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UNITED STATES PATENT OFFICE 
2,357,297 

PRINTING TELEGRAPH SYSTEM 
James E. Wack, Chicago, and Walter J. Zenner, 

Des Plaines, Ill., assignors to Teletype Corpo 
ration, Chicago, Ill., a corporation of Delaware 
Application July 13, 1940, Serial No. 345,260 

(C. 18-2) 12 Claims. 
This invention pertains to telegraph systems 

and particularly to such systems designed for 
the propagation in broadcasting manner from 
a central station to a plurality of substations 
of messages varying principally in content rather 
than in form. . 
An object of the invention is to provide a 

transmitter which includes settable apparatus 
for predetermining a message form, supple 
mented by settable apparatus for inserting into 
a formal message certain character signals as 
will convey specific information. 

In combination, with the indicated principal 
transmitter for formal messages, a subordinate 
transmitter for messages of unlimited content 
and free of restrictions of form is provided. 
A further object of the present invention ac 

cordingly is to provide locking devices and inter 
fering devices such that a principal transmitter 
may seize the transmission system in preference 
to a subordinate transmitter and may tontinue 
uninterruptedly the transmission of a formal 
message when begun. 
Another object of invention is the provision 

of a system offering great facility for switch 
ing portions of a central office apparatus from a 
general transmission system and for including 
said apparatus in a local circuit for test and ad justment purposes, 
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Other features of invention are to provide, 80 
mechanism for establishing code signals for in 
dicating time, and to provide mechanism for 
producing a variable charging rate for a storage 
battery in accordance with the load placed upon 
the battery, 
The noted objects are attained by a system 

of apparatus and circuits embodying a manual 
keyboard for setting up an omnigraphic formal 
message, a start-stop code-signal transmitter, 
stepping. Switches for establishing time signal 
conditions and further stepping switches for Con 
necting the keyboard to the code-signal trans 
mitter for selecting keyboard members, fixed 
signal members and time signal members, and 
for selecting predeterminedly thereamong. A 
start-stop telegraph set of any desired type may 
be used as a subordinate transmitter and home 
recorder at the central office. At a substation, a 
start-stop recorder without transmitter, and with 
motor, battery and battery charger are pro 
vided. 
A more Complete understanding of the inven 

tion may be obtained from the following descrip 
tion, taken in conjunction with the accompany 
ing drawings, in which 
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Fig. 1 illustrates a transmitter for formal mes Sages 
g 2 shows details of key Construction; 
Fig. 3 shows a general circuit diagram of the 

central office system which should be placed di 
rectly below Fig. 1 with the correspondingly num 
bered conductors matched to show the complete system; 

Fig. 4 shows a circuit diagram of a substation; 
and 

Fig. 5 shows a sample section of the tape 
printed, through the operation of the system. 

In brief preview, the principal parts of the 
invention are as illustrated and identified by refer 
erence numerals in Figs. 1, 2, and 3. 

Fig. 1 illustrates a set of apparatus constitut 
ing a transmitter for formal messages, and with 
in rectangle 31, Fig. 3, are symbolized a record 
ing tape-printing receiver 32 and a code signal 
transmitter 33 which may be respectively, ac 
cording to U. S. Patent 1745,633 to S. Morton 
et al. and U. S. Patent 1595,472 to Krum, which 
together with a motor 34 and a lamp 35 form a 
complete recording and transmitting telegraph 
set. A duplicate set of apparatus for formal 
messages is provided, connected to Conductors 
36 while rectangle 3 encloses a duplicate of ap 
paratus shown in rectangle 3. Local repeat 
ing relays 40 and 4 are provided for repeat 
ing transmitted telegraph signals into local cir 
cuits and a plurality of duplicate line relays 42 
are provided for repeating transmitted telegraph 
signals into line circuits. 
A first transmission system of apparatus in the 

central office includes the transmitter of Fig. 1 
for transmitting formal messages, the telegraph 
set of rectangle 3, Fig. 3, for home record 
ing and for transmission of messages of un 
limited content, a multi-pole switch 43 and the 
local repeating relay 40, all in association with 
control relays .44, 4S, 46, a reversing relay 47 
and transmitting line relays 42. A second or 
duplicate transmission system of apparatus in 
the central office includes a duplicate of trans 
mitter, Fig. 1, the telegraph set of rectangle 37, 
a multi-pole switch 48, and a reversing relay 
49, all in association with repeating local relay 4 and repeating line relays 42. 
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Local testing systems in the central office 
comprise the local repeating relay 40, reversing 
relay 47 and switch 43 for test of apparatus of 
Fig. 1 and rectangle 3 and alternatively the 
local repeating relay 4, reversing relay 49 and 
Switch for test of the duplicated appara 



2 
tus of Fig. 1 Connected to conductors 36, and of 
rectangle 37. 

Four transmission lines are indicated in Fig. 3, 
each line having five substations 5 f, of which 
one Substation is illustrated in Fig. 4 by detailed 
circuits which are connected to apparatus of 
Fig. 3 through line conductors 52 and 53. 
In greater detail, a pilot switch 60, Fig. 1, of 

stepping design has bank contacts which are con 
nected through conductors in cable 6 and con 
tacts of manual keys 62 to a signaling circuit 

0 

conductor 63, or through conductors 64 and con 
tacts of other manual keys 65 to the conductor 
63, or through conductors in cable 66, bank con 
tacts and brushes of time-signal switches 67, con 
ductor 68 and cam controlled contacts 69 to the 
conductor 63, while still further bank contacts of 
pilot switch 60 are connected directly and per 
manently to conductor 68 and through contacts 
69 to the conductor 63. A start-stop distributor 
72 which may be according to Patent 1595,472 
noted above, has its stop-signal contact connected 
to conductor 63 and has its code-signal contacts 
between brushes of pilot switch 60 and a signal 
circuit conductor 73. The distributor T2 is driven 
by a start-stop main shaft 4, there being a power 
clutch 75 to be operated to start by mechanical 
action of armature of magnet 16 and arranged 
to be retained in, operated condition thereafter 
by a latch TT controlled by a cam 8 on camshaft 
80 to make three pilot switch revolutions follow 
ing each start in response to momentary opera 
tion of the starting magnet 76. Further cams on 
camshaft 80 control other contacts of which the 
functions will be described in connection with 
description of circuits in which they severally are 
included. Main shaft 74 carries a cam 79 which 
once in each rotation engages a pawl 8 and 
Operates the pawl to drive a ratchet 82 through 
3 degrees of angle, thus driving the shaft 89. 

Pilot switch 60 comprises a rotary stepping 
shaft 83 carrying six double-end brushes 84 and 
a ratchet 85 driven by a pawl 88 on armature 87 
of magnet 88. Three similar switches 8 , 92, 93, 
Constitute a generator of time indicating code 
signals. In all such switches, bank levels are 
numbered to 6, each bank having twenty-five 
contacts and a feed brush 94 for each double 
end brush is connected through a first terminal, 
as exemplified in switch S. 

Five conductors 95 connect code contacts of 
transmitter 2 to the first contacts of levels to 
5 in pilot switch 66. In keybank 62, operation 
of any manual key will close the contacts illus 
trated adjacent thereto. Operation of any one 
of the manual keys 65 will connect the signaling 
circuit conductor 63 through selected conductors 
64 to the fifth, sixth, seventh, eighth, ninth, tenth 
and eleventh contacts in levels to 5 selectively 
of pilot switch 60 for the purpose of setting up 
Variant combinations of an electrical potential 
On the noted bank contacts. In like manner, 
operation of any thousands keys 96 will connect 
the signaling circuit conductor 63 through se 
lected conductors 6 to the fourteenth contacts in 
levels to 5 selectively, operation of any huri 
dreds key 9 will connect conductor 63 to the 
fifteenth contacts in levels to 5 selectively, 
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2,357,297 
bank contacts in pilot switch. 60 as indicated in 
Fig. 1 while other indicated contacts in the first, 
Second, twenty-Second and twenty-fifth switch 
positions are permanently connected to conductor 
68 which is electrically connected to conductor 
63 when cam controlled contact 69 is in closed 
condition. 

In detail, operation of prefix key of connects 
conductor 63 through conductor 08 to the tenth 
contacts in levels , 2 to form a code signal for A, 
and connects conductor 63 through conductor 
09 to the eighth contacts in levels , 4, 5 to form 

a code signal for B, and also connects conductor 
63 through conductor 99 to the fourth contact in 
level 3 to change to "letters shift' code signal 
(1, 2, 3, 4, 5) the code signal that is permanently 
connected to the fourth contacts in the other four 
levels for "figures shift' (1, 2, 4, 5). 
Operation of prefix key 02 connects conductor 

63 through conductor fo to the sixth contacts in 
levels 3, 4, to form a code signal for N and key 
02 also connects conductor 63 to conductor 09 

to form code signals for B and "letters shift' as 
described. 
Operation of prefix key 3 connects conductor 

63 through conductors , 2, 5 to the fifth, 
seventh and ninth contacts in levels , 2, 5 to 
form a codesignal for 2. 

Operation of prefix key 94 connects conduc 
tor 63 through conductors to the fifth, seventh 
and ninth contacts in level to form a code signal 
for 3. Key 05 operates as described for key 4 
but adds a connection from conductor 63 through 
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conductor 7 to the eleventh contact of level 
A to form a code signal for 3. 
Operation of prefix, key 6 connects conduc 

tor 63 through conductors 2, is to the fifth, 
seventh and ninth contacts in levels 2, 4 to form 
a codesignal for 4. Key operates as described 
for key (6 but adds a connection from conductor 
63 through conductor 8 to the eleventh contact 
in levels 2, 3 to form a codesignal for 4. 
Thousands keys 96 each connect conductor 53 

to the fourteenth contacts of levels to 5 selec 
tively to form that code signal indicated on the 
symbol of the key. Similarly, hundreds keys 9. 
connect conductor 63 to the fifteenth contacts 
selectively, tens keys 98 connect conductor 63 to 
the sixteenth contacts selectively, and units keys 
99 connect conductor 63 to the seventeenth con 
tacts selectively. 
By permanent connections with conductor 63 

there are set up in pilot switch 60 a code signal 
for double dash on the third and eighteenth con 
tacts in levels , 3, 4, a code signal for figures 
shift on the fourth and twelfth contacts in levels 
, 2, 4, 5, a code signal for hyphen on thirteenth 

contacts of levels , 2, and a code signal for space 
on the twentieth contact in level 3. When can 
controlled contact 69 is in closed condition there 
are set up further in pilot switch 60 through con 
ductor 68 a marking condition on the first con 
tact in level 3 to establish a space code signal on 
the first contacts in level 3, a code signal for fliga 
ure shift on the second contacts in levels , 2, 
4, 5, a code signal for colon. On the twenty-sec 
ond contacts in levels 2, 3, 4, and a code signal 

operation of any tens key 98 will connect conduc 
tor 63 to the sixteenth contacts in levels to 5 
selectively, and operation of any units key 99 will 
connect conductor 63 to the seventeenth contacts 
in levels to 5 selectively. Permanently con 
nected to conductor 63 are certain of the third, 

0. 

for a time designating symbol AM on the twenty 
fifth contacts in levels 3, 4. 
The twenty-first, twenty-third and twenty 

fourth contacts in levels to 5 of pilot switch 
60 are connected to contacts of time code switches 
9, 92, 93, respectively, the brushes of those 
Switches being connected to conductor 68. Con 

fourth, tenth, twelfth, thirteenth and eighteenth 75 nections thus are completed when cam controlled 
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contact 69 is in closed condition by which there 
are set on the twenty-first contacts code signals 
representing the digital value of the instant hour 
under control of switch 9, on the twenty-third 
contacts code signals representing digital value 
Of the tens of minutes under control of switch 
92 and on the twenty-fourth contacts code sig 
inals representing digital value of units of min 
utes under control of Switch 93. On pilot Switch 
twenty-fifth contacts the code signal is AM on 
levels 3, 4 when the conductor 20 which extends 
to the twenty-fifth contact of level 5 is held dis 
connected from conductor 68 by level 6 of switch 
9 and the code signal is PM on levels 3, 4, 5 when 
conductor 20 is connected to conductor 68 by 
level 6 of switch 93 and when cam controlled con 
tact 69 is in closed condition. 

Starting circuit for clutch trip magnet 76 ex 
tends from ground 2 through lower contacts 
of manual locking preparatory switch 22, con 
tacts of manual nonlocking starting switch 23 
and clutch trip magnet 76 to battery. 
Stepping circuits for controlling movement of 

brushes of the pilot Switch 60 are (a) from ground 
through stepping magnet 88, brush 84, contact 
in level 6, cam controlled contacts 24, parallel 
closed contacts 28 and contacts 25 of magnet 
88, and local contacts 26 in transmitter 72 to 
battery, (b) from ground through magnet 88, 
brush. 84, and contact from 2 to 20 inclusive in 
level 6, and contact 26 to battery, (c) from 
ground through magnet 88, brush 84, any Con 
tact from 2 to 25 inclusive in level 6, conductor 
27, closed cam-controlled contacts 28 and con 

tacts 26 to battery, and (c.2) from ground 
through magnet 88, brush 84, any contact from 
2 to 25 inclusive in level 6, conductor 27, con 
tacts 25 (contacts 24 being now open) conductor 
29 and contacts 26 to battery. 
Clock circuits for controlling movement of 

brushes of time-code switches 9?, 92, 93 are (for 
minutes) through battery, Fig. 3, clock contact 
3, conductor 30 and winding of stepping mag 
net 32 of minutes switch 93 to ground; (for tens 
of minutes), through battery, clock contact 3, 
conductor 30, brush and tenth or twentieth Con 
tact in level 6 of switch 93, and stepping magnet 
33 of switch 92 to ground; and (for hours) 
through battery, clock contact 3, conductor 30, 
brush and tenth or twentieth contact in level 6 
of switch 93, brush and sixth, twelfth, eighteenth 
or twenty-four contact in level 6 of Switch 92 and 
stepping magnet 34 of switch 9 to ground. Alu 
tomatic driving circuits for switches 9, 92 and 
93 are through battery, brush and twenty-fifth 
contact in level 5 of switch 9 f, contacts 36 and 
magnet 34 of switch 9 to ground; through bat 
tery, brush and twenty-fifth contact of level 5 
of switch '92, contacts 37 and magnet 33 to 
ground; and through battery, brush and any con 
tact from the twenty-first to the twenty-fifth in 
clusive, in level 5 of switch 93, contacts 38, 39 
and magnet (32 to ground. A further time-switch 
control circuit extends through battery, cam-con 
trolled contact f40, contacts 4, 139 when Oper 
ated by magnet 32, and winding of magnet 32 
to ground. - 

Keys 62 and 65 are locking manual keys and 
may be as shown in Fig. 2 where key member 
142 operates contacts 43 and is locked in oper 
ated position by engagement of locking lug 45 
with locking bail 44 common to all keys 62 and 
65. Just before shaft 80 completes its cycle a 
cam 46 engages a follower 47 for Operating 
bail 44 momentarily to unlock all keys. 
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For operation of the described apparatus, an 
Operator closes the locking manual preparatory 
key 22, Fig. 1, which completes a local control 
circuit through ground 2, Fig. upper con 
tacts of key 22, conductor 50 (Figs. 1 and 3), 
switch 43, conductor 5, reversing relay 47 and 
battery, thus energizing and operating the relay 
4. Prior to operation of relay 47, current had 
been flowing in a home recorder circuit from bat 
tery 52 through armature 53, resistor f 54, con 
ductor 55, switch 48, conductor 56, conductor 
5, contacts of relay 58, conductor 59, home 

recorder magnet 60, motor control relay 6, 
switch 48, conductor 62, switch 43, conductor 
63, conductor 64, contacts of relay 45, conduc 

tor. 65, home recorder magnet 32, motor con 
trol relay 44, switch 43, conductor 66, resistor 
67 and armature 68 to ground 69. During 

the ensuing period in which relay 47 retains its 
operated condition, the described current in the 
home recorder circuit is reversed in direction, 
flowing from battery 52 through armature 68, 
thence through the loop circuit traced above and 
through armature 53 to ground T O. Reversal 
of current through polar relays 44 and 6 op 
erates those relays to close their contacts. Re 
lay 44 closes a circuit through ground 2, Fig. 1, 
lower contacts of switch 22, conductor IT, Fig. 3, 
contacts of relay 44, windings of relays 45, 48 
and grounded battery. While motor control relay 
f6 is operated to close its contacts, the circuit 
of those contacts is not closed because of open 
condition of the preparatory switch correspond 
ing to switch 22 in the duplicate transmitter. 
Operated condition of relay 45 removes a shunt 
path including conductor 64 and contacts of re 
lay 45 from contacts of repeating relay 40 and 
the described loop circuit from battery 52 to 
ground 70 now includes conductors 72, T3, re 
Sistor 74 and contacts of relay 40 which accord 
ingly control operation of the recorder magnet 
32. Operated condition of relay 46 connects 
ground to conductor 75 which closes four cir 

50 

55 

60 

(5 

s 

cuits for signal lamp 35 and motor 34 of the set 
3, Fig. 3, also signal lamp 76 and motor 77 of 
the transmitter of Fig. i. Substation motors also 
have been started by operation of relay 47, as will 
be described in a description of the substation, Fig. 4. 
The transmitter of Fig. 1 now is in condition 

for operation and the operator accordingly oper 
ates into locked condition one key only in each 
of the key sets 65, 96, 97, 98 and 99, then operates 
momentarily the starting switch 23, energizing 
the clutch trip magnet over a described circuit, 
thus permitting clutch 75 to engage its members 
to start the rotary transmitter 72. Presume 
that keys O5 and keys 5 in the sets 65, 96, 97, 98 
and 99 have been operated. Transmission and 
mechanical operations will be as follows: 

In its first, revolution, transmitter 72 trans 
mits "space' code signal through conductor 68 
and contacts 69 from the first contacts in pilot 
switch 60. Meanwhile, cam 79 operates pawl 
8 and shaft 82 one step, whereby cam 78 ro 
tates into its interfering condition to restrain 
the latch 77 from disconnecting the clutch 75, 
cam 80 closes contacts 24, cam 8 closes con 
tacts 40, 82, and cam 83 closes two pairs of 
contacts 84. Cam 85 as yet is ineffective. 
Contacts 24 prepare a circuit for stepping the 
pilot Switch 60. Contacts f40 prepare a circuit 
for control of time switches 9, 92, 93. Contacts 
82 form a shunt around contacts of subordinate 

transmitter 33, thereby rendering the subordi 
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nate transmitter ineffective. Upper contact of 
pair 82 is connected over conductor 73 to right 
hand terminal of transmitter 33, while lower con 
tact of pair 82 is connected over conductors 86, 
87 to left-hand terminal of transmitter 33, thus 
shunting the subordinate transmitter 33 when 
the chief transmitter of Fig. 1 is operating and 
is holding contacts 82 closed. Contacts 85 are 
connected in parallel with contacts of prepara 
tory switch 22 and render all apparatus con 
tinuously operative independently of said key 
while the chief transmitter is operating. The 
pilot switch 60 makes three revolutions in re 
sponse to one operation of clutch magnet (3. 
Contacts 69 and 28 open at a mean monient in 
the first revolution of switch 66 and close at a 
mean moment in the third revolution of switch 
8, thereby rendering transmission variant for 
the several revolutions. The first, change in con 
dition of contacts 39, 33 occurs before brushes 
of switch. 69 have engaged the twenty-first con 
tacts in the first revolution and the second 
change occurs before the brushes have engaged 
the twenty-first contacts in the third revolution. 

Transmitter 2 has six pairs of contacts, each 
pair controlled by an individual cam on shaft 8. 
Contact 26 closes and opens while the contact 
connected to conductor 63 is closed. Contacts 
connected to conductors 38 and 95 operate in 
timed relation to transmit Baudot code start 
stop signals. Each of the contacts in transmitter 
2 connected to conductors 36 closes in every rev 

olution of shaft (6, thus connecting the signal 
circuit conductor 73 through to condictors 85 
serially in order for transmission of each code 
signal. The transmission conditions of anarking 
or spacing for each impulse of the code sighai 
are determined by the connective condition be 
tween brushes of switch 6 and signal circuit 
conductor 68 and these are predetermined by 
permanent wiring, by operated contacts in keys 
62 and 85 and by brushes in switches 98, 92,93. 
Just before the termination of the first revolu 

tion of shaft 3, after starting by magnet 76 as 
described, contacts 26 open the described "step 
ping circuit (a),' previously closed at any ina 
stant during the revolution. Pilot switch brushes 
are advanced from the first contacts to the Secre 
ond contacts during the "stop" interval of transa 
mission. Clutch latch is in restrained condi 
tion by can 8, ciutch 5 remains engaged and 
rotation of shaft 74 continues. 

In its second revolution, transmitter 2 trans 
mits figures shift code through conductor 68 and 
contacts 69, and contact 26 closes "stepping cira. 
cuit (b)' to advance the pilot switch brushes 
from the second contacts to the third contacts. 
In its third, fourth, twelfth, thirteenth, eight 

eenth and twentieth revolutions, transmitter 72, 
transmits, respectively, code signals for double 
dash, figures shift (second occurrence), figures 
shift (third occurrence), hyphen, double dash 
(second occurrence) and space, invariably, by 
permanent wiring of signaling conductor 63 di 
rectly to pilot switch contacts. In fifth to elev 
enth revolutions of transmitter 2, the transmis 
sion is determined by setting of a key in key set 
6, and in fourteenth to seventeenth revolutions 
by setting of one key in each of key sets 96, 9, 
98, 99. In each revolution of main shaft , the can 
shaft 89 has been advanced one step by action . . 
of can T9, pawl 8 and ratchet (82. When pilot 
brushes reach contacts 2, cam 85 has operated 
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there is no connection for transmission from the 
twenty-first to twenty-fifth contacts. From the 
Second contacts to the twentieth contacts in the 
pilot switches, the brushes have been advanced 
by "stepping circuit (b).' With brushes in en 
gagement With the twenty-first to twenty-fifth 
contacts, the contact 26 closes "stepping circuit 
(c2)” and magnet 88 operates in vibrating man 
ner by reason of its contacts 25. Brushes of the 
pilot switch pass quickly from the twentieth con 
tacts to the first contacts when contacts 28 are 
open in first and second cycles of operation of 
pilot switch 6. Transmission in first pilot cyci 
has been =3333-5555=. 
For second cycle of pilot switch 60, transmis 

sion from transmitter 2 is blank codesignal with 
brushes on the first and second contacts because 
conductor 68 is disconnected at cam-controlled 
contacts 69, the cycle thereafter being completed 
as in first cycle from the third to the twenty 
fifth contacts inclusive, with repetition of trans 
mission noted above. 

For third cycle of pilot switch 60, operation is 
as described for second cycle from the first con 
tacts to the twentieth contacts inclusive, during 
which time cam 85 has closed contacts $9, 28 
and cam 80 has opened contact 26. Transmis 
sion from the third to the twentieth contacts in 
clusive, has been as noted above in first pilot cycle 
and conductor 68 being now connected to con 
ductor 63 at contacts 69, transmission continues 
through the twenty-first pilot contacts and time 
switch 9 to conductor S8, for a code signal rep 
resentative of the hour, the hours (, , 2 being 
logotypes transmitted by a single code signal, . 
then through the twenty-second pilot contacts 
permanently Connected to conductor 68 for a code 
signal for colon, then through the twenty-third 
pilot contacts and time switch 92 to conductor 68 
for a code signal representative of the tens digit 
of minutes, then through the twenty-fourth pilot 
contacts and time switch 93 to conductor 68 for 
a code signal representative of the units digit of 
minutes, then through the twenty-fifth pilot con 
tacts of levels 3, & directly to conductor 68 for a 
code signal for logotype AM or the twenty-fifth 
through contacts of levels 3, 4, directly to conduc 
for 68, and jointly through the twenty-fifth con 
tact of level 5 and contacts of level 6, Switch 9, 
to conductor 68 for a code signal for logotype PM, 
thus effecting; for example, transmission of code 
signals for 12:32 PM. 
Thus, a master control shaft 80 and cams have 

controlled the rotary pilot switch 60 to select 
among settable keys 62 and 65, and time register 
67 variantly in successive revolutions. 
Brushes of pilot switch 60 now are advanced 

by circuit (c) into normal position, engaging the 
first contacts, the No. 1 contact in level 6 being 
connected to cam-controlled contacts 24 now 
open so that a circuit cannot be closed for ener 
gization of stepping magnet 88. Shaft 4 has 

70 

made 75 revolutions, ratchet wheel 82 of 120 teeth 
has made 75 steps. Shaft 4 makes 35 more revo 
lutions, transmitting space code signal 35 times 
through pilot brushes on the first contacts and 
advancing shaft 80 into normal position where 
can 78 releases latch 7, which opens clutch 5 
at end of next revolution and stops shaft 74. 
The total described transmission comprises 

code signals representing a meSSage, 
-3333-5555- . =3333-5555= , =3333-5555= 
12:32 PM of which all digits other than time are 
controlled by keys 62, 65 now restored by cam 46. 

its contactses and 2s into open condition, and 75 Should starting switch 2 be operated without 
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Setting any key 62, 65, then a message will be 
transmitted to print only the permanent or non 
settable codes followed by the time codes, thus, 

12:32 PM. 
A local signaling circuit extends through bat 

tery 200, Fig. 3, switch 43, conductors 20 , 87, 
subordinate transmitter 33, conductor 73, Fig. 1, 
chief transmitter 72, conductor 63, Fig. 3, operat 
ing winding of local repeating relay 40, conductor 
202, switch 43, conductor 203, switch 48, conduc 
tors 204, 205, subordinate transmitter 206, con 
ductor 73, duplicated chief transmitter (as 72 not 
shown), conductor 63, local repeating relays 4, 
conductor 220, switch 48, conductor 2, and 
through Operating Windings of all line repeating 
relays 42 to ground. In response to control by a 
transmitter, all repeating relays 40, 4, 42 operate 
their armature contacts. Normally all trans 
mitters and recorders are inoperative because no 
motor is running. Contacts of local repeating re 
lays are shunted by contacts of relays 45 and 58. 

10 
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Central Office testing conditions are set up by 
reversal of switch 43 for test of set 3, Fig. 3, and 
transmitter, shown in Fig. 1, or by reversal of 
Switch 48 for test of set 3 and duplicate chief 
transmitter (not shown). 
By reversal of contactual relations in switch 43, 

the local control circuit reformed through battery 
d52, armature i53, resistor 54, conductor 55, 
switch 48, conductors 56, 57, contacts of relay 
58, conductor 59, recorder magnet 360, relay 
$6, switch 48, conductor 62, reversed switch 43, 
conducto. 66, resistor 67 and armature i88 to 
ground 69. The local signaling circuit is re 
formed through battery 200, reversed switch 43, 
to conductor 203 and thence as described above, 
eliminating set 3 and the chief transmitter 
of Fig. 1 from the local signaling circuit. . The 
described conticol circuit including conductor 
50 is changed in reversed switch 43 from re 
versing relay 47 to reversing test relay 49. Op 
erating winding of local repeating relay 4A is 
switched into a local test transmission circuit 
through battery 235, reversed switch 43, conduc 
tors 26, 187, transmitter 33, conductor 3, trans 
mitter 72, conductor 63, operating winding of 
relay 4), conductor 202, and reversed switch S3 
to ground. A home recorder test circuit is 
formed through battery 2i 6, armature 2, con 
ductor 2 8, reversed switch 43, relay 44, recorder 
magnet 32, conductor 65, contacts of relay 45, 
conductors 64, 83, reversed switch 43, and ar 
mature 2 9 to ground. A lamp 220 signals that 
the set is on test conditions when motors are 
started. 

Operations and functions of the described test 
circuits are obvious in light of description above 
of operation of working signaling circuits. 
A plurality of line circuits, as 52, 53, are served 

by battery 152 and armatures 53, 68 as a source 
of current supply, and code signaling is effected 
in each circuit by contacts of line repeating relay 
42. When reversing relay 47 is operated to start 
the central station motors as has been described, 
current is reversed in all lines 52, 53 to start Sub 
station motors, as will be described. Each line 
circuit serves a plurality of substation equipments 
5, one of which is illustrated in detail in Fig. 4. 

Line circuit of the substation is from line Con 
ductor 52 through motor control relay 230 and 
recorder magnet 23 to line conductor 53. A test 
switch 232 when in normal position closes a cir 
cuit from relay 230 to motor relay 233, the contact 
of which, when operated, closes three circuits, for 
a motor 234, for a signal lamp 235, and for wind 
ing of a high-charge relay 236. A manual lock 
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ing Switch 23, when operated, shunts the con 
tacts of relay 236. Alternating power current 
from supply mains 240 energizes a signal lamp 24 
and through a transformer 242 provides current 
for an alarm bell 243 controlled by contacts of 
low-voltage detector relay 244, connected to stor 
age battery 245, through a ballast resistor 246. 
Means for charging the battery 245 comprises an 
auto-transformer 24, having a primary COn 
nected to power source 240 and having a second 
ary connected through space-discharge rectifier 
248, a ballast resistor 249, a trickle-charge am 
meter 250, a choke coil 25, and the storage bat 
tery 245. 
For operation, manual switch 22, Fig. 1, and 

subsequently cam contacts 84 are closed to en 
ergize and operate reversing relay 4, which re 
verses direction of current flow in line conduc 
tors 52, 53. Reversal of current in the line cir 
cuit, Fig. 4, causes relay 230 to reverse is con 
tactual condition, energizing relay 233 which 
starts motor 234 and energizes relay 236. Code 
signals in the line circuit are of neutral or make 
and break nature and effect recording. A me 
chanical bias in relay 230 holds the contacts 
closed during break intervals in the signaling line 
current. Contacts of operated relay 236 shunt 
the ammeter 250 and choke coil 25, increasing 
the battery charging rate to a rate approximat 
ing the current consumption of motor 234. Bat 
tery 245 may be discharged by open condition of 
switch 252 and may be recharged at high rate 
when motor 235 is not running by closed condi 
tion of manual switch 23. 
To remove the substation set from line control 

for purpose of test, manual switch 232 is reversed, 
placing motor relay 233 under control of manual 
key 253, connecting a signal lamp 256 to indicate 
that the substation telegraph set is not controlled 
by the line current, and reversing connections of 
alarm device 255. When Switch 233 is normal, as 
shown, during receipt of a message, the device 255 
will be operated by current through contacts of 
relay 233. When switch 232 is reversed for pur 
pose of test, device 255 will be operated by cur 
rent through contacts of relay 230 while nd mes 
Sage is being received. 
The invention, having been described in con 

nection with an illustration of a Specific embodi 
ment thereof, Will be definitely pointed out in the 
appanded claims without limitation to the specific 
illustration utilized herein. 
What is Claired is: 
1. In a telegraph System, two home recorders, 

two signal-repeating relays having contacts as 
sociated with said two recorders, shunts for the 
recording contacts of Said Signal-repeating relays 
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respectively, motors for said home recorders re 
spectively, and common means for starting one of 
said motors and for removing one of said shunts 
to qualify one of said recorders for operation in 
response to One of Said signal-repeating relays. 

2. In a telegraph System, two home recorders, 
two signal-repeating relays having contacts as 
sociated with said two recorders, shunts for the 
contacts of said signal-repeating relays respec 
tively, motors for said home recorders respec 
tively, shunt-controlling relays for said shunts, 
motor-starting relays for said motors, a trans 
mitter connected to supply signals to said signal 
repeating line relays, and a circuit through one 
of said shunt-controlling relays and through one 
of said motor-starting relays and controlled by 
Said transmitter for starting one of said motors 
and for opening one of said shunts to qualify one 
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of said recorders for Operation in response to One 
Of said signal-repeating relayS. 

3. In a telegraph system, motor-driven tele 
graph recorders, driving motors for said record 
ers, motor-control means including polar line 
relays for said motors, a manual key and line 
current reversing relay for controlling said polar 
line relays, a telegraph transmitter for controlling 
said recorders when driven by said motors, and 
cam-controlled contacts in said transmitter for. 
controlling said reversing relay for retaining said 
motors operative independently of said manual 
key while said transmitter is operating. 

4. In a signal transmission system, duplicate 
transmitting apparatus for alternative service 
With a common communication channel compris 
ing two supervisory camshafts, two sets of pilot 
switches operatively and respectively associated 
with Said can shafts, means associated with each 
of Said transmitting apparatuses for initiating 
One of said can shafts and its associated pilot 
switch into operation, and interrupting means for 
preventing the effectiveness of either of said ini 
tiating means during the period of operation of 
the other of said associated camshafts. . . 

5. In a signal transmission system, a broad 
casting circuit, a local test circuit, a pair of key 
board transmitting and recording units, appa 
ratus for optionally associating either one of said 
units with said broadcast circuit exclusively of 
the other Of Said units, a pair of repeating relays 
each associated with one of said units for pro 
ducing signals over said local test circuit, and 
means under the control of each of said units 
for shunting the effectiveness of the repeating 
relay associated with the other of said units for 
thereby mutually excluding the other of said 
units when one has been seized and operated. 

6. In a signal transmission system, two series 
of signal generating elements comprising in each 
series an identification signal keyboard trans 
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mitter, a time signal transmitter and a printer 
transmitter unit, a cyclically operative timing 
shaft including means for allocating a, predeter. . 
mined interval of transmission for associating 
with a line cyclically each said identification 
signal keyboard transmitter and said time sig 
nal transmitter, and means subordinated to said 
timing shaft for permitting, said units to be 
asSociated with said line when said identification 50 

signal and time signal transmitters have com 
pleted their cyclic operation. 

7. In a telegraph system, a principal timing 
Shaft for regulating cyclic message transmission, 
a secondary timing shaft having a number of 
revolutions corresponding to a number of mes 
Sage repeating operations in relation to each 
cycle of rotation of said principal timing shaft, 
keyboard means for initiating into rotation said 
principal and secondary timing shafts, trans 
mitter apparatus cyclically associated with a 
transmission channel under the control of said 
secondary timing shaft, and means operative by 
Said principal timing shaft to modify said trans 
mitter association with said secondary timing 
shaft once for 
aSSOciations. 

8. In an alarm system, a keyboard coding ap 
paratus comprising a set of decimal integer key 
elements for each of a series of decimal repre 

a predetermined plurality of said. 
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Sentations, a plurality of sets of time integer 
Switches each representative of a time indication 
decimal, and a cyclically operative pilot Switch 
having a plurality of code component levels in 
cluding means for connection at certain portions 
of a cycle with said time digital elements and 
at other portions of a cycle with said integer key 
elements. m m 

9. In an alarm transmitting system, duplicate 
recording and transmitting unit apparatuses, a 
pair of signal repeating relays associated one 
with each of said recorders having transmitting. 
contact armatures, means for normally shunt 
ing electrically the transmitting contacts of said 
relays, motors for actuating said recorders re 
spectively, a starting key associated with each 
One of Said recorders, and a reversing relay con 
mon to both of said recorders mutually opera 
tive to start the motor associated with its par 
ticular recorder and remove the shunt from its 
asSociated repeating relay for thereby preparing 
its said associated apparatus for transmission. 

10. In a system for broadcasting signals over 
a loop circuit, a pair of alternatively operable 
home recorder-transmitter units, each equipped 
With a printing mechanism for Inaring a home 
record of matter transmitted over said loop and 
a keyboard mechanism for generating miscel 
laneous matter transmission signals, a time sig 
nal transmitting apparatus, a keyboard identi 
fication code transmitting apparatus, and a pilot 
Switch comprising a rotary member having a 
plurality of contact levels each associated with 
a signal component of a permutation code and a 
number of contact positions in the operative cycle 
of Said pilot Switch corresponding to a staber 
of signals predeterminedly associated with said 
keyboard coding apparatus, said time signal gen 
erating apparatus, and said home recorder-trans 
mitter apparatus. 

11. In a telegraph broadcast system, a trans 
Initting station apparatus comprising duplicate 
keyboard transmitter equipments each having a 
home recording printer, a control circuit, includ 
ing a pair of repeating relays respectively ssso 
ciated with said transmitters, a start key asso 
ciated with each of said transmitters and with 
a Connon circuit, and means associated with 
each one of said start keys for disabiing the other 
of Said start keys from control during the O 
terin of its own operation. 

12. In a telegraph transmission system com 
prising a pair of alternative transmitters, a no 
tor associated with each one of said transmit 
ters, an energizing circuit for each of said no 
tors, and means for selecting for operation one 
Or the other of said alternative transmitters un 
der the control of its motor energizing circuit 
comprising a pair of polar relays and a revers 
ing Switch for normally maintaining the current 
flow through said relays in one direction and re 
sponsive to an individual key associated with 
each One of Said transmitters for reversing the 
direction of current flow through said relays, and 
a pair of manual keys, one for each transmit 
ter for Supervising the effectiveness of its said. 
transmitter by completing its motor circuit. 
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