongue of the transmitter will be moved to its 
marking side and the other tongues to their spac- 
ing side. The tongues of the polar relays {8la 
to {8le will be likewise positioned and as hereto- 
fore described, a circuit will be completed through 
the coil of the magnet 185, causing it to advance 
the disc (84 one step when the brush {59 passes 
over segments {§2’ and 193’. On the transmis- 
sion of the following signal in which the five 
pulses are spacing, the fourth tongue of the 
transmitter and tongue of polar relay (8{d will 
be moved to their spacing side. This completes 
a circuit from positive battery at the spacing bus 
bar of the transmitter through the coll of relay 
182 to the left stop and through the fourth ‘tongue 
of the transmitter to the coil of the polar Telay 
{8idto ground. With the coil of polar relay (8!d 
energized by a spacing current, its associated 
tongue. makes contact with its spacing stop, 
breaking the circuit through the tongues and 
contacts of thé polar relays (Sia to I@le. Thus 
magnet 186 will not be eriergized when the brush 
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159 passes over segments 192’ and 193’. As the 

coil 182 is energized, its associated. tongue makes 

contact. with upper stop applying ground to its 

‘tongue and over conductor !83’ through the coil 

of magnet (87 to battery, causing said magnet ‘to 

be energized. It therefore withdraws the latch 

“188 and arm: 186’ from notches in the disc (84, 

allowing the disc to return to its start position. 

From the above description it can be seen that 

the numbering mechanism will be connected and . 

transmit to the multiplex distributor only when 

two: adjacent perforations in the tape are such 

that they represent two adjacent signals in which 

the fourth pulse of each signal are marking and 

all the other pulses spacing. By. changing the 

position of pin (94 in the disc 184, one or a great- | 

er number of predetermined signals will cause the 

numbering mechanism to operate. Any prede- 

termined signal or groups of signals may be used 

to cause the numbering mechanism to operate by 

making the proper changes in the connections to 

the tongues and contacts of the polar relays i8ta, 

(BID, 18ic, 18id, 18le and the connections to re- 

lays 182 and (93. This modified control means 

may also be adapted to be used in- conjunction 

with the embodiment of the invention shown in 

Figs. 1 to 10. . : 

Another modification of the invention adapted 

to be used in conjunction with a multiplex trans- 
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mitting system anda tape transmitter in sub- 

stantially the same manner as the second de- 

scribed modification is shown in Figs. 17 to 20. 

Fig, 20 includes a circuit diagram of the electrical 

connections in and between this modification and 

associated control and operating means therefor. 

The structural parts of this modification are sub- 

stantially the same as that of the first described 

embodiment with the exception of the driving 

and transmitting means therefor. The driving 

means for this modification comprises a magnet- | 

ically operated stepping paw] which in turn co- 

operates with a ratchet wheel fixed to the Jetters 

code ‘drum shaft. The units and tens digit code 

drums are rotated by means of Geneva wheels 

and cams, as in the first embodiment. Other 

variations and features will be pointed out and 

described in the following detailed description. 

Referring to Figs. 17 and 18, the sections of the 

machine that are broken away and not shown are 

substantially the same as those shown in Fig. 2. 

The machine differs from the first.described em- 

bodiment in the driving. means for the letters 

code drum and in the arrangement of the cede 

pins on the letters code drums, and the electrical 

connections between this modification and the 

associated equipment are also different. In Figs. 

17 and 18 a base plate 21§ has attached to the 

ends thereof by screws. 218 two vertical side 

plates 212 and 213, which correspond to the two 

side plates 19 and 20 in Fig. 2 of the first embodi- 

ment. Attached to a boss 215, Figs: 17 and 18, 

and a flange 216 of the base. plate 2(1 is an angle . 

bracket 217 which comprises the base and mount- 

ing bracket for a stepping magnet 218. The step- 

ping magnet 218 comprises two electromagnetic 

coils which are attached to the bracket 211 by 

screws 219. Ona rod 221, Fig. 18, in the left end 

of the bracket 217 is pivotally mounted an arma- 

ture 222 which is in operative relation with the 

pole pieces of the magnet 218. Attached to the 

armature 222 is a projecting arm. 223 which piv- 

otally carried adjacent the outer end thereof, by. 

means of a shoulder screw 224, a substantially 

‘vertical ratchet pawl 225. — a 

A letters code drum shaft. 226 pivotally sup- member 

11 

ported in the plates 212 and:213; has attached for 
rotation: therewith adjacent the right hand end - 

thereof, a ratchet wheel 227 in operative rela- 

tion. with the upper end of the ratchet ‘pawl 225. 

Also attached to.the letters.code drum shaft 226 . a
 

for rotation therewith is a Geneva cam 228: and - 

a letters code drum. 229. A plurality of code pins 

23! predeterminedly arranged in eight rows about 

the circumference of the code drum 229 and in 

rows along the axis thereof, are adapted to selec- 

tively. actuate spring tongues 232 of a group of 

eight break-make contacts 233a to 233h as the 

code drum is rotated. ‘The arrangement of one 

contact is shown in Fig. 18, the others being sim- 

ilarly located one‘ behind the other, the same as 

the contacts 48a to’48e, 54 and 52 of the embodi- 

ment shown in Figs. 1 and 4. A developed view 

of the letters code drum 228 which shows the 

arrangement of the code pins 23i therein, is 

shown in Fig. 19. The Geneva cam 228, Figs. 17 

and 18, is adapted to operatively engage with a 

Geneva wheel 234 located on a units code drum 

shaft 235 pivotally mounted in the plates 212 and 

213. Other members, which are not shown, at- 

tached to the units code drum shaft 235, are 

identical with the members attached to the units 

code drum shaft 53 of the embodiment shown in 

Figs. 1 and 4, the Geneva wheel 234, Fig. 18, 

corresponding to the Geneva wheel 54, Fig. 4. 

A tens code drum shaft 236, Fig. 18, journaled in 

the plates 212 and 213, has attached thereto mem- 

bers which are identical with the members at- 

tached to the tens code drum shaft 58 shown in 

Fig. 4. : : 

A flanged bushing 231, Figs. 17 and 18, held 

inthe side plate 213 by a screw 238, has eccen- 

trically attached thereto a shoulder screw 239 

upon which is pivotally mounted ‘a retaining 

pawi 241. A retractile spring 240 attached to 

the right hand end of the retaining pawi and to 
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a spring post. 243 in the side plate 213 keeps the re- 

taining pawl operatively engaged with the teeth 

on the ratchet wheel 227. A retractile spring 250 

attached to the connecting member 242, which is 

in turn attached to the left hand end of the 

shoulder screw 224, returns the armature 222, the 

arm 223 and the ratchet pawl 225 to their normal 

positions when the stepping magnet 218 is de- 

energized. ‘The armature 222 and its associated 

mechanism are shown in their normal unoperated 

positions by the full lines in Fig. 18, and in their 

operated positions as actuated by the energization 

of the magnet 218 by the dotted outline thereof. . 

A block 244 attached to the inside of the plate 213 

by screws 245, has threaded therein an adjusta- 

ble screw 246 which engaging with the outer end 

of the arm 223 of the armature in its unoperated 

position, limits the upward movement of said 

arm and ratchet pawl 225. An adjustable stop 

247, the end of which is engaged by the armature 

222 when operated, limits the downward move- 
ment of the ratchet pawl 225.” 2 

With the armature 222 and attached mechan- 
ism in their normal unoperated positions, the 

energization of the .stepping ‘magnet 218, by 

means hereinafter described, will cause the arma- 

ture and attached mechanisms to assume their 

operated positions. As shown by the dotted out- 
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line thereof in Fig..18, this allows the tip of the . 

ratchet pawl 225 to drop down and consequently 

engage the next lower tooth on the ratchet: wheel 

221. When the magnet 2(8. is ‘deenergized and 

the ratchet paw] is returned to its normal position 

by the spring 250 ‘attached ‘to the*:connecting 

242, the pawl rotates the ratchet wheel 
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an amount equal to the distance between two 
consecutive teeth. Thus the ratchet wheel 227 
will be rotated one tooth for every cycle of opera- 
tion of the stepping magnet 218. An adjusting 
screw 248 in the block 244 which engages the back 
face of the ratchet pawl 225 in its normal posi- 
tion holds the pawl against the ratchet wheel 227 
to prevent the ratchet wheel from rotating more 
than one tooth. A spring 249 attached xo the 
arm 223 and the ratchet paw! holds the tip of 
the pawl against-the ratchet wheel. When the 
ratchet pawl 225 drops down to engage a lower 
tooth, the retaining pawl 241 prevents rotation 
of the ratchet wheel 227 in a reverse direction. 
The ratchet wheel 227 has ten teeth thereon 
which is equal to the number of operating posi- 
tions of the letters code drum 229. As the ratchet 
wheel 227 and the letters code drum 229 are both 
secured for rotation with the shaft 226, every 
time the ratchet wheel 227 is stepped a different 
row of code pins 231, along the axis of the code 
drum 229, are brought into operative relation 
with the tongues 232 of the contacts 233a to 233h. 

The Geneva cam.228 and the Geneva wheel 234 
are SO arranged that the units code drum shaft 
235 will be intermittently rotated or stepped one- 
tenth of a revolution for every complete revolu- 
tion of the letters code drum shaft 226. As the 
members on the units and tens code drum shafts 
235 and 236 respectively are exactly the same as 
those on the units and tens code drum shafts 53 
and 58, respectively, of the first embodiment 
which has been hereinbefore described, they will 
rotate in the same manner. That is, the tens 
code drum shaft 236, Fig. 18, will be intermit- 
tently rotated or stepped one-tenth of a revolu- 
tion for every complete revolution of the units 
code drum shaft 235. 

This embodiment of the invention is adapted for 
use in a telegraph system wherein a plurality of 
multiplex telegraph channels are terminated in a’ 
group of jacks and a plurality of tape transmitters 
are represented and terminated in a group of as- 
sociated jack plugs. When it is desired to send a 
telegraph message from a tape transmitter, its 
associated plug is plugged into the jack associated 
with the channel over which it is desired to trans- 
mit the message. Associated with each multiplex 
channel is one of the machines of the last de- 
scribed embodiment and hereinafter this ma-. 
chine will be referred to as the automatic trans- 
mitter or numbering machine to distinguish it 
from the tape transmitter. ‘The plugging opera- 
tion renders the automatic transmitter operable, 
whereupon it proceeds to transmit over the multi- 
plex channel a predetermined number of signals, 
after which it is automatically disconnected and 
the tape transmitter connected to the multiplex 
channel. The tape transmitter then transmits 
to the multiplex channel the message represented 
in an associated perforated tape. At the end of 
the message a group of predetermined perfora- 
tions in the tape stops the tape transmitter and: 
the plug is then usually removed, which will 
render the apparatus ready for another cycle of 
operation. The predetermined signals this par- 
ticular embodiment of the numbering machine is 
designed to transmit are ten in number and are 
as follows: (1) a blank, (2) letters shift, (3) 
letter F, (4) letter W, (5) letter A, (6) figure 
shift, (7, 8) a numeral composed of two digits, 
(9) letters shift, and (10) blank. ‘The three 
letters F, W and A, are for designating the 
originating point of the message and the channel 
over which it is sent. These three signals to- 

2,193,809 
gether with the blank signals and printer func- 
tions are always the same and in the same order. 
The two digit numeral varies consecutively for 
consecutive messages transmitted, except as here- 
inafter described, and may be any numeral from 
01 to 00 inclusive. This embodiment is arranged 
so that the initial numeral transmitted is 01. 

A description of the operation of this modifica- 
tion with the operation of the associated and con- 
trol mechanism therefor will now be given. 

Referring to Fig. 20, a schematic layout of the 
numbering machine and the electrical connec- 
tions between it and the associated equipment is 
shown with the various elements in their normal 
or unoperated positions. The segments 252 of a 
multiplex sending face plate are connected by a 
cable 253 to the tongues of associated contacts 

‘ 254a to 254e of a relay 255. The upper stops of 
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the contacts 254a to 2549 are connected: by a - 
cable 256 to the seven upper spring clips of a 
special multiple conductor jack 257. The lower 
stops of contacts 254a to 254e are connected by 
cable 258 to the tongues of the letters contacts 
233a to 233e. A special multiple conductor plug 
259 is adapted to be used in conjunction with the 
special jack 257. The plug 259 has eleven con- 
tact segments 26la to 26Ik therein, the first ten 
of which, 26{a to 2617, are adapted to make sepa- 
rate electrical connections to the first ten spring 
clips 262a to 2627 of the jack 257 when the plug 
is inserted in the jack. The contact segment 
261% and spring clip 262k are arranged to make 
a momentary connection therebetween only when 
the plug 259 is being inserted in or removed from 
the jack 257, The purpose of this feature will be 
described in following paragraphs. A cable 263 
with ten conductors therein is connected‘to the 
plug 259 and when the plug is in the jack 257, 
these conductors are electrically connected to 
the ten conductors of cable 256 that terminate in 
the jack. The first five conductors of cable 263 
are connected as shown to the tongues 264a to 
264e of a tape transmitter 265 and in parallel. 
to the coils of relays 266a to 266e, the other sides 
of which are connected to ground at 261. The 
lower stops of the letters contacts 233a to 233e 
are connected by a cable 268 to respective con- 
tact tongues 268a to 269e of a transfer relay 
2711. The lower arid upper stops of contacts 269a 
to 269e are connected by cables 272 and 273 to 
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the tongues of contacts 214a to 214e and 27§a to ° 
215e of the units and tens code drums 56 and 
58 respectively. The back stops of contacts 275a 
to 2715e and 2144 to 214e are connected in parallel 
to the upper stop of contact 2337, the tongue of 
which is connected to battery at 276 and the lower 
stop thereof connected in parallel to the upper 
stops of contacts 233a to 233e. Other electrical 
connections will be described in conjunction with 
the operation of the apparatus. 
Assume that the plug 259 is withdrawn from 

the jack 257 and it is desired to transmit a tele- 
graph message from the tape transmitter 265 

' to a multiplex channel, which may be represented 
by the segments 252 of a multiplex face plate, 
The norma! position of the various relays are as 
shown and the normal position of the letters 
code drum. 229 is such that the tongues of con- 
tacts 233a to 233% are in contact with the section 
of the drum represented by A in Fig. 19, As 

' there are no code pins 231 in this section of the 
code drum, all the contact tongues will be in 
contact with their lower stops. The normal posi- 
tions of the units and tens code drums 56 and 59, 
Figs. 8 and 9 respectively, are such that an axial 
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row of code‘pins on each is in operative relation 

with their associated contacts and may be any . 

one of the ten positions represented by the letters 

A to'J inclusive. It will be assumed for the cycle 

of operation to be described that the code drums ~ 

. 56 and 59 are so positioned that the code pins in 

the axial: rows:represented by the letters A and J 

respectively of each are in operative relation: with 

their associated contacts. - ; 

The operation of the ‘apparatus is initiated. by 

- inserting the plug 259 in the jack 251, which con- 
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nects battery at 277-through contacts i of the 

plug and jack, over conductor. 278 through the 

“coils of the stepping magnet 218, over conductor 

219 to the lower stop of ‘contact 254/. As relay 

255 is deenergized, the circuit: will be continued 

through the tongue of contact 254f over conduc- 

tor 281 to the lower stop of contact 282a of a 

relay 283. This relay is also deenergized and 

therefore the circuit will continue through the 

tongue of contact 282a over conductor 284 to the 

local segment 285 on the multiplex face plate. 

Thus a circuit is completed from the local seg- 

ment 285 through the stepping magnet 218 to. 

battery, and as ground is connected to the local 

segment 286, the stepping magnet 218 will be 

energized, when the local multiplex brush 28T 

passes over segment 285. As hereinbefore de- 

scribed, every operation of the magnet 218 steps 

the letters code drum 229 one-tenth of a revolu- 

tion to bring the next row of code pins thereon 

into operative relation with the contacts 233a to 

233h. Before the plug 259 is inserted in the 

jack 251, the sending brush 288 passing over the 

segments 252 causes to be transmitted to the 

sending line a code combination of impulses 

which represents a-blank. This combination of . 

impulses being one in which all the impulses are 

spacing or intervals of no-current, it is set up on 

the segments 252 through the contacts 254a to 

254e of relay 255 from the tongues of contacts 

233a to 233e. It is evident from Fig. 20 that 

when relay 255 is deenergized and contacts 233a 

to 233f are in contact with their lower stops, in- 

tervals of no-current will be transmitted from 

the segments 252 for every revolution of the 

brush 288. The first pulse from the local segment 

285 after inserting the plug 259 in the jack 257 

causes the letters code drum to be stepped one 

position to bring the code pins in the B position” 

into engagement with their associated contacts. 

This places the tongues of contacts 233a to 233e 

- in contact with their upper stops and as the 
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upper stops aie connected to battery through con- 

tact 233/, battery will be applied to the segments 

252. Thus, as the brush 288 subsequently passes 

over the ‘segments 252, the combination of im- 

pulses represented by the code pins 23/1 in the B 

position of the code drum 228 will be trans- 

‘mitted. to the line. In the same manner the 

combinations of impulses represented by the 

‘code pins 231 in positions C, D, E and F are 

transmitted to the line. The brush 287 is. ar- 

ranged to pass over the local segment 285 during 

the time the sending brush 288 is passing over 

the segments associated with another channel of . 

‘the: multiplex: thus the stepping of the letters 

code drum 229 does not interfere with the trans- 
mission of the signals therefrom. : 

is stepped into its G position which brings: the 

-’ two ‘code pins’ in this position into contact with 

“the tongues of their associated contacts 233/ cand 

“9339: This causes the tongues of these two con- 

'-After-the transmission of the impulses repre- . 

‘sented by the F position of the code drum 228; it . 

13 

tacts to break away from their. lower stops and 

make. contact with their upper stops and as will 

be hereinafter described, causes the:.combination 

of impulses set. up in the tens code. drum 59 to . 

-be transmitted to’ the multiplex. segments 252. 

“The operation of contact. 233f. connects battery 

at 216 through the tongue and upper stop thereof 

over conductor 289 to the upper stops of. contacts 

214a to 214e and 271§a to 215e. The operation 

of contact 233g connects battery at 291 through 

its upper stop and tongue, over conductor 292 

through the coil of relay 271 to ground, where- 

upon relay 27{ is energized, causing the tongues of 

contacts 269a to 269e'to make contact with their 

upper stops. Thus, five individual circuits, are 

completed from the tongues of contacts 215a. to 

.215e over cable 273, through the upper stops and 
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tongues of contacts 269a to 269e, over cable 268, . 

through the lower stops‘and tongues of contacts 

233a to 233e, over cable 258, through the lower 26 
stops and tongues of contacts 254a to 254e and - 

thence over cable 253 to the segments 252. It 

will be apparent that when any of the contacts 

215a to 215e are closed, battery will be applied 

to their associated segments on the multiplex 

face plate and thus on the subsequent revolution 

of the brush 288, the code combination of im- 

pulses represented by the axial row of code pins 

in the tens code drum 59 in operative relation 

with the contacts 275a to 21§e will be transmitted 

to the line. 

The next revolution of the local brush 287 

25 

causes the stepping magnet: 218 to step the let- 

ters code drum 229 so that its H position is in 

operative relation with the contacts 233a to 233h. 

In this position a code pin will close contact 233/ 

to keep the battery 213 applied to the stop of 

‘contacts 214a to 274e and 215a to 278e. As there 

is no pin in the H position to operate the con- 

tact 233g, therefore relay 271 will be deenergized, 

and consequently the tongues of contacts. 269a to 

269e will return to their lower stops, and thus 

five individual circuits will be completed from 

the tongues of contacts 214¢ to 214e to associated 

segments 252:on the face plate. ‘The next revo- 

lution of the brush 288 thus transmits the com- 

bination of impulses represented -by the axial row 

of code pins in the units code drum 56 in opera- 

tive relation with the contacts 214a to 2714e to the 

multiplex circuit. ‘The following contact of the 

brush 287 with the segment 285 causes the letters 

code drum to be stepped to-bring its I position 

into operative relation with the contacts 233a to 

233h. As there is no pin in this position to oper- 

ate the tongue of contact 233/, it will return to 

its lower stop and reapply battery to the upper 

stops of contacts 233a to 233e. ‘Thus, as the con- 

- tacts 233a to 233e are actuated by the code pins 

in the I position of the code drum 228, corre- 

sponding segments 252 will have battery applied 

to them and as the brush 288 subsequently passes 

over these segments, the associated signals corre- 

sponding to: the letters shift. will be transmitted 

to the line. The next stepping impulse causes 

-the code drum 229.to be’ stepped. to‘ bring its’ J 

position into operative relation with the contacts 

233a to 2332 and as the armature 223 is returning 
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to its: normal: position: after the following or — 

tenth stepping impulse to the stepping. magnet, 

‘the-pawl225 steps the code drum:from its J posi- 
tion into its A‘or initial position and in'so doing 

‘eauses a special pin 293 in the letters code drum 
between ‘the’ J-and “A positions to operate the 

-eontact -238h° so: that’ ‘the: tongue: momentarily 

makes contact with its upper stop. "This applies: 
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battery at 294 through the tongue and upper stop 
of contact 233k over conductor 295, through the 
coil of relay 255, through a key 296, which is 
normally closed, to ground at 297. Thus the 
relay 255 will be energized and operate the 
tongues of contacts 254a to 2549 to make contact 
with their upper stops which completes five indi- 
vidual circuits from the multiplex segments 252 
over cable 253 through the tongue and upper 
Stops of contacts 254a to 254e, over cable 256, 
through the jack 257 and plug 259 to the tongues 
of the tape transmitter 264a to 264e and breaks 
the circuits from the tongues of contacts 233a to 
233e to the multiplex segments. Battery at 298 
is connected to the marking bus bar of the tape 
transmitter and as the tongues thereof are actu- 
ated in various combinations, associated seg- 
ments 252 of the multiplex face plate will have 
battery applied to them. As the tongue of con- 
tact 254/ makes contact with its upper stop, the 
Circuit from the local segment 285 to the coils 
of the stepping magnet 218 is broken and a circuit 
is completed from the segment 285 to the tongue 
of contact 254/, as heretofore described, through 
the upper stop of contact 254/, over cable 256, 
through the jack 257 and plug 259, through the 
tongue and stop of contact 299, over conductor 
301, through the coil of relay 302, over conductor 
303, and thence through the coil of the operating 
magnet 304 of the tape transmitter 265 to battery 
at 305. Thus subsequent revolutions of the 
brushes 287 and 288 operate the tape transmitter 
and transmit to the muitiplex circuit signals 
from said transmitter. A locking circuit is pro- 
vided for the relay255 from battery at306 through 
the plug and jack, over cable 256 through the 
upper stop and tongue of contact 254/ through 
the coil of relay 255 to ground whereby said relay 
is maintained energized until the plug is with- 
drawn from the jack. . 

During the time that the stepping impulses 
are causing the letters code drum 229 (Figs. 
17, 18 and 20) to be stepped from its A to its F 
Position, the Geneva cam 228 rotating therewith 
engages the Geneva wheel 234 and rotates the 
units code drum 56 one-tenth of a revolution to 
bring the next axial row of pins into operative 
relation with the contacts 274a to 214e. Ata pre- 
determined time in the rotation of the units 
code drum 56, the Geneva cam attached to the 
units shaft 235 engages the Geneva wheel 236 
to rotate it one-tenth of a revolution. The ar- 
rangement of the pins on the units and. tens 
code drums is such that for successive positions 
thereof successive axial rows of pins representing 
numerals 1, 2,3... 9, 0 are in operative rela- 
tion with their associated contacts. The rota- 

.tion of the two drums cooperates with the rows 
of pins so that the. combined two signals trans- 
mitted from their associated contacts represent 
numerals 01, 02, 03, .. . 99 to 00 inclusive. All 
three of the code drums 228, 86 and 88 are 
adapted to be positioned at times when their 
respective contacts are not connected directly to 
the multiplex segments. Thus the breaking up 
of signals during the transmission therefrom is 
prevented. : 
From the above description it is evident that 

when the plug 289 is inserted in the jack 251, 
the numbering machine js started and transmits 
to the line a group of six predetermined signals, 
then two variable signals representing numerals 
which are consecutive for consecutive cycles of 
operation of the machine which are in turn fol- 
lowed by two more predetermined signals. The 

‘to be operated by the magnet 302. 
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machine is then stopped and disconnected from 
the sending line and the tape transmitter con- 
nected, whereupon it proceeds to transmit the 
telegraph message. At the end of the message 
the tape transmitter is stopped by means to be 
hereinafter described and the plug is then usually 
removed from the jack, rendering the multiplex 
channel available to receive messages from other 
transmitters through their associated plugs. 

In the system adapted to operate in conjunc- 
tion with this modification, each message in a 
perforated tape is followed by a group of two 
special signals added to the message by the op- 
erator, for example. These signals, by means 
to be described hereinafter, cause the tape trans- 
mitter to stop, whereupon the operator may re- 
move the plug from the jack. This feature is 
important where more than one message may be 
recorded on the tape and awaiting transmission 
at the same time. 

A description of the means used to stop the 
tape transmitter will now be given. As is well. 
known to those versed in the art, a tape trans- 
mitter is provided with contact tongues which 
make contact with bus bars in various combina- 
tions which represent the perforations in the 
tape passing through the tape transmitter. In 
the tape transmitter used in conjunction with 
this modification only the marking bus bar has 
battery connected to it. Thus, when any of 
the tongues 264a to 264e make contact with the 
marking bus bar, battery will be applied: through 
the tongues to associated individual parallel cir- 
cuits which comprise the coils of the relays 266a 
to 266e and the segments 252 of the multiplex 
face plate, as shown in Fig. 20. As the other 
sides of the coils of relays 266a to 266e are con- 
nected to ground, said relay will be operated in 
combinations representative of the positions of 
the tape transmitter tongues and as the brush 
288 wipes over the segments 252, combinations 
of impulses also representative of the positions of 
the tape transmitter tongues will be sent to the 
line. As the local brush 287 subsequently wipes 
over the local segment 285, a circuit is completed 
through the tape transmitter operating magnet 
304 and the operation thereof causes the tape 
to be advanced to allow another combination of 
perforations therein to be represented by the 
tongues 264a to 264e in the tape transmitter. 
It should be understood, however, that as hereto- 
fore described the tape transmitter will operate 
only after the numbering machine has completed. 
its cycle of operation. The coil of magnet 302 
is in series with the coil of magnet 304; thus it ; 
will also be energized every time the local brush 
287 wipes over the local segment 285. 

An armature 307, pivoted at 308, is adapted 
Pivotally at- 

tached to the top of the armature 307 is a pawl 
309 which is in operative relation with a toothed 
disc 311. Thus every operation of the magnet 
302 causes the disc 311 to be stepped one tooth. 
A release magnet 312 has in operative relation 
‘therewith an armature 313. which is pivoted at 
314. A latch 315 pivotally mounted on the arma- 
ture 313 has the lower end thereof in operative 
relation with the disc 311 and acts to hold the 
disc in its stepped position. 

The special signals in the tape that are adapt- 
ed to stop the tape transmitter 265 are two 
like consecutive signals in which the first, sec- 
ond, third and fifth impulses are marking and 
the fourth spacing. As shown in Fig. 20, the 
tongues 318 and stops 319 of relays 266a to 266e 
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ave so connected that for any combination of 
the spe- ~ 

settings thereof other than that set b 

cial signal,'a circuit will be completed from bat- 

tery at 316 through the coll of relay 312, over 

conductor 317.through one of the tongues 318 and 

_one of the stops 319 of the relays 266a to 266e, 

over the tenth conductor of cable 268, through 

the plug 259 and. jack 257, over the ‘tenth con- 

ductor of cable 256 to a local segment 321. ‘The 

brush 287 is adapted to wipe over segment 321 

after the energization of magnets 302 and 304 

and while the magnets 266a to 266e are ener- 

gized. -Thus in conjunction with every signal . 

transmitted from the tape transmitter, other 

_ than the above mentioned special signal, the 

magnet 312 will be energized. The energization 

of magnet 312 causes its armature 313 to re- 

move the latch 315 from operative relation with 

the ratchet disc 31!. A link 322 pivotally. at- 

tached to the ends of the armature 313 and pawl 

209 causes the pawl 309 also to be removed from 

operative relation with the ratchet disc 311. A 

restoring spring 323 attached to the disc 3if is 

thereupon operative to return the disc to its 

5 normal or‘ starting position. A pin 324 in the 

disc 311 adapted to contact witha stop 328 de- 

termines the normal position of the disc. When- 

-ever the special signal is represented by the 

settings of the tongues 318, the above described 

circuit will not be complete from the ‘segment 

324 to battery at 316 and consequently for the 

accompanying rotation of the brush 287 the mag- 

net 342 will not be energized. Thus the disc 

311 will remain in its stepped position and be 

advanced another tooth by the stepping pulse 

of the next signal. If the next signal happens 

to be any one except the special signal, the 

tongues 318 will beset to allow. the completion 

of the circuit from segment 321 through the mag- 

. net 312 to battery at 316. Thus the magnet 

312 will be energized and allow the disc 314 to 

pe returned to its normal position as heretofore 

described. If the second signal happens to also 

be a special signal, the magnet 312 will not be 

energized and the disc 31 will therefore be 

stepped two teeth. With the disc 31! stepped 

two teeth, a pin 326 therein causes the contact « 

299 to be opened and break the circuit to the 

magnets 302 and 304, ‘Thus subsequent revolu- 

- tions of the brush 287 will not operate the trans- 

mitter or cause the magnet 312 to be operated 

because until the magnet 304 is operated, the re- 

lays 266a to 266e break the elreuit te the mag-: 

net 312.— 
» When the tape transmitter 265 stops, the oper- 

”. ator removes the plug 268 from the jack 257. 

- This operation momentarily closes the circuit of 

- the magnet 312 through the contacts -ke-of the 
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relay 255, whereupon it returns to its normal posi-- 

tion and renders the numbering machine oper- 

able for another cycle of operation which is the 

-eondition of the machine when the plug was 

originally inserted in the. jack. The numbering 

machine then proceeds to operate as it. did. for 

the first described cycle, the numeral transmitted 

being consecutive with the previous numeral 

transmitted. ‘The operation of key 296 also ap- 

plies ground to the circuit through the magnet 312 

and causes the disc 311 to be returned to its nor- 

mal position, . 

At times it may be desirable to set the number- 

ing machine so that the next message transmitted 

over its associated channel wili be numbered 01 

regardless of the number of the preceding mes- 

sage. The resetting of the units code drum is 

accomplished by closing the key 321, causing the 

energization of relay 283, which completes a cir- 

cuit from the local segment 285 over conductor 

286 through the tongue and upper stop of contact 

282a, over conductor 328, through contact 2174/,’ 

over conductor 329, through the coils of the step- 

ping magnet 218 and then over conductor 331 

through the upper stop and tongue of. contact | 

282b to battery at 330. Thus as long as the key 

327 is held c’osed,.stepping pulses from the local 

segment of the distributor go to the stepping 

magnet of the numbering machine and cause it 

to rotate the drums until a pin 60/ on the units 

code drum 56, Fig. 8, opens the contact 2747 and 

breaks this circuit to the stepping magnet. The 

pin 60f is so placed that it, will open said circuit 

when the letters code drum 228 is in its normal 

“or rest position and the units code drum 56 ina 

position so that the next signal transmitted there- 

from will. represent the desired numeral, for ex- 

ample, the numeral 1. The tens code drum 5§ is 

manually positioned, as described in the first em- 

bodiment, so that’ the next signal transmitted 

therefrom will represent the numeral 0. Thus, . 

the next cycle of operation of the machine ‘will 

cause its associated message to be numbered 01. 

Tt is the usual practice in telegraph systems to 

transmit impulses of positive and negative cur- 

rent over multiplex channels; therefore, a neu- 

tral relay, 332 is connected ‘to the solid ring 334. 

of the multiplex face plate. The signals are thus - 

converted from combinations of current and no- 

current intervals to corresponding combinations 

of positive and negative current impulses. ; 

- Tt is obvious, of course, that various other modi- 

fications of the appératus and circuits shown and 

. described herein may be made without departing -- 

from the spirit or essential attributes of the in- 

vention, ahd therefore, we-do not desire to be 

limited to the specific details shown and described. — 

What is claimed is: ae 
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lug and jack and the energization thereof catises 1. In combination, ‘a telegraph transmitter, a 

the disc : if to be returned to its normal position. sending circuit, an auxiliary telegraph trans- gy 

It also breaks the locking circuit from battery at °mitter, teans for operating said auxiliary trans- _ 

306 through the relay 256 to ground at 287 which ‘mitter alternately. with said first transmitter, 

allows the relay 256 to be deenergized.and to re-- said auxiliary transmitter comprising a rotatable 

connect the numbering machine to the multiplex distributor, a plurality of rotatable code drums, . 

g5 segments. The tape transmitter and numbering & plurality of contact groups associated with said ¢, 

machine are thus restored to their. normal posi- . code. drums, means carried by said code drums 

tions ready for another cycle of operation. . to operate contacts of said contact groups in a 

“Tf two consecutive. messages in a perforated © predetermined arrangement whereby a plurality. 

_ tape running-through a tape transmitter are des- Of signal codes are set up:in said contact groups, 

70 tined to be transmitted over the same multiplex means for varying a part of said signal codes for 79 

"channel, itis not necessary to remove and replace. successive. operations of said: auxiliary transmit- 

the plug between messages. The special signals ter, and means for selectively.connecting said con- 

following the first. message will stop the tape tact groups to sald distributor. . 

transmitter, whereupon the operator operates the’ ~ 2. A telegraph transmitting apparatus having 

“gg key 296. “This breaks the locking. 
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code combinations are transmitted comprising .a 
rotatable distributor for distributing said signal 
code combinations, a plurality of rotatable mem- 
bers, contact groups associated with each of said 
rotatable members, contact actuating. means ar- 
ranged in a predetermined order and carried by 
said rotatable members to operate said associated 
contact groups, means for connecting said contact 
groups to said distributor in a predetermined 
order, and means for varying in a predetermined 
order.a part of the signals transmitted by said 
transmitter. - . 

3. A printing telegraph transmitting mecha- 
nism having an operating cycle in which a plu- 
rality of groups of signal code combinations are 
transmitted, said mechanism comprising a plu- - 
rality of rotatable code drums ‘normally tending 
to rotate, a plurality of groups of contacts asso- 
ciated with said code drums, means carried by 
said code drums to actuate said contacts, means 
to control the rotation of said le drums where- 
by a predetermined part of said signal code com- 
binations are varied in accordance with a prede- 
termined arrangement, for each cycle of opera- 
tion, a sending ‘circuit and means for sequentially 
connecting said contact groups to said sending 
circuit. - Lo . 

4. In a printing telegraph transmitter havingan 
operating cycle composed of a plurality of sub- 
cycles, in each of which a plurality of signal code 
combinations are transmitted, said transmitter 
comprising a rotatable distributor having a plu- 
rality of code drums,-a plurality of contact groups - 

, Means carried associated with said code 

sive sub-cycle operations of said transmitter, and 
means for restoring said transmitter to the start 
Position of the first mentioned operating cycle. . 

5. In combination, a sending circuit, a print- 
ing ‘telegraph transmitter normally connected 
thereto, an auxiliary transmitter having a defi- 
nite operating cycle in which a predetermined 
number of code signals are invariably trans- 
mitted in each cycle of operation thereof, means 
for stopping the operation of one transmitter 
whenever the other transmitter is connected to 
sald sending circuit, means controlled by pre-. 
determined signals in said first transmitter to 
disconnect said first transmitter from said send- 
ing circuit and to connect said auxiliary trans- 
mitter thereto,-and means for reconnecting said 
first transmitter to said sending circuit and dis- - 

. connecting said auxiliary transmitter therefrom 

' auxilary transmitter. 

70 
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at the completion of ‘the 

_8. In combination, a telegraph transmitter, a 
‘sending circuit, an auxiliary mechanism, means 
comprising said auxiliary mechanism for auto- 
matically interposing and transmitting before 
Message groups of signals from said transmitter 
& group of service signals of predetermined char- 
acter, means for automatically varying a: part of 
said service signals in a predetermined arrange- 
ment and means for simultaneously rendering 
either said transmitter or auxiliary 
nonoperative and the other operative. _ 

7. In combination, a telegraph distributor, an 
associated tape transmitter, an auxiliary trans- mitter normally connected to said distributor, a 
multiple conductor plug and ted 
conductor Jack, a perforated tape ass. 

operating cycle of said - 

mechanism. determined 

multiple 
With 

2,108,800, 
said tape transmitter, meats operative on the 
insertion of said plug in said. jack to initiate the 
operation of said auxiliary transmitter where- 
upon said auxiliary transmitter transmits to 
said distributor a predetermined number of sig- 
nals, means operative by said auxiliary trans- 
mitter after the tranamission of sald signals to 
disconnect’ the same from said distributor and 
connect said tape transmitter, means operative 
thereafter whereby said tape transmitter trans- 
mits to said distributor code combinations of sig- 
nals representative of perforations in said tape, 
means controlled by the transmission of signals | 
by said tape transmitter representative of a pre- ' 
‘determined arrangement of perforations in said 
tape whereby the operation of said tape trans- 
“mitter is stopped and means operative upon the 
removal of said plug from said jack to return the 

- transmitters to normal. 
8. In combination, a multiplex distributer, an 

associated tape transmitter, an auxiliary trans- 
mitter normally connected to said distributor, a 
multiple conductor plug and associated multiple 
conductor jack, a perforated tape associated with 
said tape transmitter, means operative on the in- | 
sertion of said plug in said jack to initiate the 
operation of said auxiliary transmitter where- 
upon said auxiliary transmitter transmits to said 
distributor a predetermined number. of service 
signals, means operative by said a trans- ; 
‘mitter after the tranamission of said service sig- 
nals to disconnect the same from said distributor 
and connect said tape transmitter, means oper- 
ative thereafter. whereby said tape transmitter 
transmits to said distributor code combinations { 
of signals representative of perforations in said 
tape, means controlled by the transmission of 
signals by said tape transmitter representative of 
predetermined perforations in said tape whereby 
the operation of said tape transmitter is stopped, 4 
means operative upon the removal of said plug 
from said jack to return the mechanisms to nor- 
mal, and means for varying the service signals 
‘transmitted by said auxiliary transmitter for suc- 
cessive cycles of operation thereof. ° 4 

9. In combination, a multiplex ‘distributor, a 
tape transmitter, a tape associated with said tape 
transmitter, an auxiliary transmitter, means to 
initiate the operation of said auxiliary tranemit- 
‘ter, means to disconnect said auxiliary trans- 
mitter from said distributor and simultaneously 
connect. said’ tape transmitter thereto and means 
controlled by the transmission of signals repre- 
sentative of a predetermined arrangement of 
perforations in said tape whereby said tape 
transmitter is stopped. 
‘10. In combination, a multiplex distributor, 

an sssociated tape transmitter, an auxiliary = 
transmitter for transmitting 
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ters are repeated, and means for varying the 

service signals transmitted from said auxiliary 

transmitter. 
11. In combination, a telegraph message trans- 

mitter, a sending circuit, an auxiliary transmit- 

ter, means for automatically controlling. the op- 

eration of said transmitters whereby said auxili- 

ary transmitter transmits to said sending circuit 

a plural number of service signals with each 

message group of signals transmitted from said 

message transmitter, means for varying said 

service signals for each operation of said auxili- 

ary transmitter and means for rendering each 

of said transmitters inoperative during theopera- 

tion of the other. 
12, In combination, a telegraph message é trans- 

mitter, a sending circuit, an auxiliary transmitter, 

means for controlling the operation of said trans- 

mitters whereby said auxiliary transmitter trans- 

mits to the sending circuit a predetermined num~. 

ber of service signals comprising representations 

of numerals, letters and printer functions ap- 

pended to each message group of signals trans- 

mitted from said message transmitter, and means: 

whereby the service signals representing numerals 

are automatically varied in consecutive numerical 

order for each conjoined operation of said trans- 

mitters during the operation of said auxiliary 

transmitter. 

13. In combination, a multiplex distributor, an 

associated tape transmitter, an auxiliary trans- 

mitter, a perforated tape, means to initiate the 

operation of said auxiliary transmitter, means to 

stop the operation of said auxiliary transmitter, 
means operative thereafter whereby said tape 

‘transmitter transmits to said distributor code 
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combinations of signals representative of perfora- 

tions in said tape, means whereby the operation 

of said tape transmitter is stopped, and means 

operative after the stopping of said tape trans- 
mitter whereupon the conjoined cycles of opera- 
tion of said transmitter may be repeated. 

14. In combination, a telegraph message trans- 

mitter, a sending circuit, an auxiliary transmitter, 
means whereby said auxiliary transmitter trans- 

mits to said sending circuit a predetermined num- 
ber of service signals comprising representations . - 

of numerais, letters and printer functions accom- 
panying the transmission of each message from 
said message transmitter, means whereby the 
service signals representing ‘numerals are auto- 

matically varied in consecutive numerical order 
for each conjoined operation of said transmitters 
and means for rendering either of said trans- 
mitters inoperative during the. operation of the 
other. 

15. A cyclically operable automatic telegraph 

transmitter for transmitting groups of codé com- 

binations of signals representative of numerals 

during each cycle of operation and means opera- 
tive by said transmitter for automatically vary- 

ing said numeral representations in consecutive 

numerical order for each cycle of operation of 

said transmitter . 

16. In combination, a telegraph distributor, a 

telegraph message tape transmitter normally con- 

nected to said distributor, a perforated tape 

adapted to control the transmission of code com- 
binations of signals from-said message, trans- 

mitter, an auxiliary transmitter having an oper- 

ating cycle in which a plurality of code combina- 

tions. of signals are transmitted, means. con- 

trolled by the transmission of signals representa- 

tive of a predetermined number of predetermined 

perforations in said tape whereby the operation 

of said tape transmitter is halted simultaneously 

with the.initiation of the operation of said aux- 

iliary transmitter, the disconnecting of said tape 

transmitter from said distributor and the con- 

necting of said auxiliary transmitter thereto, 

means whereby said auxiliary. transmitter then 

operates through one cycle of operation and 

means operative thereafter to return said trans- 

mitters to normal. ! 

17. In combination, a sending circuit, a tape 

transmitter, an auxiliary transmitter having an 

operating cycle in which a predetermined num- 

ber of code combinations of signals are trans- 

mitted, said signals comprising representations of 

- printer functions and numerals, means. to se- 

quentially connect said transmitters to said send- 

ing circuit and means for automatically varying 

during the operation thereof the numeral repre- 

sentative signals of said auxiliary transmitter in - 

consecutive numerical order for consecutive cycles 

of operation thereof. 
18. In combination, a multiplex distributor, a 

telegraph message transmitter normally. con- 
nected to said distributor, a perforated tape, an 

auxiliary transmitter having an operating cycle 

‘in which a plurality of code combinations of sig- 

nals are transmitted, means controlled by per- 

forations in said tape whereby the operation of. 
said message transmitter is halted simultaneously 
with the initiation of the operation of said aux- 
iliary transmitter, the disconnecting of said mes- 
sage transmitter from said distributor and the 
connecting of said. auxiliary transmitter thereto, 

means whereby said auxiliary transmitter then 

operates through. one cycle of operation and 
means for varying according. to a. predetermined 

“arrangement a part of the signals transmitted 

from said auxiliary transmitter. 
19. In combination, a sending circuit, a per- 

forated tape, the perforations in which represent 

a plurality of messages separated by a plurality 
of predetermined perforations, a tape transmitter 
for said tape normally connected to said sending 

circuit, an auxiliary transmitter having an oper- 

ating gycle in which a predetermined number of 

code combinations of signals. are transmitted, 

means controlled'by said predetermined perfora~ 
tions for disconnecting said tape transmitter 

from said sending circuit and connecting said aux- 

iliary transmitter thereto, means whereby said 

auxiliary transmitter then operates through one 

cycle of operation, means operative thereafter to 

disconnect said auxiliary transmitter from said 

sending circuit and reconnect said tape trans- 
mitter thereto and means for automatically vary- 

ing a part of the. signals from said auxiliary 
transmitter in conSecutive numerical order for 

consecutive cycles of operation. - 
20. In combination, a sending circuit, a per- 

forated tape, the perforations in which represent 

a plurality of messages separated by a plurality of 

. predetermined perforations, a tape transmitter . 

for said tape normally connected to said sending 
circuit, having an operating cycle the length of 
which is determined by the interval between said 
predetermined perforations in said tape, an aux- 

iliary transmitter having an operating cycle in 

which a predetermined number of code combina- 
tions are transmitted, said signals comprising in 
part. representations of numerals, means con- 

trolied by said predetermined ‘perforations where-. 

by said tape transmitter is disconnected from said 
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sending circuit and said auxiliary: transmitter — 

- connected thereto, means whereby said auxiliary 

transmitter operates through one cycle of opera- 75
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tion, means operative thereafter to disconnect’ 
said auxiliary transmitter from said sending cir- 
cuit and reconnect said tape transmitter where- 
upon said tape transmitter. operates through an- 
other cycle of operation and means for varying 
said part of the signals from said auxiliary trans- 
mitter. 

21. In combination, a tape transmitter, a dis- 
tributor, an auxiliary transmitter normally con- 
nected to said distributor having an operating 
cycle in which a plurality of signals are trans- 
mitted, manually controlled means to initiate 
the operation of said auxiliary transmitter, 
means controlled by said auxiliary transmitter 
at the end of a cycle of operation thereof to stop 
and disconnect the same from distributor and 
connect said tape transmitter to said distributor 
and initiate the operation thereof, means con- 
trolled by the first mentioned means to stop the 
operation of said tape transmitter, and means 
for automatically’ varying during the operating 
cycle thereof a predetermined part of the sig- 
nals of said auxiliary transmitter representing 
numerals in consecutive numerical order for suc- 
cessive cycles of operation. © 

22. In combination,.a sending circuit, a per- 
forated tape, a normally inopérative tape trans- 
mitter comprising means for distributing to said 
sending circuit code combinations of impulses 
representative of perforations in said tape, an‘ 
auxiliary transmitter normally connected to said 
sending circuit having an operating cycle in 
which a predetermined number of signals are 
transmitted to said sending circuit, a multiple . 
conductor plug and associated multiple conductor 
jack, means operative on the insertion of said 
Plug in said jack to initiate the operation of said 
auxiliary transmitter for.one cycle of operation, 
means operative by said auxiliary transmitter 
to stop and disconnect the same from said send- 
ing circuit after one cycle of operation and 
simultaneously connect said tape transmitter 
to said sending circuit and render the same oper- 
ative to transmit code combinations of signals 
representative of perforations in said tape and 
means operative on the removal of said plug from 
Said jack to restore the transmitters to normal. 

23. In combination, a sending ‘circuit, a per- 
forated tape, a normally inoperative tape trans- 
mitter, an auxiliary transmitter normally con- 
nected to said sending circuit having an operating 
cycle in which a. predetermined number of sig- 

_nals are transmitted, means to initiate the oper- 
ation: of said auxiliary transmitter for one cycle 
of operation, means operative by said auxiliary 
transmitter to stop and disconnect the same 
from said sending circuit after one cycle of oper- 
ation and simultaneously connect- said tape 
transmitter to said sending circuit and render 
the same operable, means operative thereafter to 
restore the transmitters to normal, means for 
rendering each of said transmitters inoperative 
during the operation of the other and means for 
automatically changing a predetermined portion 
_of the signals transmitted by said auxiliary trans- 
mitter whereby said signals represent numerals. 
varying in consecutive numerical order for con- . 
secutive. cycles. of operation thereof. 
~ 24. In combination, a sending circuit, a per- 
forated tape, a normally inoperative-tape trans- 
mitter, an auxiliary transmitter normally con-~ 
nected to said sending circuit having an operat-_ 
ing cycle in which a plurality of signals are 
trannmitted, means: to initiate the operation of 

auxiliary transmitter for one cycle of oper- 
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ation, means operative: thereafter to disconnect . 
the same from said sending circuit, and. simul- 
taneously connect said tape transmitter thereto 
and render the same operable and means for 
automatically. changing during the operating 5 { 
cycle thereof:a’ portion of the signals of said 
auxiliary transmitter. - 

25. In an apparatus for transmitting code 
combinations of electrical impulses comprising a 
plurality of transmitting contacts, actuating 
means for said contacts, ‘a plurality of groups of 
secondary contacts, means comprising a plural- 
ity of rotatable drums for actuating said second- 
ary contacts in a predetermined arrangement, 
means for sequentially connecting said second- 
ary contact groups to said transmitting con- 
tacts and means for rotating said drums. - 

26. In a telegraph transmitting apparatus 
having an operating cycle wherein a definite 
number of code combinations of electrical im- 
pulses are transmitted, a plurality of. transmit- 
ting contacts, a plurality of groups of. secondary 
contacts, a plurality of associated code drums, 
‘means carried by said drums to operate said con- 
tacts, means for connecting said-secondary con- 
tact groups to said transmitting contacts in a 
‘predetermined cyclic order, and means for posi- 

. tioning said drums whereby for a predetermined 
number of cycles of operation of said apparatus 
each group of electrical impulses transmitted 
therefrom are varied. if 

27. In a telegraph mechanism for transmitting 
code combinations of impulses comprising select- 
ing and synchronizing impulses, a distributor. 
mechanism comprising a plurality of current 
controlling’ contacts and actuating means there- 
for, means comprising a plurality of rotatable 
drums and associated contact groups for set- 
ting up in ‘said transmitting contacts a plurality 
of code combinations, said code combinations to 
represent in part numerals, means for position- 
ing said drums whereby said code combinations 
representing numerals vary in consecutive nu- 
merical order for consecutive cycles of operation 
‘of said mechanism, means for initiating the oper- 
ation of said mechanism and means controlled 

after each cycle of operation.. 
28. In a telegraph apparatus for. transmitting 

a predetermined number of code combinations 
of impulses representative of letter characters, 
printer functions and figure characters for: each: 
cycle of operation thereof, means whereby im- 
pulses representative of said letter characters and 
said printer functions are retransmitted for every 
operation of said apparatus and means whereby 
said impulses representative of said figure char- 

_acters are automatically varied in consecutive 
numerical order for consecutive cycles of opera- 
tions‘of said apparatus. 

29. In a telegraph apparatus for transmitting 
code combinations of impulses including repre- 
sentations of figures, means for automatically 

“| 
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- by said mechanism to stop the operation thereof . 

varying said figure representations in consecu- . 
tive numerical order for consecutive operations 
of said. apparatus and means for restoring the . 
apparatus to normal when desired whereby the 
subsequent figure representation transmitted 
represents 2 predetermined numeral. 

30. In combination, a distributor mechanism, 
a transmitter comprising. a series of. rotatable 
drums normally tending to rotate, a plurality of 
groups of contacts associated with said drums, 

. 
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méans carried by said drums to actuate said con-_ 
‘tacts in @ prearranged order and means for re- 18 
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leasing said drums in timed relation to the opera~- 

tion of said distributor mechanism. 

31. In a telegraph transmitter having an oper- 

ating cycle in which signals comprised of con- 

tinuous successions of groups of solely character . 

selecting conditions are transmitted, means for 

automatically varying a portion of said character 

selecting conditions according to a predetermined 

arrangement during the operation of said trans-— 

mitter, manually operated means to initiate the 

operation of said transmitter for one cycle of 

operation and means to stop the operation of 

said transmitter at the completion of every 

operating cycle. ‘ 

32. In a telegraph transmitter having an oper- - 

ating cycle in which a predetermined number of 

signals are transmitted, each of which comprises 

successive groups of solely character selecting 

conditions, means for varying a portion of said 

character selecting conditions according to a pre- 

determined arrarigement, concomitantly with 

every cycle of operation thereof, a perforated 

tape, automatically operated means including 

said perforated tape to initiate the operation 

of said transmitter and a second automatically 

operated means to stop the operation of said 

transmitter at the completion of every cycle of 

operation. . . ; 

33. Ina telegraph transmitting device, first, 

second and third rotatable members, - indi- 

vidual contact groups associated with each of 

said rotatable members, means carried by said. 

rotatable members to actuate said contacts, means 

comprising an electromagnet, a ratchet wheel. 

and associated pawl for rotating said first ro- 

tatable member, means to energize said electro- 

magnet to move said first rotatable member. step 

by step, means controlled by said first rotatable 

member to render said electromagnet inoperative 

after a predetermined number of operations, 

thereof and means comprising Geneva wheels 

and cams cooperating with said first rotatable 

member for stepping said second and‘ third 

rotatable members. : 

34, In a telegraph transmitter, a series of ro- 

tatable drums, a plurality of groups of associated 

contact members, means carried by said drums to 

actuate. said contact members and means for 

rotating each of said drums in a predetermined 

timed relation to the other drums whereby said 

contact members are actuated to transmit per~ 

mutation code signals. . 

. 35. Ina telegraph transmitter, means for trans- 

mitting groups of code combinations of impulses 

representative of messages, means for adding to. 

said groups additional .groups of impulses of 

. predetermined character and means for automat- 

ically varying said additional groups of impulses 

in accordance with a predetermined plan whereby 

said added signals accompanying different mes- 

sages are differént. _ 

36. A telegraph transmitter for transmitting 

permutation code signals comprising a plurality 

of rotatable members having a plurality of oper- 

| ating positions, contact members associated with 

said drums whereby said code signals are trans- | 

mitted, means carried by said drums whereby 
said contact members are selectively actuated 

for each operative position of said rotatable 

members and means for rotating said rotatable 

members whereby said. contact members are ac- 

tuated to vary the code signals transmitted there- 

from. : oe 
37, In a transmitting device for sending per- 

mutation code signals, a series of primary. con- 
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tacts, a primary rotatable member having an. 

operating cycle in which said primary contacts 

are sequentially actuated, a plurality of series 

of secondary contacts, a plurality of secondary 

rotatable members each having a plurality of 

operating positions in which said secondary con- 

tacts are selectively actuated, means for rotating 

said primary rotatable member from a normal 

position, means for stepping said secondary ro- 

tatable members in a, predetermined arrangement 

for every cycle of. operation of said primary ro- 

_tatable member and means for returning said 

primary rotatable member to normal after a pre- 

determined-number of cycles of operation. 

38. In.a telegraph transmitting device for 

transmitting message groups of signals, means 

comprising a plurality of rotatable drums and a 

plurality of series of associated contact members 

for automatically interposing signals of predeter~ 

mined character into each of said message groups 

of signals and means for rotating said drums to 

vary said interposed signals in a predetermined 

manner. . 

39. In a telegraph device having a main cycle 

of operation and a sub-cycle of operation, means 

whereby message signals are transmitted in said 

main cycle of operation, means whereby a pre- 

determined number of signals representative of 

designating characters are transmitted in each 

of said sub-cycle of operation, means whereby 

said sub-cycle of operation is automatically oper~ 

’ ative following the operation of said main cycle 

of operation and means for varying the signals 

- of said sub-cycle of operation in a predetermined . 

manner for each of the conjoined cycles of oper- 

ation of said telegraph device. 

40. A telegraph transmitter having an operat- 

ing cycle in which a plurality of code signals are 

transmitted, said transmitter comprising a ro- 

tatable distributor provided with contacts, a 

plurality of code drums, a plurality of code pins 

carried by said drums, said pins beirg arranged 

in accordance with the signal code to represent 

predetermined signals, a plurality of groups of 

contacts operable by said code pins, means for 

selectively and electrically connecting predeter- 

-mined of said groups of contacts to said dis- 

tributor contacts, means for rotating said code 

drums to set up signals successively in associated 

contact groups, whereby a part of said signals. 
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represent figures, and means for varying said | 

figure signals consecutively for consecutive cycles 

of operation of said transmitter. 

41. In combination, a printing telegraph trans- 

mitter, a sending circuit, an auxiliary transmitter, 

said auxiliary transmitter comprising a rotatable 

distributor, a plurality of rotatable code drums, 

a plurality of contact groups associated with said 

code drums, means carried by said code drums to 

operate said contacts in a predetermined order, 

and means for selectively connecting said groups 

of contacts to said distributor. - . 

42. In combination, a sending circuit, a print- 

ing telegraph transmitter normally connected to 

said sending circuit, an auxiliary printing tele-, °°. 

graph transmitter having. an operating cycle in 

‘which a plurality of code signals including figure 

code signals are automatically transmitted, said 

auxiliary transmitter comprising a rotatable dis- 

‘tributor, means for varying said figure code sig- 

nals consecutively for consecutive. cycles of oper- 

ation of said auxiliary transmitter and means for 

automatically disconnecting said telegraph trans- 

mitter from said sending circuit, and connecting 
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20 
said auxiliary transmitter thereto during the 
operation of said auxiliary transmitter. ; 

43. In a printing telegraph transmitter, circuit- 

controlling elements movable from an initial po- 

sition through a definite cycle, means including 

said elements for transmitting a plurality of sig- 

nal code combinations for each cycle of operation 

and means for varying a part of said signal code 

combinations in accordance with a predetermined 

arrangement, for each cycle of operation of said 

transmitter. ‘ 

44, In combination, a sending circuit, a trans- 

mitting mechanism comprising a rotatable dis- 
tributor and associated transmitting contacts, a 
plurality of groups of auxiliary contacts associ-- 
ated with said transmitting contacts, means for 
‘actuating said auxiliary contacts to set up signal 

code representations in same, means for trans- 
ferring said code representations in a predeter- 

mined sequence to said transmitting contacts, 

means for transmitting said signal code repre- 
sentations to said sending circuit and means for 

varying a part of said signal code representa- 
tions. 

45. In combination, a telegraph transmitter; 

a sending circuit, a control means, an auxiliary 

transmitter normally non-operative and con- 

nected to said sending circuit, said auxiliary 
transmitter having an operating cycle in which. 
a plurality of signal code combinations are trans- 
mitted, means for connecting said first trans-_ 
mitter to said control means, means operable by 
said control means-for rendering said auxiliary 
transiiitter operative and said first transmitter 
non-operative upon the connection of’ said first 
transmitter to said control means, means for 
rendering said auxiliary transmitter non-oper- - 
-ative, disconnecting the same from said sending 
circuit and rendering the same operative at the 
completion of said cycle of said auxiliary trans- 
mitter, and means for restoring said auxiliary 
transmitter to ifs normal condition when said 
first transmitter is disconnected from said con- 
trol means. - 

46. In combination, a multiplex distributor and 
associated tape transmitter, an auxilidry trans- 
mitter normally connected to said distributor, a. 
multiple conductor plug and associated multiple 
conductor jack, a perforated tape, means. to 
initiate the operation of said auxiliary transmit~ 
ter, means to disconnect the same from said dis- 
tributor: and connect said tape transmitter, 
means operative thereafter whereby said tape 
transmitter transmits to said distributor, means 
controlled by the transmission of signals repre- 
sentative of predetermined perforations in said 
tape whereby the operation of said tape trans- 
mitter is stopped, means operable on the removal 
of said plug from said jack to return the trans- 
mitters to normal and means for varying the 
signals transmitted from said auxiliary transmit- 
-ter for successive cycles of operation thereof. . 
en In combination, a multiplex distributor, an 
associated tape transmitter, an auxiliary trans- 
mii normally connected to said distributor, a 
multiple conductor,plug and associated multiple 
conductor jack, a perforated tape associated with 
said tape transmitter, means operative on the 
insertion of sald plug in said jack to initiate the 

‘operation of said auxiliary transmitter where- 

upon said auxiliary transmitter transmits to said 

distributor a predetermined number of service 

signals, means operative by said auxiliary trans- 

nals to disconnect the same from said distribu- 
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tor and connect said tape transmitter, means 
operative thereafter whereby said tape -trans- 
mitter transmits to said distributor code com- 
binations of signals representative of perfora- 
tions in said tape, means controlled by the trans- 

mission of signals by said tape transmitter rep- 

resentative of predetermined perforations in said 

tape whereby the operation of said tape trans- 

mitter is stopped, means operative upon the re- 

moval of said plug from said jack to return the 
mechanisms to normal, manually controlled 

‘means operable after the stopping of said tape 

transmitter and before the removal of said plug 
from said jack to disconnect said tape trans- 
mitter from said distributor and connect said 
auxiliary transmitter thereto whereupon the con- 

joined cycles of operation of said auxiliary trans- 
mitter and said tape transmitter are repeated 
and means for varying the service signals trans- 

mitted from said auxiliary transmitter for suc- 
cessive cycles of operation thereof. 

48..In combination, a telegraph distributor, a 
telegraph message tape transmitter normally 
connected to said distributor, a perforated tape 
adapted to control the transmission of code 
combinations of signals from said message trans- 
mitter, an auxiliary transmitter having an op- 
erating cycle in which a plurality of code combi- 
nations of signals are transmitted, means con- 
trolled by the transmission of signals repre- 
sentative of a predetermined number of prede- 

termined perforations in said tape whereby the 
operation of said tape transmitter is halted si- 
multaneously with the initiation of the operation 

‘of said auxiliary transmitter, the disconnecting 
of said tape transmitter from said distributor 
and the connecting of said auxiliary.transmittér 
thereto, means whereby said auxiliary transmit- 
ter then operates through one eycle of operation 

‘and means operative thereafter to return said 

mechanisms to normal, and means for varying 
the signals transmitted from said auxiliary trans- 
mitter. .. 

49. In combination, a distributor, a telegraph 
‘tape transmitter normally connected to said dis- 
tributor, an associated perforated tape, an auxil- 
jary transmitter, means controlled by the trans- 
mission of signals. representative of predeter- 
mined perforations in said tape whereby the op- 
eration of said tape transmitter is halted simul- 
taneously with the initiation of the operation of 
said auxiliary transmitter, the disconnecting of 
said tape transmitter from said distributor and 
the connecting of said 
thereto, means operative thereafter whereby said 
auxiliary transmitter transmits to said distribu- 
tor a predeterminéd number of signals, means to 

then disconnect said auxiliary transmitter from 
said distributor and reconnect said tape trans- 
mitter thereto and means for rendering éither 
of said transmitters inoperative during the oper- 
ation of the other. 

50. In combination, a sending circuit, a per- 

auxiliary transmitter 
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forated tape;the perforations in which represent ; 
a plurality of messages separated by a plurality 
of predetermined perforations, a tape transmitter 
for-said tape normally connected to said sending 
circuit having.an operating cycle the length of 
which is determined by the interval between said ~ 
predetermined perforations in said tape, an aux- 

iliary transmitter having an operating cycle in 
which a predetermined number of code combina- 
tions-are transmitted, said signals comprising in 
part representations of nunierals, and means 
controlled by said predetermined perforations in 
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‘said tape whereby said transmitters are sequen-- 
tially and intermittently connected to said send- 

ing circuit, for intervals equal to their respective 

operating cycles, means for rendering either of 

said transmitters inoperative while the other is 

operative and means for automatically varying 

the part of the signals from said auxiliary trans- 

mitter comprising numerals in consecutive nu- 

merical order for consecutive cycles of operation 

thereof. 
51. In combination, a tape transmitter, a dis- 

tributor, an auxiliary transmitter normally con- 

nected to said distributor having an operating 
cycle in which a plurality of signals are trans-— 

mitted, manually controlled means to initiate 
the operation of said auxiliary transmitter, means 

controlled by said auxiliary transmitter at the 

end of a cycle of operation thereof to stop and 

disconnect the same from said distributor and 

connect said tape transmitter to said distributor 

and initiate the operation thereof and means 
controlled by the first mentioned means to stop 
the operation of said tape transmitter. . 

52. In combination, a sending circuit, a perfo- 

rated tape, a normally inoperative tape trans- 
_mitter comprising means for distributing to said 

sending circuit code combinations of impulses 

representative of perforations in said tape, an 

auxiliary transmitter normally connected to said 

sending circuit having an operating cycle in 

which a predetermined number of signals are 
transmitted te said sending circuit, a: multiple 

conductor plug and associated multiple conduc- 

tor jack, means operative on the insertion of said 

plug in said jack to initiate the operation of said 

- auxiliary transmitter for one cycle of operation, 

means operative by said ‘auxiliary transmitter to 

stop and disconnect the same from said sending 

circuit after one cycle of operation and simul- 

taneously connect said tape transmitter to said 
sending circuit and render the same operative to 
transmit code combinations of signals represen- 

tative of perforations in said tape, means opera- 
tive on the removal of said plug from said jack. 

to restore the transmitters to normal, means for 
rendering either of said transmitters inoperative 

‘during, the operation of the other and means for ~ 
automatically changing a predetermined portion 
of the signals of said auxiliary transmitter where- 
by said signals representing numerals vary in- 

consecutive numerical order for consecutive 
cycles of operation thereof. 

53. In a telegraph transmitting mechanism, a 
normally rotating: shaft, a cam sleeve on said 
shaft and adapted to be driven therefrom, a 

; plurality of current controlling contacts and an 
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associated group of contact levers adapted to 

be sequentially operated by said cam sleeve to 
actuate said contacts, a first code drum adapted 
to be intermittently rotated a part of a revolu- 
tion for every revolution of said cam sleeve, a 
second code drum adapted to be intermittently 

- rotated a part of a revolution for every revolution 
of said first code drum, a third code drum adapt- 
ed to be intermittently rotated a part of a revo- 

Jution for every revolution of said second code 

drum, contact groups associated with each of 

said code drums, means to connect said contact 
groups to said transmitting contacts in a pre- 

determined order, manually operated means to - 

initiate the operation of said cam sleeve and 

means operated by said first drum to automati- 

cally stop the rotation of said cam sleeve after 

a predetermined number of revolutions. 

54. In a telegraph mechanism having. an op- | 

21 

erating cycle in which a plurality of groups of 

code combinations of electrical impulses of the 

start-stop variety are transmitted for each cycle 

_of operation, a distributor mechanism compris- 
ing a plurality of transmitting contacts and 

means for actuating said transmitting contacts 
in cyclic order, other contacts coacting with said 

transmitting contacts to set up code combina- 

tions in said transmitting contacts, means to 

transmit synchronizing impulses accompanying 

each group of code impulses and means for ac- 

tuating said other contacts in a predetermined 

arrangement during the transmission of said 

synchronizing impulses. 
55. In an impulse transmitting apparatus hav- 

ing an operating cycle in which a plurality of 

code combinations of impulses are transmitted, 
a distributor mechanism comprising a set of 

transmitting contacts, a plurality of groups of 
secondary contacts, means embodying a group of 
rotatable members whereby one group of said 
secondary contacts are actuated a plurality of. 

times for each cycle of operation whereby an- 
other group of said secondary contacts are actu- 
ated once for each cycle of operation and where- 
by still another group of said secondary contacts - 

are actuated once for a plurality of cycles of op- 

eration of said- apparatus and automatic means 

for stopping said apparatus, after each cycle of 

operation. 
56. In a telegraph apparatus for transmitting 

a predetermined number of code combinations of 
impulses representative of printer functions and 

figure characters, means whereby impulses rep- 

_ resentative of said printer functions are retrans~- 

mitted for every operation of said apparatus and 
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means whereby said impulses representative of | 
said figures characters are automatically varied 
in consecutive numerical order for consecutive 

operations of said apparatus. 
57. In a telegraph transmitter, a rotating 

shaft, a first rotatable member and a plurality 

_of secondary rotatable members adapted to .be 

40 

frictionally rotated from said shaft, a plurality — 

of groups of. contacts associated with said ro- 
tatable members, means controlled by the rota- 

tion. of said rotatable members to actuate. said 

contacts in a predetermined order, manually con- 
trolled means for releasing said first rotatable 
member and means controlled by said first ro- 
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tatable member. for releasing said secondary ro- | 

tatable members in a predetermined sequence 
and in a predetermined time relationship. 

58. In combination, a distributor, a distributor . . 
mechanism, a control. mean:, a transmitting 
mechanism comprising .a. series of rotatable 
drums, groups of ‘contacts associated with said 
drums, means for setting up in said contact 
groups signals of predetermined character and 
means coacting with said control means: whereby 
said contact groups are connected to said dis- 
tributor in a predetermined sequence and in 

timed relation to the operation: -of said distributor 
mechanism. 

59. In combination, a telegraph distributor, an 

auxiliary distributor comprising an operating 

cam with a plurality of groups of associated con- 
a plurality of secondary cams with asso-. tacts, 

ciated contact groups, means to initiate the op- 
eration of said. operating cam, means controlled 
by said operating cam whereby said associated 
contact groups and said groups associated with 
said secondary cams are connected to said dis- 
tributor in a predetermined order, means to stop 
the operation of said operating cam ‘after one 
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cycle of operation and means embodying’ said 
secondary cams whereby said associated con- 

’ tacts are actuated in a prearranged manner. 

60. In a telegraph transmitter having an op- 
§ erating cycle in which a definite number of sig- 

nals comprising continuous succession of groups 

of solely character selecting conditions are trans- 

mitted, means for varying a portion of said char- 

. eter selecting conditions according to a pre- 

10 determined arrangement concomitantly with 

every _eyele of operation thereof, automatic 

means embodying a perforated tape to initiate 
the operation of said transmitter for one cycle 
of operation and automatic means to stop the 

15 operation of said transmitter at the completion 
of every operating cycle.. 

61. In combination, 2a sending circuit, a tele- 
graph transmitter having a plurality of rotatable 
drums, a plurality of groups of contacts asso- 

20 ciated with said-drums, a series of pins predeter- 
minedly arranged in axial rows on said drums 
to actuate said contacts, means to intermittently 
position according to a predetermined arrange- 

_ ment said drums to bring successive rows of 
25 pins into operative relation with said associated 

contacts and means controlled by the positions 
of said drums to connect said contact groups -to 
-said sending circuit in a predetermined manner. 

_. 62. In a telegraph transmitter for transmitting 
20: message groups of code combinations .of im- 

pulses, means for automatically appending code 
combinations of impulses to said message groups 
and means automatically operated whereby a - 

. portion of said appended imp@lses representing 
38. numerals are varied in consecutive numerical 

-order. 
63. In ‘@ telegraph system, a sending ‘circuit 

terminating in a jack, a message transmitter 
- for transmitting message groups of signals, a 

4 normally inoperative auxiliary transmitter asso- 
ciated with said sending, circuit and having an. 

_ operating cycle in which a definite number of 
signal groups are transmitted to said sending 
circuit, means including & plug for operatively 

‘4B associating said message. transmitter with said 
’ sending circuit to transmit a message group of 
signals and means operative concomitantly with 
said last mentioned means for rendering said 
auxiliary transmitter: operative whereby each 

60 message group of signals transmitted to said 
sending circuit by said message transmitter is 
automatically accompanied by a group of a 
definite number of signals transmitted by said 

. auxilary transmitter, 2 
85. _ 64. In a telegraph system, a sending circuit 

terminating at a jack, a message transmitter 
. for transmitting message groups of signals, a 
normally inoperative. auxiliary transmitter asso-. - 
clated with said sending circuit and having an 

@0 operating cycle in- which a definite number of 
‘signal. groups are transmitted to said, sending 

‘ circuit, menns including a plug for operatively 
associating said message transmitter with said - 
sending circuit to transmit.a message group of 

65; signals, means operative concomitantly with said 
\.. last- mentioned means for rendering said auxili- 

' ary transmitter operative hereby each message 
‘group of signals transmitted to said sending cir- 

ns 

2,198,809 

cuit-by said message transmitter is automatically 

accompanied by a group of a definite number of 

signals transmitted by sald auxiliary transmitter 

and means operative concomitantly with the op- 

eration of said auxiliary transmitter to automa- & 
tically vary the signals transmitted thereby in 
accordance with a predetermined plan. : ‘ 

65. In a telegraph system, a sending circult,; a 

plurality of message transmitters for transmit- 

ting message groups of ‘signals, a normally inop- 10 
erative auxiliary transmitter associated with said 
sending circuit and having an operating cycie 
in which a definite number of signal groups are. 
transmitted to said sending circuit, means for 

operatively associating said message transmitters 18 
one at a time with said sending circuit to trans- 
mit successive messages and means associated 
with said last mentioned means for cycling said 

auxiliary transmitter whereby predetermined 
messages transmitted to said sending circuit by 90; 
said message transmitter are automatically ac- 

companied by a group-of a definite’number of 
Signals transmitted by said auxiliary transmitter. 

66. In a telegraph system, a sending circuit, 

a plurality of message transmitters for transmit- %5 

ting .message groups of signals, an auxiliary 
transmitter associated with said sending circuit 
and having an operating cycle in which a defi- 
nite number of signal groups are transmitted to 

said sending circuit, means for operatively asso- 30 
ciating said ‘message transmitters one at a time 
with said sending circuit to transmit successive 
message groups, means associated with said last 
mentioned means for cycling said auxiliary 
transmitter whereby predetermined message 85° 
‘groups of signals transmitted to said sending cir- 
cuit by said message transmitter are automati- 
cally accompanied by a group of a definite num- 
ber of signals transmitted by said auxiliary 
transmitter and means operative concomitantly 40: 

with the operation of said auxiliary transmitter. 
to automatically vary the signals transmitted 
thereby in accordance with a predetermined plan. 

' 67. In a. telegraph system, a sending circuit, 
& message transmitter, an auxiliary transmitter 45: 
having an operating cycle in which a predeter- 
mined number of code combinations of signals 
are transmitted, means for connecting the mes- 
sage transmitter to said sending circut and 
means controlled by such connectfon to render 50- 
said auxiliary transmitter operative to transmit 
over the sending circuit whereby service sigrials 
from said auxiliary transmitter accompany each 
message from the message transmitter. 

68. In a telegraphy system, a sending circuit 85. 
terminating in a jack, a message transmitter con- 
nected to a plug adapted to be inserted in said 
jack, an auxiliary transmitter having an oper- 
ating cycle in which a predetermined number of ‘ 
code combinations of signals are transmitted, 60 
said auxiliary transmitter being operatively as- 
sociated with said sending circuit and means re- 
sponsive to the insertion of said plug in the 
jack for rendering said auxiliary transmitter 
operative to transmit to said sending circuit. 65 
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