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This invention discloses a printing telegraph

‘exchange system comprising a control station

at which a switchbroad is located and a plurality
of branch stations equipped with printing tele-
graph sets. By the operation of suitable keys at
the switchboard, two-way printing telegraph
service may be established between one .branch
station and any other or between any branch
station and the control station. A feature of the
exchange consists in provision for simultane-
ously sending or “broadcasting” messages from
the control station to any or all of the branch
stations. |

The system as shown consists of & switchboard
located at the main or control station with lines

radiating to the printing telegraph sets at the

branch or outlying stations. The switchboard
has associated therewith two printing telegraph
sets, one of which may be omitted if not required
for the traffic to be handled. The switching
arrangements are such that any branch station
may signal the control station and either of the
printers associated with the switchboard may be

connected to the branch station line for two-way

communication. One of the control station
printing telegraph sets associated with the

- switchboard is so arranged that it may also send

simultaneously or “broadcast” to a group or to
all branch stations. This broadcasting printer
set cannot receive from a branch. station while
broadcasting, but any branch station may oper-
ate a signal on the switchboard and be switched
to the other control station printer for two-way
communication. Ths action will not affect the

receipt of the broadcast message at the other
- branch stations. |

'Two wires are used to connect each branch sta-
tlon with the switchboard; one wire being used
for printing and motor control, and the other
wire for signaling the switchboard.-

The “broadcasting” printer will print g “home
reeord” of all messages broadeast. In addition

to the broadcasting feature, this printer may also
be used for two-way communication with an in-

o dividual branch station.

When a conneection is established between two_
“branch stations, a telegraph repeater is cut into
the circuit at the switchbeoard. As shown the

switchboard is equipped with only two such re-
bealters, with the result that only two separate
communication circuits may be thus simultane-

~ ously establisned. Additional repeaters, together

with the necessary switching equipment to estab-
lish a greater number of connections simultane-
ously, could be added if desired, Either control

station printer may monitor on a through con-
nection of this type by the opera,tion of a suit-
able key on the switchboard.

Line lamps are provided on the switchboard
so that any branch station may signal the con-
trol station by the operation of g key located
at the branch station. These lamps are extin-
guished when the call is answered at the control
station by operation of the proper switching key.
After a through call is complete either branch
station may give a disconnect signal to the con-
trol station. A control feature is provided where-
by the printer set motors at a given branch sta-
tion are running only when another printer set
or a repeater at the control station is con-
nected to the branch station in question.

In the drawings, Figure 1 shows in schematic

form the exchange system as a whole, includ-~

ing the equipment at the control station as well
as the branch stations. 'The drawing shows only

six branch stations but it is to be understood that

a greater number of stations with circuits similar
to those shown could be added. Fig. 2 shows &
wiring diagram of the switchboard and appa-
ratus at the control station. This drawing shows
the switching keys for only two branch sta-

- tions but the wiring for the additional keys of

the board is identical with that shown.
Referring to Fig. 1, the branch stations are
indicated by the rectangles A to F, inclusive. All
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equipment below the line XX is located at the

control station. The KkKeys on the switchboard

are indicated by rectangles {08 to 23, inclusive.

The two telegraph repeaters associated with the
switchboard are indicated at 8 and 9. The in-

- dividual printer set at. the control station is
shown by rectangle 32 and the broadoasting |

printer by 33.
Referring to branch station F, the only appar-

atus shown for a printer circuit is that involved
in motor and power control and in transmitting
and receiving the electrical pulses which operate
the printers. For each branch station the op-
eration of printer set motor or motors (there may

- be one or more depending on the type of printer

set) is under control of the control station. This
remote control feature is accomplished through
the medium of relays 3 and 4 at the branch sta-
tion. Referring to branch station P, Fig. 1, the

armature and back contact of relay 4 constitute

part of the circuit containing 8 source of direct
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current power 81 and the motor or motors 80 as~

sociated with the printer at station F. With re-
lay 4 released, the circuit is’ completed to operate
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open and the motor 80 is idle.
The operation of relay 4 is contmlled by re-

lay 8. Opposite terminals of the winding of re-
lay 8 are connected to the marking contact M
and the armature, respectively, of relay 3 as
shown on the drawings. Assume now that current
supplied from battery at the control station over

Jead 30 flows through the winding of polar relay

3 in g direction to operate the armature of relay
against its spacing contact S.
shown for station A, Fig. 1. For this case, the
current supplied over lead 30 will flow into the
printer unit through the winding of relay I,
through the printer sending contacts 2, key

switch 24, winding of relay 3, and through the

winding of relay 4 to ground. The current
through the winding of relay 4 holds it operated
and hence opens the operating circuit for the
printer motor,

Assume now that the direction of current flow
in the relay circuit is reversed by connecting bat-
tery of opposite polarity to lead 30 at the con-
trol station. The reversed current will cause the
armature of relay 3 to be operated against its
marking contact M. This operation will connect
g short circuiting path around the winding of
relny 8 as shown for station F, Pig. 1. For this

case current supplied over lead 30, station F, will

flow through the winding of relay I, sending con-
tacts 2, switch 24, through the winding, marking
contact and armature of relay 3 to ground. The
short circuit across the winding of relay 4 causes
this relay to release and complete the operating
circuit for motor 80, as shown for station F, thus
starting up the printer motor.

Relay | (see station F, Fig. 1) is the receiving
or line relay of the branch station printer. Lead
35 is wired through the receiving contacts to the
start magnet, while lead 6 is wired through the
receiving contacts to the printer magnets. Bat-
tery to operate these relays is supplied to the ar-

mature of relay | through the back contact of

relay 4 from battery 81. The armature of relay
| thus receives battery, under control of the con-
trol station, only while the printer set motor 80
is operating. With the printer motor operating
and battery connected to the armature of relay |,

the branch station printer will type up messages

in accordance with the electrical pulses flowing

- through the winding of relay | to cause its op-

eration. Relay [ is equipped with electrical or

- mechanical biasing means to hold the armature
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against the spacing contact S, while no current

flows through the line winding thereof.

It is obvious that an alternatinge current source
could be substituted for the direct current source
81, by using the proper type of motors, and either

by using a single magnet type of printer with the

magnet substituted for the relay { or by using a
motor generator driven from the supnly to mo-
tor 80 and furnishing direct current from the
generator to the printer magnets.

Contacts 2 are the sending contacts of the
printer. Normally one contact is closed, as
shown. When a key of the keyboard is depressed,
it starts the rotation of the sending cams and
permits certain contacts of 2 to close momen-
tarily in accordance with the code of the trans-
mitted symbol. Key 24 is the “break” key which
is used for transmlttmg a,n mterruptlon to the
distant station.

Each branch line has assomated therewith at

the control station a three-position switching key

Indicated by rectangles 12 to 17, inclusive, respec-

This condition is

printer.
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motor 80; with rela.y d operated the circult is

tively, and a two-position broadcast key 1ndi-

cated by rectangles I8 to 23.. With both the

switching and broadcast keys associated with a
given station In the normal condition as shown

for station A, positive battery is supplied from

lead 39 and through resistance 42 to the branch
station over lead 30. This positive current holds
the polar relay 3 at the branch station against
its spacing contact and hence prevents the printer
set motor at the branch station from operating
in the manner explained above. |

The operation of a switching key connects the
corresponding branch station lead 30 to negative
battery through one side of a telegraph repeater

at the control station as shown for station C.

The negative battery reverses the direction of
current through the polar relay 3 at the branch
station and causes its armature to move against
the marking contact M, thus releasing relay 4
and starting up the printer set motor. The oper-

ation of a ‘switching key associated with a sec-

ond branch station in the same direction as that
first operated connects the second branch line to

the other side of the same repeater. Thus refer-

ring to Fig. 1, the operation of keys 14 and 17 to
the “down” position connects branch stations C
and F in the opposite sides of repeater 8. The
negative battery supplied through the repeater

- starts the motors at both branch stations and

thus prepares them for two-way communication.
The operation of keys 14 and 17 to the “up” posi-

tion would merely substitute repeater 9 for re-

peater 8. Or with keys 14 and (T operated as

shown, the operation of two additional switching
keys in the opposite direction, namely “up”, would
connect the associated branch stations to the
second repeater. In this manner two through
connections may be simultaneously  estabiished.

By providing a second set of switching keys
similar to keys {4 to 17, inclusive, and equipping
the control station w:.th additional repeaters,
four connections could be simultaneously estab-
lished, or following the same procedure, an even
greater number.

If station C ealled statwn F', the operation of
key 14 “down” would connect the branch station
C to the upper winding of repeater 8. The sub-
sequent operation of key 17 “down” would con-
nect station F to the lower winding of repeater 8.
If, however, station F had called station C, the
operation ur key {1 “down” would first connect
station F to the upper winding of repeater 8.
The subsequent operation of key 14 “down’”’ trans-
fers station F' from the upper to the lower wind-
Ing of repeater 8, at the same time connecting
station C to the upper winding. This is merely

a matter of convenience in key contact a,rra,nge-
ment.

Keys (0 and fl are three-position operators’

keys associated with printers 32 and 33, respec-

tively. By operating key 10 “down” or “up”,

printer 32 is connected in the upper winding of
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repeater 8 or 9. The operation of key 1 accom-

plishes a similar purpose for printer 33. Opera-
tion of a switching key in the same direction as
the operator’s key connects the branch line to
the lower winding of the repeater having its
upper winding connected to the control station
Thus a two-way circuit is established
between a control station printer and the branch
station. This condition is shown for printer 32

and branch station D, With keys 10 and 15

operated to the up position, branch station D
is connected to printer 32 through repeater 9.

The operation of an operator’s key in the same 75
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direction with two operated switching keys would

connect a control station printer in the circuit
connecting two branch stations. In this manner
the control station is enabled to monitor on a
conneciion between two branch stations. 'Thus
referring to Fig. 1, the operation of key 10 to
the “down” position would connect printer 82
in the lower winding of repeater 8, the latter
being already connected between branch stations

C and F by operation of switching keys 14 and

iT to the “down” position. S | |
The broadcasting circuit includes the broacd-
cast keys 18 to 23, inclusive, and all of the send-
ing relays 36 individual to the branch stations,
s master sending relay 41, and the broadcast
printer 33. Normally a circuit is closed from
negative battery through the “break” key 38 and
sending contacts 26 of printer 33, and through
the line or upper winding of relay 41, through
the broadcast keys to relay 25, through relay 25
and back through the broadcast keys and through
a resistance to ground. The auxiliary winding

~of relay 4! is connected between negative bat-

tery, supplied through a resistance, and ground.
Owing to the proportioning of the resistances in
series with the respective windings, the current
through the line winding of relay 41 is about
double that flowing in the auxiliary winding.

- The current in the line winding holds the arma-
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ture against the marking contact’' M, while the
current through the auxiliary winding tends to
move the armature against the spacing contact
S. This latter current supplies the relay with an
electrical bias causing the armature to move
against the spacing contact each time the cur-
rent in the line winding is interrupted. 'The
sending contacts 26 of the broadcasting printer
will interrupt the current in the line winding of
relay 41 and the armature of the relay will ob-
viously follow the signals. |

As shown, ground is connected to the armature
of relay 4! and negative battery is connected
through a resistance to each of the contacts S
and M. Across these contacts is a series circuit
which includes the operating winding of gll the

sending relays 36. When the armature of relay

41 is on one contact, one end of the series circuit;
1s grounded and current passes through the string

of relays in one direction. When the armature of

relay 4 moves to the other contact, the other

end of the series circuit is grounded and the direc~

tion of current through the relays is reversad.
Thus the master relay 44 controls the operation
of the individual sending relays 36. |

As shown in Fig. 1 for station A, with broad-
cast key {8 and switching key 12 normal, posi-
tive battery is supplied to the branch station
cver lead 39 holding the printer set motors non-

operative as explained above. If now, as shown

for station B, the broadcast key 19 is operated,
negative battery is supplied from lead 49 through
resistance 43, the marking contact and armature
of sending relay 36, and through the line wind-
ing 25 of the broadcast printer to branch station
i3 over lead 38. The reversal of current through
relay 3 at the branch station starts up the printer
set motor. The circuit is now in condition for
two-way communication between the branch sta-
tion and the control station. A message trans-
mitted from branch station B to the control sta-
tion printer 33 will operate the line relay 25 of
the broadcast printer and thus cause the re-
ceived message to be tyned up. On the other
hand, & message transmitied from printer 33
will cause suitable electrical pulses to be trans-

mitted by means of contacts 26, thus operating
relay 41 which in turn causes corresponding oper-
ations of all the relays 86. The operation of re-
lay 36 individual to branch station B will inter-
rupt the current supplied to that station through
the armature of said relay. The pulses thus

a

transmitted to station B. will operate the line

relay | at the branch station and thus cause the
message to be typed. Incidentally it should be
noted that since line relay 25 of printer 33 is in

series with the branch line, a “home record’” will
be made of all messages transmitted from the

broadcast printer. Restoration of key 19 will
again apply positive battery to the branch sta-

{ion lead 33 of station B and stop the printer set:

motor at that point. S | -
If two or more broadcast kays are operated
simultaneously as shown for stations B and E,

the circuit is so arranged that line relay 25 of the

broadcasting printer is conneccted in series only

with the branch line associated with the lowest

numbered key operated. in this case key 18, but
the armaturc of a sending relay 3% will be con-
nected to lead 30 of each branch station having
an operated broadcast key. Each broadcast key
1s equipped with contacts which, with the key
cperated. will short circuit the connections nor-
mally extending from the higher numbered keys
to the line relay 25 of the broadcasting set, for
the purpose of closing through the branch line
circuit to the sending relay for the next higher
numbeired broadcast key which is operated. The
contacts of the highest numbered broadcast key

thus operated serve to close through to ground

the master relay operating circuit which normal-
Iy extends through all the broadcast keys to the

Jine relay 25 of the broadcast printer and than

back through all the broadcast keys through
cperator’s key I indicated by the dashed seg-

ment 83, through resistance 82 to eround. This

arrangement is clearly indicated in Fig, 1.
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It will be noted that the operation of relays

36 will cause the broadcast messages to be trans-

- mitted to all branch stations having operated

broadcast keys.
v Will be seen that except for the branch sta-

tion associated with the lowest numbered broad-

cast key which is operated, the operation of the
“oreak’” key 24 at a branch station will have no
effect on the broadcasting printer. For this
reason, if during broadcasting a branch station
desires to signal the control station, this may be
done by operation of key 7. This signaling fea-
ture will be explained helow. | |

Fig. 2 gives a detailed wiring diagram of the

- switchboard and apparatus associated therewith

at the control station, by means of which the

various operations discussed above are effected.

The manner in which the switchboard functions
to establish the various connections indicated
on Fig. 1 will be traced in some detail with the
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ald of Fig. 2. In addition, Fig. 2 will be used to -

expiain the signalirig features g
switchhoard.

In so far as possible, the numbering of the vari-
ous elerents for Fig. 2 is identical with that of
Fig. 1. For example, the individual line printer at
the control station is numbered 32 in both foures.
The broadcast printer is 33. The repeaters are
shown al 8 and 9, and the opsrators’ keys at 1)
and {l. In Fig. 2, switching and broadcast kevs

ssociated with the

65

70

associated with the first and iast branch ststions

ouily are shown, since the wiring for the omitted

. Keys is identical with that for the two given. The

broadcast keys are‘shcwn at 52 and 53 and the

75
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switching keys at 50 and 81. The leads 30 and
31 to the two branch stations are labelled X and

Y as in the explanation given below they are used.

to represent any two of the lines shown in Fig. 1.
In the following explanation, statements re-

- garding the operation of operators’ keys or
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- calling key 1, Fig. 1.

switching keys refer to the direction of operation
of the key handle. These keys are pivoted in such
manner that the handle is above the pivoted axis
and the contact arm below. The result is that
when a key is operated to the “up” position, the
lower key contacts are engaged, and the reverse
is the case with the key operated to the “down”

position. Thus referring to key 50, Fig. 2, the

lower key contacts are labelled “up” and the up-
per contacts labelled “down” indicating the direc-

“tion in which the key handle is operated to close
the respective contacts.

As shown for station A of Fig. 1, with the
switching and broadcast keys normal, positive
battery is supplied to the branch station lead 30
from lead 42.
Fig. 2 from lead 42 through normally closed con-
tacts of keys 57 and 50 in order, and out to the
branch station over lead 39. With a branch sta-
tion thus in its idle condition, a call may be in-
itiated at a branch station by operation of the
This connects ground to
operate the corresponding relay 34 at the control
station as shown in Fig. 1. In Fig. 2 the circuit
is traced from positive battery supplied over lead

16 through relay 34 to the branch station over

lead 31 and to ground through operated key 7
thereat. Relay 34 thus operates and closes a cir-
cuit from battery over lead 76, through lamp 54.
upper outer back contact of relay 14, upper tront
contact of relay 34 and through relay 15 to
ground. This lights lamp 54 and furnishes a. sig-
nal to the control station operator that a call is
waiting on the corresponding branch line.

When the operator at the control station op-
erates switching key 50 to its “up” position, the
lower key contacts, as shown in Fig. 2, are op-
erated, connecting the branch line to the lower
windings of repeater 9.
from negative battery at 62. the marking or M
contact and armature of relay 63 through the

“line windings of polar relays 65 and 66, over

lead €8 and through the lower left operated con-
tacts of key 53 to the branch station over lead
30. The negative battery supplied at §2 re-
verses the direction of current flow in the branch
line and hence starts up the motors of the printer
at the branch station. The operation of key 50
also extinguishes the line lamp 54 by causing the
operation of relay T4 on battery supplied over
lead 42 through the non-operated contacts of
key 82 and key 50, the lower contacts of which,
are now operated, through the winding of relay
143 to ground through the lower front contact of
relay 34, thus opening the circuit containing
lamp 54 at the upper outer back contact of relay
14 to extinguish the lamp. Incidentally, since
relay 19 is in the lamp circuit, it will be operated
while the lamp is lit and will cause the operation
of the buzzer §9, provided key 58 is as shown.
With this key operated, the buzzer is disconnect-
ed. Relay 14, upon operating, immediately locks
to ground through its lower front contact.

The operation of key 10 in the same direction

as key 89, in this case “up”, will connect the in-
dividual line printer 32 in the other winding of

repeater 9. The circuit is traced from negative
battery at 62, through the marking or M con-
tact and armature of relay 65, through the line

This circuit is easily traced on

The circuit is traced

2,085,577

windings of- polar relays 63 and G4 ovér lead 61,

through the left contacts of key (0, the lower

contacts of which are now operated, into printer
32 through break key 37, the sending contacts
28 and winding of the line relay 21, back through
the right contacts of key 19, contacts of key i1,
lower right operated contacts of key §0, through

“the left non-operated contacts of all the remain-

ing switching keys including 51, to ground at
13. A two-way communication circuit is thus es-

tablished between control station printer 32 and

the branch station through repeater 9. This cir-

cuit is shown schematically on Fig. 1 for station
D and printer 32. | - o

- Had key (1 been _operéted in'place of key 10,

- the broadcasting printer 33 would be substituted
~ for printer 32. With key {1 operated to the ‘“up”

position, the cireuit is traced from negative bat-
tery at 62, through the marking contact and
armature of relay 63, through the line windings
of relays 63 and 64, over lead 671, lower non-op-
erated contacts of key 10, left contacts of key i1,
the lower contacts of which are operated, into
printer 33 through key 38, sending contacts 26
and ouf of printer 33, through the line winding
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of relay 41, through the lower right non-operateq -

contacts of all the broadcasting keys in succession.

beginning with 53 and ending with 52, through
winding of the line relay 25 of printer 33, back
through the broadcasting keys in succession pe-

ginning with 52 and ending with 93, and over-

lead 83, through contacts of key 11, through the
lower right operated contacts of key 50, through
the left non-operated contacts of all the remain-
ing switching keys, including 51, to ground at
13. 1In this case it will be noted that messages

30

transmitted to the branch station from printer

33 are sent via repeater 9 and not by means of

the sending relay 36. Although the master send-

ing relay 41 and the individual line sending re-

lays 36 are operated by the transmitted pulses,

no signals are transmitted by them to the branch
stations since the broadcast keys are normal,

44

thus disconnecting the branch lines 39 from the

armatures of the corresponding relays 36.

49

Operation of a branch station switching key -

to the “down” position will connect the branch
station to the lower side of repeater 8. Similar-
Iy, operation of key 18 or (1 “down” will connect
the corresponding control station printer to the
upper winding of repeater 8. The circuits for
these conditions will not be traced as they are
very similar to those just described for repeat-
er 9. | o

When switching key 50 is restored to normal,
positive battery from lead 42 will again be ap-
plied to the branch station lead 89. This will
operatle polar relay 3 of Fig. 1 against its spacing

- contact S thus stopping the printer set. motors

at the branch station.
‘Restoration of switching key 50 of Fig. 2 also

opens the locking circuit of relay 14 which re-

leases. If relay 34 remains operated at this time
due to the continued operation of key 7 at the
branch station, the line lamp 54 will religcht on

)

39

(i)

& circuit from battery on lead 16, through lamp

94, back contact of relay 14, front contact of
relay 34 to ground. Lamp 54 will thue remain
lighted until key 7 at the branch station is re-
stored, at which time its eircuit will be opened
by the release of relay 34. If calling key 1 of

Fig. 1 is restored before switching key 50 of Fig.
2, relay 34 will release and close g, circuit to light

the “clear-out” lamp 55. The circuit is traced
from positive .bat_;tery through lamp 55, lower

70
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operated contact of key 50, front contact of re-
lay 14, back contact of relay 34 and winding of
relay 18 to ground. The lighting of the “clear-
out” lamp furnishes r .ignal to the control sta-

tion operator to restore the switching key. If.

the switching key had bheen operated to its

“‘down” position, lamp 56 instead of 55 would

light. The circuit in such case would be traced

- from positive battery through lamp 56, upper

right operated and lower right non-operated
contacts of key 50, front contact of relay 18,

- back contact of relay 34 to ground through relay
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15. Restoration of switching key 50 releases re-
lay 14 which in turn opens the circuit through
the “clear-out” lamp, thus extinguishing it.
When the control station printer has been
connected {o a branch station in the manner
explained above, the branch station may request
& through connection to some other branch sta-
tion. This connection may be established by
operating two switching keys in the same direc-

tion as shown ifor stations C and F of Fig. 1. The

operation of the second switching key will con-
nect the line associated with that key to the re-
peater loop with which the control printer set is
assoclated, if the called line appears to the right

-of the calling line on the switchboard. Otherwise

the calling line v-ill be transferred to that repeater
loop and the called line will be connected to the
loop with which the calling line was first asso-
ciated. The operation of the switching key will
also start the motors of the called station so that
two-way communication can be carried on be-
tween the stations. -
Referring to Fig. 2, with key 59 operated to the
“up” position, the circuit was traced from nega-
tive battery through the lower windings of re-
peater 9 and out over lead 30 to the branch
station. Assume now that switching key 51 is
also operated to the ‘“‘up” position; current irom
negative battery will flow through the marking

contact and armature of relay 695, through the

line windings of relays 63 and 64, over lead 61,
through the non-operated contacts of keys {0 and
11, through the lower right operated contact of
key 51, through the non-operated contacts of the

intermediate switch-keys up to 8!, through the

lower left operated contact of key 51 and out over
lead 30 to the called branch station. If key 51
had been operated first to the “up” position, &
circuit is traced from battery through the line
windings of relays 65 and 66 over lead 68, through
the left non-operated contact of key 50, and the
non-operated contacts of the
switching keys, through the left operated con-
tact of key 51 to lead 30 thereat. When key 50
is subsequently operated to the ‘“up” position, the
circuit through lower windings of repeater 9
and over lead 68 is connected directly to lead 30
of branch station X, through the lower operated

contact of key 508. At the same time g circuit

is closed from the upper windings of repeater
9 and over lead 67, through keys {0 and I,

~ through the lower right operated contacts of key

00 and through the intermediate switching keys
to key b1, through the left operated contact of key

ol to lead 30 of branch station Y. Thus branch

station Y has been transferred from the lower
to the upper winding of repeater 9 due to the
subsequent operation of key 51,

If the control station desired to monitor on
this connection between branch stations X and
Y, an operator’s key would be thrown in the same
direction as the operated switching keys. Thus

intermediate .

- 68 will cause relay

cuit would be traced from negative battery at
62, through the marking contact M and arma-

ture of relay 65, through the line windings of re-
lays 63 and 64, over lead 67, through the left

contacts of key 10, into printer 32 and through
“break” key 37, sending contacts ‘28, and line

5

| with key 10 operated to the “up” position, a cir-

relay 21, through the right contacts-of-key {0,

- non-operated contacts of key {1, lower right op-

erated contacts of key 50, through the left non-

operated contacts of the intermediate switching

keys in succession, through the left operated con-

‘tacts of key 51 to lead 30 of branch station Y.
The control station printer is thus in series with
& branch . station connected to one side of the

repqater. Messages transmitted between branch
stations X and Y will affect relay 27 of printer

32 and thus cause a record of messages trans-

mitted in both directions to be typed up by the
control station printer. Also, any messages sent
from the control station printer set will be re-

corded by the printers at both branch stations

Xand Y.

When tzhe through call is completed, a dis-
connect signal may be given the control station
by restoring the calling key 1, Fig. 1, at the call-

Ing station. .This releases relay 34, Fig. 2, caus-

ing the lighting of the “clear-out” lamp 55 or 56
as explained above. If ils
to give the disconnect signal, the called station
may do so by operation and release of the call-
ing key associated with that station. The opera-
tion of the calling key at station Y furnishes
ground to operate relay 34 from battery or lead
16 and since switching
14 immediately operates and locks to ground
on battery supplied from lead 42. When now the
calling key at branch station Y
In turn release relay 34 leaving relay 74 locked
to ground through its lower front contact. Cur-
rent will then flow from positive battery through
clear-out lamp 55, through the lower right oper-
ated contact of key 9i, through the upper inner
front contact of relay 14 and upper back contact
of relay 34, to ground through relay 15, thus
lighting the c¢lear-out lamp. Restoration of
switching key 51 releases relay 14 which opens

the lamp circuit at the upper inner front contact -

of relay 14. If the switching key had been op-

?rated to the “down” position, lamp 56 would be
involved instead of lamp 55.

At this point it seems appropriate to explain

- the operation of the telegraph repeaters 8 ang 9.
1s idle, the repeater is ready to -

When the circuit

transmit signals in either direction. When sig-
pa,ls are being repeated in either direction, auxil-
laly arrangements lock the element provided for
repeating in the other direction in such manner

as to avoid improper operation while at the same
time allowing the receiving operator to “hreak’”

or mterrupt the sender. The polar relays which

pbrovide for repeating and effecting the locking
features on either side of the repeater have in
each case an electrical bias which corresponds to
the retractive spring of the usual type of relay.
The repeater may therefore be operated by open-

and-close signals, i. e., by pulses of current of the

the calling station fails

kKey 51 is operated, relay

is released, it will
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same polarity succeeded by intervals of zero cur-

rent. - - .
Referring to repeater 9, Fig. 2, it will be seen

peat the signals into loop 68, and signals in loop

65 to repeat signals into loop
67. When one loop is open, the current in both

70
that signals in loop 67 will cause relay 63 to re-
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loops Is interrupted and unless prevented by an relays 64 and 66 should be edjusted slightly to

auxiliary arrangement, the relay provided for
repeating in the opposite direction will operate
so as to open the circuit in which the signal
originated. Thus the operation of relay 63 to

its left or spacing contact opens the circuit of

loop 68 which contains relay 65. Normally, this

in turn would cause relay 65 to move against its
spacing contact thereby opening the circuit of

loop 61, and since now both loops would be open,
the repeater would thereafter be inoperative. A
locking feature must, therefore, be provided for
the repeater to hold one repeating relay in its
marking position whenever the other is in the
spacing position.

Referring to Fig. 1, it w11.1 be seen that regard-
less of the position of the various switching keys,

current normally flows through the line windings

of the repeater relays from negative battery to
ground. Referring to repeater 9 of Fig. 2, this
current holds polar relays 63 to §6, inclusive,

against their marking contacts M. Opposing cur-

rent normally about half that in the line windings
flows through the auxiliary windings in a direc-
tion tending to move the armatures against the
spacing contacts S. This current is supplied to
the awuxiliary windings through resistances 60
and &{. Owing to the larger current in the line
windings, the relays normally remain against
their marking contacts M,

~ Assume that loops §7 and 68 are connected to .
printing telegraph sets by the operation of suit-

able keys on the switchboard as explained above,
While the printer connected to loop 61 is sending,
the circuit of this loop from battery to ground
will be opened intermittently at the sending con-

tacts of the printer. This will interrupt the cur-

rent through the line windings of relays 63 and 64,
so that the biasing current fiowing through the
auxiliary windings of those relays will cause the
respective grmatures to move against the spacing
contact S. The operation of relay 63 in this
manner will repeat the signal into loop 68 by

“opening the circuit at the contacts of relay 63.

Thus the signal is repeated as desired. It will be

noted that the current flowing through the auxil- .

iary windings of relays 65 and 66 consists of
the difference of current from negative. battery
supplied over lead 10 through the marking contact

of relay 64, and opposing current from positive

battery. supplied over lead 68. Resistances 60

and 61 in the respective leads are so proportioned .

that the current through lead 710 is about double

that over lead 69 so that the resultant negative
current tends to move the armatures of the relays

to the spacing contact. When the current in loop
67 is interrupted as explained above, the opera-

tion of relay 64 opens the circuit over lead 170,

thus stopping the flow of negative current through
the auxiliary windings of relays 65 and 66, leaving
only the positive current from lead 69 flowing
therethrough. This positive current holds the
armatures of 65 and 66 against their marking
contacts and thus prevents the circuit over loop
61 from being opened at the contacts of relay 65
during the period that no current is flowing in
loop 67. The armatures of relays 65 and 66 are
thus locked in their marking positions although
the current in the line windings has been inter-
rupted by the operation of relay 63. An exactly
ansalogous operation to that described occurs when
the signal originates in loop 68, in which case the
operation of relay 66 locks relays 63 and 64 in their
marking position. To insure this locking effect,

spacing as compared to relays 63 and 65. Since

the locking feature is not in operation during

clesed sienal elements, 1, e., while current flows
through the line windines ef the relays, it will be
clear that the repeater is in condition to transmit

a “break” from the receiving to the sending sta-

'tion during the marking pulses of.each signal.
Considering now the broadcasting feature of

the exchange system, the operation of a first
broadcast key 52, Fig. 2, connects negative bat-

.tery over lead 43, through the armature of send-
ing relay 36, through the right operated con-

tacts of key 52, through line relay 25 of the broad-

cast printer 33, through the left operated con-
tacts of key 52 and left non-operated contacts

of key 30 and out to branch station X over lead
30. Thus the circuit is arranged to broadcast

‘messages to branch station X in accordance with

the operation of printer 33.  Since the line wind-

- .ing 2% of printer 33 is in series with the branch

station line, a home record” will be made of

‘all messages broadcast.

The operation of a second brogdcast key 53
will connect negative battery over lead 43

- through the armature of the corresponding re-

lay 36, through the lower right operated con-
tacts of key 93, through the lower right non-
operated contacts of the intermediate broadcast

- keys in succession to key 52 where the circuit

Is shunted back, through the upper right oper-
ated contacts of key 52, and the upper left non-
operated contacts of the intermediate broadcast
keys in succession to key 53, through the upper

left operated contacts of key 53, the left non-

operated contacts of switching key 5l,
to branch station Y over lead 30.
Assume again that broadcast key 52 enly is
operated. The circuit controlled by the sending
contacts of the broadcast printer 33 is traced
from negative battery on lead Tt, through the
left non-operated contacts of key {1, into print-
er 33, through the keys 38 and sending contacts
26, out to printer 33 and through the line wind-
ing of master sending relay 4i, through the lower
right non-operated contacts of the broadcasting
keys in succession beginning with 53 and end-

and out

ing at 92, through the upper right operated con-

tact of key 52, and back through the upper left
non-operated contacts of the remaining bhroad-
casting keys in succession ending with key 53,
back over lead 83, through the right non-oper-
ated contacts of key {1, to ground through re-
sistance 82.

Assume now that both broadcast keys 52 and
93 are operated. The circuit for the sending
contacts is traced from negative battery on lead
11, through the left non-operated contacts of
key 11, into printer 33, through “break” key 38
and sending contacts 28, out of printer 33,
through the line winding of relay 41, through
the upper right operated contacts of key 53, over
lead 83, through the right non-operated centacts
of key II to ground through resistance 82.

The clrcmt as traced above for the condition
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of two operated broadcast keys is shown schemat- -

ically on Fig. 1 for stations B and E. It will be

seen from Fig. 1 that the lowest numbered broad-
- cast key which is operated, namely 19, includes

the line relay 25 of broadcast printer 33 in the
corresponding branch lead 30. The operation of

key 19 also connects the lead from the armature |

of relay 36 associated with the next higher num-
bered key which is operated; namely key 22, di-
rectly to the lead from branch line 30 associated

5.
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with key 22 as shown. Finally, the highest num-
bered broadcast key which is operated, in this
case key 22, connects the lead from the line wind-
ing of relay 41 directly to the ground lead 83
as shown, | . o

If any branch station wishes to signal the con-
trol station during broadcasting the calling key 1,
Fig. 1, at the station is operated and released.

‘Referring to Fig. 2, the operation of the calling
key furnishes ground to operate relay 34 as ex-
-plained above.

The .operation of relay 34 fur-
nishes ground to operate relay 14 on a . circuit
from battery cn lead 42, through the left op-

-erated contacts of key 52, through the winding of -

relay 14, to ground at the lower front contact of
relay 34. When now the calling key at the
branch station is restored, relay 34 will release,
but relay 14 will remain locked up to ground at
its lower front contact. A circuit is thus estab-
lished to light the line lamp 58. This circuit is
traced from battery on lead 16, through lamp 54,
right non-operated contacts of key 50, upper in-
ner front contact of relay 74, upper. back con-
tact of relay 34 to ground through relay 15. This

line signal may be answered at the control sta-.

tien by first restoring key 52 to normal and then
by the operation of switching key 50 and opera-
tor’s Key §0 in the same direction. This will con-
nect a repeater between control station printer
32 and branch station X, as explained above.
At the same time the release of key 52 discon-
nects the circuit through the armature of the
broadcast sending relay 36 to lead 30, at the right
courtbacts of key 52, so that the broadcast mes-
sages are no longer transmitted to branch sta-
tion X, It will be scen, therefore, that individual
communication may now be carried on between

printer 32 and branch station X, while printer 33

continues to broadcast to other branch stations.
The release of key 52 also extinguishes lamp 54

by opening the locking circuit of relay 14 at the

lefi contacts of key 52. Relay T4 on releasing
opens the lamp circuit. If at the end of this
individual conversation, key 50 is left operated,
the branch station may cause the operation of
“clear-out” lamp 85 or 56 by operation and re-
lease of the calling key at the branch station.
Operation of the calling key will operate relay
34, which in turn will cause the operation of
relay T4. The subsequent release of branch sta-
tion calling key will light the “clear-out” lamn
in the manner explained above.

What is claimed is:

1. In a telegraph exchange system in combi-
nation, a plurality cf branch stations equipped
with bprinting telegraph apparatus, a control
station equipped with printing telegraph units,
connecting circuits from the branch stations to
the control station, means at the control sta-
tion to connect any branch station with any
other branch station or with the control station
for printer telegraph communication, additional
means at the control station to simultaneously
establish a plurality of such connections, said
connections constituting a plurality of distinct
communicaticn circuits, and means at the con-

trol station to simultaneously transmit or broad-

cast from a printer telegraph unit at the control
stafion to the telegraph apparatus at any or all
branch stations. |

2. In a telegraph exchange system in combi-
nation, a plurality of branch stations equipped

with printing telegraph apparatus, a control

station equipped with printing telegraph units,
connecting circuits from the branch stations to

connect thereat or signal

Y

the control station, means at the control sta-
tion to connect any branch station with any oth-
ér branch station or with the control station
for printing telegraph communication, addition-
al means at the control station to simultaneous-
ly establish a plurality of such connections, said

connections constituting a plurality of distinct

communication circults, means at the control |

station to simultaneously transmit or brosdecast

from, & printing telegraph unit at the control
station to the telegraph apparatus at any or all
branch stations, and means controlled from any
branch station to operate signaling means at
the control station fo initiate a call, obtain a dis-
‘ the control station
during broadcasting thereto. o

3. In a telegraph exchange system, in combi-

‘nation, a plurality of branch stations greater

in number than two, each equipped with print-

ing telegraph apparatus gnd motor means there-

for, a control station comprising a switchboard,
telegraph repeated elements and printing tele-

graph transmitter and receiver units, connecting

circuits from the branch stations to said control
station, means at said switchboard to connect a
repeater between any two branch stations for
printer telegraph communication or to connect
a branch station to a control station printer set.
means at said control station to simultaneously

transmit - or broadcast from a control station

printer to the telegraph apparatus at any or all

~ branch stations, means controlled from the con-

trol station to normally maintain the motor

-means at each branch station non-operative,
means. to start said motor means at a branch
station upon connection thereto for communica-

tion purposes and to maintain said motor means
running while thus connected, means controlled

from any branch station to operate signaling
means at said switchboard to initiate a call or

to obtain a disconnect thereat.

4. In a telegraph exchange system, in com-
bination, a plurality of branch stations greater
In number than two, each comprising printing
telegraph apparatus, motor means therefor, and

a control device for controlling the operation of

sald motor means from a remote point, a control
station including telegraph repeater elements
and printing telegraph apparatus, connecting

circuits from the branch stations to said control :

station, means at said control station to normal-
Iy maintain the motor means at each branch

- station non-operative .through the medium of

the control device thereat, means to connect

a8 telegraph repeater. between any two branch
stations or to connect any branch station and

the control station for printing telegraph com-
munication and to start the motor means at such.

branch stations, means to simultaneously trans-
mit or broadcast from the telegraph apparatus
at the control station to the telegraph apparatus
at any or all branch stations and to start the

motor means at such branch stations, means
controlled from any branch station to operate

signaling means at the control station to in-
itiate a call>or fo obtain a disconnect at said
control station. . | |

9. In a telegraph exchange system in combi-
nation, a- plurality of branch stations equipped
with printing telegraph apparatus, motor means

and means for controlling said motor means from

2. remote point, a control station equipped with
printing telegraph transmitter and receiver units
and telegraph repeaters, circuit means connect-

ing each branch station to the control station,
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means to normally maintain the motor means
at the branch stations non-operative, means at
the control station to connect g repeater between
any two branch stations or to connect any branch
station and the control station for printing tele-
graph communication, means controlled from
the control station to start the motor means at
the branch stations thus connected, additional
means at the control station to simultaneocusly
establish a plurality cf such connections, means

- at the control station to monitor on a connection

between two branch stations by connecting a

-~ control station printer in said circuit, means
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controlled from any branch station to operate

signaling means at the control station to initiate
a call or obtain a disconnect, means at the

control station to simultaneously transmit or
station

broadcast messages from. a control
printer to any or all branch stations and to start
the motor means thereat, means whereby said
control station printer prints a home record of
messaces broadcast, means controlled from any
branch station to operate signaling means at
the control station during broadcasting thereto,

means whereby a second control station printer

may communicate individually with said branch
station during broadcasting to other branch sta-
tions.

6. Means for controlling frem a remote point
the operation of the motor associated with a
printer telegraph unit, comprising in combina-
tion, a control circuit extending from the printer
unit to the control point, a polarized and a non-
polarized relay in series connected to the control
circuit at the printer unit, ccnnections from op-

posite terminals of the nen-poiarized relay wind-

ing to the armature and a contact of the polarized

relay, means to normally maintain the armature

of said relay electrically free of said contact,
means at the control ctatlon to apply to said
control circuit current of a polarity to operate
the armature of said polarized relay against

said contact to short circuit said non-polarized

relay, and means controlled by said non-polar-
ized relay to apply power to drive said printer
unit motors.

7. Means for controlling frem a remote point,
a motor associated with a printer telegraph com-
prising in combination, a control circuit extend-
ing from the printer telegraph to a control point,
relay means connected to the control circuit at

said printer telegraph, said relay means being

cperable in one sense by current of a given
polarity and in the opposite sense by current of

the opposing polarity, means controlled by sa:d
‘relay means to apply power to drive the printer
cet motor, means at the control station to apply

{o said control circuit current of polarity to
start or stop sald motor as desired through suita-
able operation of said relay means.

8. Means for controlling from a remote point

the cperation of the motor asscciated with a

printer telegraph set, comprising in combination, -

s conirol circuit extending from said printer set
to the contrcl point, a polarized and a non-polar-
ized relay in series connected to said circuit at

sald printer set, connections from opposite ter-

minals of said non-polarized relay winding to
the armature and a contact, respectively, of said
polarized relay, means at the control station to

~apply to the control circuit current of a polarity
" to operate the armature of said polarized relay

iHn

against sald contact thus connected to short
circuit and thus release the non-polarized relay.

2,085,577

current polarity to 'operate' the polarized relay

armature against its opposite contact, thus re-

moving said short circuit from and operating
said ‘non-polarized relay, and means controlled

by said non-polarized relay to apply power to

drive said printer set motors while said polarized

y

relay is actuated in a certain predetermined

_ sense,

9. In a telegraph system in combination a plu-

rality of branch stations, a control station, con-
necting lines from each branch station to the
control station, telegraph means at said stations,

8 signal control device at each branch station.

10

means actuated upon operation of said signal

coentrol device at an idle branch station to operate

a line s’'gnal at said control station, means at

said coentrol station to restore said line signal to
normal upon connecting telegraph means to said

branch station line, means for said branch sta- .
tion to subsequently operate a disconnect signal.

at sald control station by restoring said signal
control device at said branch station, means
at the control station to establish a telegraph

communication circuit with the telegraph means
~at an idle branch station, means for said called

branch station to operate said disconnect signal
at the control station after the establishment
of sa’'d latter communication circuit by operation
and release of the signal control device at said
branch station.

10. In a telegraph system in combination g plu-
rality of branch stations, a control station, con-
necting lines from each branch station to the

control station, signal control means at each

branch station, switching means individual to

each branch station at the control station, means

ectuated upon operaticn of said signal control
means at an idle branch station to operate a line
signal at the control station, means to restore

‘sald line signal to normal by operation of the

switching means associated at the control station
with rald branch station, means to operate a

d sconnect signal at said control station by the
subsequent restoration of said operated signal

contr:l means, means at the control station un-
der the control of said signal control megns. to
prevent the re-operation of said line signal when
sald operated switching means is subsequently
restored, means to restore said disconnect signal

to normal by the subsequent restoration of said -

operated switching means, means to operate said
disconnect signal after operation of the switch-
ing means associated with an idle branch station

by the subsequent operation and release of the

correspcending signal control means thereat.

11. In a telegraph system in combination, a
plurality of branch stations, -a control station,
connecting lines from each branch station to
the control station, a first and a second switch-

- Ing device assoclated with each branch station at

sald control station, a signal control device at
each branch station, means at said control sta-
tion under the control of said signal control
device at an idle branch station to operate a
line signal at said control station to initiate 2
call thereto, means to restore said line signal to
nermal upon operation of the corresponding first

at said control station under the control of the
s'gnal control device at the branch station to
subzequently operate a disconnect signal at the
control station, means to restore said disconnect
signal to normal by restoration of said operated
first switching device, means at said control

1o
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- switching device at said control station, mean

means at sald control station to reverse said station operative after operation of g first switch- 75
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ing device associated with an idle branch station,
to Initiate a call thereto and under the control
of the signal control device at the branch station.
thus connected to operate said disconnect signal,
means at said control station operative after
the operation of sald second switching device
associated with an idle branch station and under
the control of the signal control device at the
branch station thus connected to operate g, line
signal at the control station, means to restore
sald line signal to normal by restoration of said

. operated second switching device.

15

12. In a telegraph switching system, in com-
bination, a -plurality of branch stations each
equipped with printing telegraph apparatus, mo-
tor means therefor and means for controlling said

motor means from a remote point, & control sta-.
tion equipped with printing telegraph apparatus, |

telegraph repeaters and a switchboard, connect-
ing lines from each branch station to the switch-
beard, a plurality of three-position switching keys
on sald switchboard individual to said branch
stations, three-position operators’ keys on said

- switchboard individual to said control station
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printers, nieans whereby, with said switching
keys normal, current of a certain polarity is
transmitted to the branch stations to maintain
the motor means at said branch stations non-
operative through said remote control means,

means whereby, upon operation of any switching
key, the current polarity to the corresponding

branch station is reversed thus starting the motox
means thereat, means whereby, upon operation
of any two switching keys in the same direction, a
telegraph repeater is connected between the cor-
responding branch stations for printing telegraph
communication, means whereby, upon operation
of an additional pair of switching keys in the
direction opposite to that of the first two keys
operated a second repeater is connected between

the branch stations corresponding to said sec- ,‘

ond pair of operated keys, said connection con-
stituting an additional communication cireunit
distinet from that first mentioned, means where-
by, upon operation of an operator’s keyin thesame

-direction as two operated switching keys, a con-

trol station printer may monitor on the connec-
tion between the two branch stations thus con-
nected, means whereby upon operation of g3
switching key and an operator’s key in the same
direction, the corresponding branch station is
connected to the control station for printing tele-
graph communication therewith, means whereby
any branch station may operate signaling
means at the control station to initiate a call or
obtain a disconnect thereat.

13. In a telegraph switching system, in com-

“bination, a plurality of branch stations each

equipped with printing telegraph receiving means,

motor means and means for controlling said

motor means from a remote point, a control sta-
tion equipped with printing telegraph transmit-

ter and receiver, and relay means associated

therewith for broadcasting from said control sta-
tion printer to any or all branch stations, con-
necting lines from each branch station to the con-
trol station, a switchboard at the conirol sta-
tion, a plurality of broadcast keys on said switch-
board individual to said branch stations, means
whereby, upon operation of one said broadcast
key, sald broadcast means is connected to said
branch station and the receiving unit of the
broadcast printer is also connected to said hranch
station, means whereby, upon operation of a plu-
rality of broadcast keys, said broadcast means

is connected to the correSponding branch sta-

o

tions and the receiving unit of said broadcast

- printer is connected to one said branch station

dependent upon the sequence of arrangemens

and operation of said broadeast keys, means

whereby, with the broadcast keys normal, cur-

rent of a certain polarity is transmitted to said

branch stations to maintain the -motor means
thereat inoperative through said remote control
means, means whereby, upon the operation of any
broadcast key, the current polarity to the corre-
sponding branch station is reversed and the motor
means thereat are started. =~ -
14. In a telegraph exchange system, in com-

':bination, a plurality of branch stations each 3
‘equipped with printing telegraph apparatus ang

10

15

motor means therefor, a control station equipped

with printing telegraph transmitters and receiv-
ers, relay means associated with one said control
station printer for broadcasting from said con-
trol station printer to the telegraph apparatus at

20

any or all branch stations, a switchboard at said

control station, a plurality of switching keys on
said switchboard individual to said branch sta-
tions and operators’ keys individual to sald con-

trol station printers for connecting any branch
station to any other branch station or to a con-

trol station printer for printing telegraph com-

munication, a plurality of broadcast keys on said
30

switchboard individual to said branch stations,
means whereby, with the switching and broadcast

- keys associated with a given branch station not-
mal, current of a certain polarity is transmitted

to said branch station to maintain the motor
means non-operative, and means whereby, upon
operation of either said switching or broadeast
key, the current polarity to said branch station
Is reversed, thus starting said motor Imeans, means
whereby, upon operation of any broadesst key,
the broadcast means is connected to the corre-

sponding branch station and the receiving unit
of the broadcast printer at the control station

is connected in the circuit to said branch station,

‘means whereby, upon operation of g plurality
of broadcast keys, said broadcast means is con-

nected to the corresponding branch stations and

293
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the receiving unit of the broadcast printer is con- =

- nected in the circuit to one said branch station

dependent upon the sequence of arrangement and

operation of said broadcast keys, means whereby |

any branch station during broadcasting thereto
may operate a break signal at the control station,
and means whereby, upon restoration of the cor-
responding broadcast key and subsequent opera-
tion of the corresponding switching key, said

break signal may be extinguished and a second
‘control station printer connected to said branch

station for individual communication therewith
during broadcasting to the other stations. o
15. In a telegraph exchange system, in com-

GO

bination, a branch station and a control station,

the control station, a printing telegraph trans-
mitter and receiver and means for controlling the

printer motor from a remote point connected to 6:

said circuit at the branch station, means at the
control station to transmit over said. circuit cur-
rent of a polarity to maintain the printer set

-a circuit extending from said branch station to

motor thereat non-operative through the medium

of sald remote control means, means at said con-
trol station to reverse said current polarity over

‘sald circuit, thus rendering the printer set motor

at the branch station operative through said re-
moete control means. o | |

70

16. In a printing telegraph system comprising 75
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a8 control statien a plurality ef branch stations
and a plurality of switching means at the control
station individual to said branch stations for con-

 necting any branch station with any other branch

15

20

station, & signaling system therefor comprising
in combination, a signal circuit extending from
each branch station to the control station, each
such circuit terminating at the branch station in
a signal control means, and having individual

“thereto at the control station a first and second -

relay and a connect signal means, with disconnect
signal means common to all said circuils, means
whereby any branch station may initiate a call
by operation of the signal control means thereat
to operate said connect signal means through the
consequent operation of the first relay, means at

“the control station to restore said connect signal |
" means to normal through operation of the second

relay consequent upon operation of the switching
means associated with said branch station, means

for connecting the calling to a called station by

operation of a second switching means, means
whereby the calling station may terminate said
call by release of said signal control means thereat
to release said first relay and thus operate a dis-
connect signal means, means whereby the called
station may terminate said call by first operating
the signal control means thereat to operate said

~ first and second relays and then releasing said

30

signal control means to release said first relay and
operate said disconnect signal, means whereby
all signal means including said disconnect signsal

means are restored to normal upon the subsequent

restoration of said switching means.
17. In a printing telegraph system comprismg

g, control station, a plurality of branch stations,

40

45

50
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80
lease of the signal control means thereat to re-
- lease said first relay and operate a disconnect sig-

85

70

switching means at the control station individual

to said branch stations for establishing broadcast
~circuits to broadcast to any or all branch stations
and switching means individual to said branch

stations, for interconnecting the same, a signaling
system for said system comprising, in combina-
tion, a signal circuit from each branch station
to the control station, each such circuit terminat-
ing at-the branch station in a signal control

means and having individual thereto at the con-
‘trol station a first and second relay and a connect

sienal means, with disconnect signal means there-
at common to all said circuits, means whereby any
branch station may initiate a call by operation of
the signal control means thereat to operate said
connect signal means through the consequent op-
eration of said first relay, means at the control
station to restore said connect signal means to

normal through operation of the second relay -

consequent upon operation of the switching means
associated with said branch station, means for
connecting the calling to a called station by opera-
tion of a second switching means, means whereby
the calling station may terminate said call by re-

nal means, means whereby the called station may
terminate said call by first operating the signal

control means thereat to operate said first and

-second relays, and then releasing said signal con-

trol means to release said first relay and operate
said disconnect signal, means whereby all signal
means including said disconnect signal means are

restored to normal upon the subsequent restora-

tion of said switching means, means whereby the

" control station may broadcast to branch stations

having operated broadcast switching means,
means whereby during broadcasting to a branch

I5 station such statmn may operate a break srgnal

3, 035 577

at the contrel station by first operatmg the 51gnal

trol means to release said first relay and operate
said connect signal means, means to restore said

_connect signal means to normal upon restoration

of said broadcast swilching means.
18. In a telegraph exchange system, in combi-

‘control means tliereat to operate said first and - '
‘second relays, and then releasing said signal con-

nation, a plurality of branch stations greater in

number than two, each equipped with printing
telegraph apparatus, a control station equipped

with printing telegraph apparatus, connecting cir--

10

cuits from the branch stations to the control sta-

tion, means at the control station to connect any
15

branch station with any other branch station or

with the control station for printing telegraph =
communication, and means at the control station

to transmit or broadcast from the telegraph appa-
ratus at the control station simultaneously to the
telegraph apparatus at any or all branch stations.

19. In a telegraph switching system, in combi-~
nation, a plurality of branch stations greater in

20

number. than two, each equipped with printing

telegraph receiving means, a control station

equipped with printing telegraph  transmitting

or

means, means electrically connecting the branch

stations to the control station, means at the con-

trol station to transmit or broadcast from the
printing telegraph transmitting means at the con-

trol station simultaneously to the receiving means
~at any or all branch stations and non-telegraphic

means whereby any branch station may signal the
control station during broadcasting thereto.

s0.

20. In a telegraph switching system, in combi- .

" nation, a plurality of branch stafions, each

equipped with printing telegraph apparatus, a

control station equipped with a printing telegraph
transmitter and receiver, means electrically .con-
necting the branch stations to the control station,
means at the control station to transmit or broad-

cast from the telegraph transmitier at the control

station simultaneously to the telegraph apparatus
at any or all branch stations, and means whereby
individual communication may bhe established be-
tween any one of said branch stations and the

control station during such broadcasting to the

other branch stations and W1thout 1nterfer1ng
therewith.

21. In a telegr aph sw1teh1ng system in cembl- |

nation, a plurality of branch stations, each
equipped with printing telegraph apparatus, a
control station equipped with a printing telegraph

transmitter and receiver, means electrically con-
" necting the branch stations to the control station,

means at the control station to fransmit or broad-

- cast from the printing telegraph fransmitier at

the control station simultaneously to the printing
telegraph apparatus at any or all branch stations,

the control station during broadcasting thereto,
and means whereby individual communication
may be established between such branch station
and the control station during such broadcasting
to the other branch stations, and without interfer-

| 1ng therewith.

22. In a telegraph exchange syetem in com-
bination, a plurality of branch stations, each
equipped with printing telegraph apparatus,

apparatus, means electrically connecting each

branch station to the control station, means at

the. control -station to connect any branch sta-

tion with any other branch station or with the

control station for printing telegraph communi-~
cation, means at the control station to transmit

35
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- means whereby any branch station may signal
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control station equipped with printing telegraph |
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75
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che control station simultaneously to the tele-

graph apparatus at any or all branch stations,
and means whereby individual communication

may be established between any one of said
branch stations and the control station during
such broadcasting to the other branch stations
and without interfering therewith.

23. In a telegraph exchange system, in combi-

nation, a plurality of branch  stations, each -

equipped with printing telegraph apparatus, a
control station equipped with printing telegraph
apparatus, means electrically connecting each
branch station to the control station, means at
the control station to connect any branch sta-
tion with any other branch station or with the
control station for printing telegraph communi-
cation, means at control station to transmit or
broadcast from the telegraph apparatus at the
control station simultaneously to the telegraph
apparatus at any or all branch stations, means
whereby any branch station may signal the con-
trol station during broadcasting thereto, and
means whereby individual communication may
be established between such branch station and
the control station during such broadcasting to
the other branch stations, and without interfer-
ing therewith. |

24. In g telegraph switching system, in combi-

nation, a plurality of branch stations greater in
number than two, each equipped with printing
telegraph apparatus, a control station equipped

with a printing telegraph transmitter, means

electrically connecting each branch station with
the control station, means at the control sta-
tion to connect any branch station with any oth-
er branch station for exclusive telegraph com-
munication therebetween and to transmit or
broadcast from the control station transmitter
simultaneously to any or all branch station print-
ers and means whereby the control station print-
er prints a home record of all messages thus
broadcast. | |

25, In a telegraph exchange system, in combi-

‘nation, a plurality of branch stations greater in

number than two, each equipped with printing
telegraph apparatus, a control station equipped
with a printing tfelegraph transmitter and re-
ceiver, means electrically connecting each branch
station to the control station, means at the con-
trol station to connhect any branch station with
any other branch station or with the control sta-
tion for printing telegraph communication, means
al the control station to transmit or broadcast
from a control station -printer simultaneously to
the telegraph apparatus at any or all branch sta-
tions, and means whereby the control station
printer prints a home record of all messages thus
broadcast.

26, In a telegraph switching system, in com-
bination, a plurality of branch stations each
equipped with printing telegraph apparatus, a
control station equipped with a printing tele-
graph transmitter and receiver, means electrical-
ly connecting the branch stations to the control

station, means at the control station to transmit

or broadcast from the control station printer si-
multaneously to the telegraph apparatus at any
or all branch stations, means whereby any branch
station may signal the control station during
broadcasting thereto, means whereby individual
communication may be established between such

branch station and the control station during

broadcasting to the other branch stations and
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or broadcast from the telegraph apparatus at o

ord of all messages thus broadcast.
27. In a telegraph switching system, in combi-

'na'.tiori, & plurality of branch stations, each

without interfering therewith, and means where-
by the control station printer prints a home rec-

equipped with printing telegraph receiving ineans, |

a control station equipped with & printing tele-

- graph transmitter and receiver, a circuit con-

necting each branch station to the control sta-
tion, means at the control station to transmit or

10

broadcast from the control station printer simul-

taneously to any .or all ‘branch stations, said

broadcast means comprising a master sending |

relay associated with the control station printer
and operable in accordance therewith and a plu-

15

rality of sending relays individual to said branch

ing relay, means to connect any or all of said
individual sending relays to their respective
branch station circuits for broadcasting there-
over, and means whereby the control station

~ printer prints a copy of messages thus broadcast.

‘Station circuits and operable by said master send-

20

28. In a telegraph switching system, a plurality

of branch stations and a control station, each
equipped with printing telegraph apparatus, a

25

circuit connecting each branch station with the

control station, switchng keys at the control sta-
tion, one for each branch station circuit, and

broadcast means interposed between the control

station telegraph apparatus and said switching

keys, said switching keys in the normal position
closing a series circuit through all the keys and
the control station transmitter and receiver units.
and any or all of said keys operable to a second

Dposition to connect said broadcast means to the
corresponding branch station circuits, the control

station receiving unit being connected in one of
sald circuits dependent upon the sequence of ar-
rangement and the operation of the keys, and one
of sald keys completing an operating circuit for

30

35

0

the control station transmitter unit for control-

ling the operation of said broadcast means.

29. In a telegraph switching system, a plurality

of branch stations and a control station, each

- equipped with printing telegraph apparatus, a
circuit connecting each branch station to the con-

trol Station, switching keys at the control station,

45

one for each circuit, a master transmitting device |

associated with the telegraph apparatus at the
control station, and a plurality of sending relays

~at the control station individual to said branch

stations and controlled by said master transmit-

ting device, any or all of said switching keys be-

ing operable to a given position to connect the

- sending relays to their corresponding branch cir-
cuits whereby said telegraph apparatus at the

control station may broadcast messages to the
branch stations thus connected. @ @ -

30. Means for controlling from a remote point
‘the operation of a motor associated with a printer

telegraph set, comprising in combination, a con-

~trol circuit extending from said printer set to

50
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the control point, a polarized and non-polarized

relay in series connected to said control circuit at
said printer set, means controlled by said polar-

the control point for applying to said control cir-
cuit current of a predetermined polarity to oper-
ate said polarized relay in a predetermined sense
and release said non-polarized relay, and means

~controlled by said non-polarized relay for apply-

ing power to drive said printer set motors.

~3l. In & telegraph switching system, in com-
bination, a plurality of stations, each equipved

| 66
ized relay for normally maintaining said non- =

polarized relay in its actuated state, means at

0

7R



10

12

with pnntmg felegraph apparatus ‘means Inter-
connecting said stations, means at one of said
stations for transmlttmg or broadcasting from
the teleeraph apparatus at said station simulta-
neously to the telegraph apparatus at any or all
of said other stations, means whereby any receiv-
ing station may signal the sending station during

broadcasting thereto, and means whereby indi-

vidual communication may he established between
such receiving station and said sending station
during such broadcasting to the other receiving
stations and without interfering therewith,

32. In a signalling system, a first station, a sec-

" ond station, a signalling line connecting sa. d sta-

15

tions, telegraph apparatus at said first station
© eonnected to said signalling line, telegraph appa-

F ratus at said second station nermally discon-

e -'}'f;?-,i-f-nected from said line, the telegraph apparatus

at: ‘said. ﬂrst station being normally in a non-op-

eratmg cenditmn means for normally impressing .

" current of a predetermined polarity upon said

signalling line, means for simultaneously connect-

. ing said apparatus at said second station to said

28

| SIgnalling line and for reversing the polarity of
‘the current’ impressed on said signalling line and
© “meéans akb, the first station responsive to the re-

“versal of; polanty of saild signalling line for start-

 ing ‘said” telegraph apparatus into operation in

30

35

preparatwn for receiving code comblnatiens of
1mpulses | |

33. In a. telegraph system 23 plurality of out~

lying stations, a central station, -telegraph appa-
ratus at each of said outlying stations, circuit -
" connections’between sald eentral gtation and each
of said outlying stations, means rbr normally im-

- pressing.current of a predetermined polarity upon

40

- ing condition, and means at said central station

- 45

said circuit connections, means @t each of said

outlying stations responsive to said current of

predetermined polarity for: maintaining said tele-

graph apparatus thereat in a normal non-operat-

for interconnecting any of said outlying stations

and for simultaneously reversing the polarity of
the current on one of said circuit connections,

the current responsive means at the correspond-
ing outlying station being responsive to said re-

versal of polarity for starting the telegraph appa-

- ratus thereat into operation.

50

55
| - caid central station for interconnecting said tele--
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34. In a telegraph system, a pluraht:,r of out-
lying stations, a central station, circuit connec-

tions between said central station and each of

said outlying stations, telegraph. apparatus at
each of said outlying stations and at said cen-

tral station, said outlying station apparatus being

normally in a2 non- -operative condition, means at

eraph apparatus at a plurality of - sa:d outlymg
stations and for revelsmg the polarity of the cur-
rent on one of sald circuit connections, means
responsive to said reversal for rendering the tele-
graph apparatus at the cerrespondmg outlying
station operative and means at said central sta-
tion for connecting said telegraph apparatus at
said central station to said telegraph apparatus
at any one of said outlying stations.

35. A printing telegraph exchange system com-
prising a central station, a plurality of subscriber
stations, a plurality of normally closed telegraph

" subscriber lines interconnecting said central sta-

70

78

tion and said subscriber stations, manually oper-
able link circuits at said central station for inter-

connecting said subscriber stations, means at -

each of said subscriber stations for transmitting
and receiving impulses and means at said central
station for controlling the operation of the trans-

- subscriber stations,

cuits at said central station for interconnecting
- said subscriber stations, normally non-operating

2,085,577

mltting and receiving means at any of said sub- |

scriber stations, said means being responsive fo
the interconnection of any two of said subscriber
statiens by said link circuits.

36. A printing telegraph exchange system com-

prising a central station, a plurality of subscriber
stations, a plurality of telegraph subscriber lines

interconnecting said central station and said

manually operable link cir-

means at each of said subscriber stations for
transmitting and receiving impulses and means

- responsive to the interconnection of any two of

said subscriber stations by said link circuits and

to the disconnection thereof for rendering oper-.

ative and inoperative, respectively, said trans-
mitting and receiving means at each of said sub-
scriber stations. |

37. A printing telegraph exchange system com-
prising a central station, a plurality of subscriber
stations, a plurality of lines interconnecting said
central station and said subscriber stations,
manually operable link circuits at said central
station for interconnecting said subscriber sta-

- tions, means at each of said subscriber stations

for transmitting and receiving impulses and nor-
mally idle individual motor means for driving
each of said transmitting and receiving means,
the starting and stopping of said motor means
being controlled by the connection and discon-

nection, respectively, of said stations by the link
.¢ircuits at said central station.

.38, A telegraph exchange system comprising a

- ';central station, a plurality of subscriber stations,

g, plurality of telegraph subscriber circuits inter-

connected to said central station and said sub-
‘scriber stations, means for normally impressing
~current of a predetermined polarity on said cir-
cuits, link circuits at said central station for

interconnecting said subscriber stations, tele-

graph apparatus at each of said subscriber sta- -

tions, said telegraph apparatus being normally in
a non-operative condition, means controlied by
said link circuits for reversing the poiarity in one
of said subscriber circuits and means responsive
to said reversal of polarity for starting the tele-

graph apparatus at the corresponding subscriber

station into operation.

39. A printing telegraph exchange system com-
prising a central station, a plurality of subscriber
stations, a plurality of telegraph subscriber lines
interconnecting said central station and said sub-

scriber stations, manually operable link circuits

at said central station for interconnecting said

subscriber stations, means-at each of said sta-

tions for transmitting and receiving character
signals, a normally non-operating motor at each

subseriber station for driving said means, and
means directly responsive to the interconnection

of any of said subscriber stations by said link cir-
cuits and to the disconnection thereof for start-
ing and stopping, respectively, the motors thereat.

40. A telegraph exchange system comprising a
central station, a plurality of subscriber stations,
a plurality of telegraph subscriber lines inter-

‘connecting said central station and said sub~

scribed stations, means at the central station for
interconnecting said subscriber stations, auto-
matic telegraph apparatus at each ¢f said sub-
scriber: stations, said telegraph apparatus being
normally in a non-operative condition, means for
impressing a current of a predetermined polarity
on said subscriber lines, means responsive to the
interconnection of any of said subscriber stations
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for_reversing the polarity on one of said sub-
scriber lines and means responsive to sald reversal
of polarity for starting the telegraph apparatus
at the corresponding subscriber station into oper-
ation. . - |

41. A telegraph exchange system comprising a.
central station, a plurality of subscriber stations,
& plurality of telegraph subscriber circuits inter-
connecting said central station and said sub-
scriber stations, manually operable link circuits
at sald central station for interconnecting said

subscriber stations, telegraph apparatus at each

of sald stations, sald telegraph apparatus being

normally in-a non-operative condition, control

means at each subscriber station for normally
maintaining the telegraph apparatus thereat in
non-operating condition and means for reversing
the polarity of the current on one of said sub-
scriber circuits, the control means at the corre-
sponding subscriber station being responsive to
sald reversal of polarity for starting the telegraph
apparatus thereat into operation. . -
42. A telegraph switching system including a
central station equipped with telegraph appa-
ratus, a plurality of branch stations, each equipped

with telegraph apparatus, branch station circuit

means extending from each branch station to the
central station, a plurality of station keys individ-
ual to said branch station circuit means at the
central station, means including said station keys
whereby a telegraph communication circuit may
be established between any two branch stations
and whereby said telegraph sending means at the
central station may send individually to any said
branch station, and means including said sta-
tion keys whereby said sending means may broad-
cast to any or all of said branch stations.

43. A telegraph switching system comprising, in

combination, a central station equipped with a
printing telegraph transmitter and a plurality
of branch stations each equipped with a print-
ing telegraph receiver, branch lines extending
from each branch station to the central station,
& plurality of station keys individual to
sald branch lines at the central station,
means Including said station keys whereby said
central station printer may send individually to
any of said branch station printers, means in-
cluding said station keys whereby said central
station printer may broadcast to any or all of
sald branch station printers, remote control means
including said station keys whereby the printer
set motors at a branch station are running only
while the corresponding station key is operated,

and non-telegraphic signalling means operable °

during the connection whereby any said branch
station may acknowledge to the central station
the receipt of a message therefrom. |

44. In g signaling system; a first station: a
second station; circuit connection between said
stations; telegraph apparatus at said frst sta-
tion; a normally stopped motor for operating said
telegraph apparatus when in operation: manual
means at said second station for controlling the

polarity of current on said circuit connection,

and polar responsive means at said first station
controlled by said manual means for starting said
motor. | |

45. In a signaling system; a first station: a
second station; circuit connection between said
stations; telegraph apparatus at said first sta-
tion; a motor for operating said telegraph appa-
ratus when in operation:; control means at said
second station for controlling the polarity of
current on said circuit connection, and polar re-

13
sponsive means at said first station controlled by

sald control means for controlling the operation
of said motor. . |

46. In a telegraph system; a first sta,tion: a

second station; circuit connection between said
stations normally having thereon current of 2
bredetermined polarity; normally non-operative
telegraph apparatus at' said second station: a
polar relay at sald second station; manually op-
erated means for reversing the polarity of the

current in sald circuit for operating said polar

relay; and means controlled by the operation of

said polar relay in response to the reversal of
polarity for starting

into operation.

sald telegraph apparatus -

10

15

4'7. A printing telegraph system including a

circuit at one of said stations for interconnect-
Ing said stations, normally non-operating tele-
graph apparatus at said stations and means re-
sponsive to the connection and disconnection of
said link circuit with any distant station for ren-
dering operative and inoperative respectively, the
telegraph apparatus at the corresponding distant
station. | R L

48. A printing telegraph exchange comprising
a control station, a plurality of other stations, g,
plurality of circuits interconnecting said control
station and said other stations, a manually op-
erable link circuit at said control station for in-
terconnecting sald stations, printing telegraph

- apparatus at each of said stations, a normally

non-operating motor at each of said other sta-
tions for driving the telegraph apparatus there-
at, and means responsive to the interconnection
of any of said stations by said link circuit and
to the disconnection thereof for starting and
stopping, respectively, the motors thereat.
49. A telegraph system including a plurality of
telegraph stations, communication circuits ex-
tending between sald stations, telegraph appa-
ratus at said sfations, manually operable means
for interconnecting the telegraph apparatus at
sald stations for communication purposes, and
means responsive to the operation of said manu-
ally operable means for controlling over the com-

 plurality of stations, a manually operable link

20

25
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munication circuit the starting and stopping of |

said telegraph apparatus. | |
50. A telegraph system including a plurality of
telegraph stations, telegraph apparatus at said

stations, a central exchange point. communica-

tion circuits extending between said central ex-

change point and said telegraph stations, manu--

50

ally operable means at said exchange point for

Iinterconnecting said telegraph stations, and
means rendered effective by the operation of said
manually operable means for. controlling over

the communication circuit the starting and stop-

ping of said telegraph apparatus. |
51. A telegraph system including s main sta-

tion, a plurality of outlying stations, telegraph

apparatus at said stations, circuit means inter-

6b

80

connecting said main station and said outlying

stations, means manually controlled at said main
station for making interconnections between said

65

main station and any of said outlying stations,

and means responsive to the interconnections and

disconnections for controlling the operation of

telegraph apparatus at the corresponding outly-
ing stations, as desired. | |

- 52. A telegraph system including a3 main sta-

tion, a plurality of outlying stations, telegraph

70

transmitting apparatus at said main station, tele-

graph recelving apparatus at said outlying sta-
tions, communication circuits extending between

75
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said main station and sald outlying stations,
manually operable means at said main station
for interconnecting said main station and any of
said outlying stations for communication pur-
poses, and means controlled over the communi-
cation circuit by the interconnection of said main

station and any of saild outlying stations and by

the disconnection of said stations for controlling
the operation of the telegraph receiving appa-
ratus at said outlying stations as desired.

53. A telegraph system including a central sta-
tion, a plurality of branch stations, telegraph

apparatus at said stations, normally closed com- -

munication circuits between said central station
and said branch stations, means under the con-
trol of an operator at said central station for
interconnecting said stations, and means respon-
sive to said interconnection for controlling over
the communication circuit the operatlon of sald
telegraph apparatus.

54, Means for controlling the operation of

printing telegraph apparatus from a remote point

comprising, in combination, a control circuit
extending from said telegraph apparatus. to a
control point, relay means associated with said
control circuit at said telegraph apparatus, and
means at the control point for transmitting over
said control circuit current of polarity to render

said telegraph apparatus operative or inopera-

tive as desired through the sultable operation of
said relay means.

09. In a telegraph system, in combmatmn tele-
craph apparatus at one point, g control circuit
extending from said telegraph apparatus to a
distant control point, and means at said control
point for applying to said control circuit current
of one polarity to render said telegraph appa-
ratus operative and current of the opposite po-
larity to render said telegraph apparatus mop-
erative as desired. :

56. In a telegraph system, in combination, an
outlying station and a confrol station, a control

cirecuit extending from said outlying station to

the control station, telegraph apparatus at the
outlying stations, means associated with said

control circuit at the outlying station for con-

‘trolling the operation of said telegraph appa-
ratus from a remote point, and means at said
control station for transmitting over said con-
trol circuit current of polarity to render said
telegraph apparatus operative or inoperative, as
desired, through the suitable eperatmn of said

- control means.

b'7. A telegraph system mcludmg a plurality ef
telegraph stations, communication circuits be-

tween said stations, telegraph apparatus at said

stations, manually operable means for intercon-
necting the telegraph apparatus at said stations
for communication purposes and for impressing
current of a predetermined polarity on said com-
munication circuits to control the operation of
said telegraph apparatus. |

58. A telegraph exchange system including a

central station and a plurality of branch sta-

tions, circuit means interconnecting said central
station and said branch stations, telegraph appa-
ratus at said stations, and manually operable
means at said central station for interconnect-
ing said stations for communication purposes and
for impressing current on said circuit means to
render said telegraph apparatus operative and
inoperative, as desired.

59. In g telegraph system, a plurality of out-
lying stations, a central station, telegraph appa-
ratus at said stations, circuit nie'ans interconnect-

2,085,577

ing sald central station and said outlying sta-
tions, means manually controlled at said central

station for establishing communication circuits

between said stations, and means responsive to
the establishment of said communication circuits
for impressing current of a predetermined polar-

ity on sald circuit means to control the operation |

of the telegraph apparatus.

60. In a telegraph system, a plurality of out-
lying stations, a central station, telegraph appa-
ratus at said stations, interconnecting circuits
between said central station and said outlying
stations, means for normally impressing current
of a predetermmed polarity on said intercon-
necting circuits, and means for establishing com-

munication circuits between said stations and for .

reversing the polarity of the current impressed

on the interconnecting circuits of the stations

called to control the operation of the telegraph

- apparatus,

- 61. In a telegraph system, a plurality of branch
stations, a main station, telegraph apparatus at

~said branch stations and at said main station,
circuit means interconnecting said main station

and sald branch stations, means at said main

station for interconnecting said main station and
~any of said branch stations, and means controlled

by said interconnections for impressing current
of a predetermined polarity on the circuit means
to control the operatwn of the telegraph appa-
ratus.

62. In a communication system, a plurahty ot
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outlying stations, a central station, apparatus at -

sald central station for transmitting character
signals, apparatus at said outlying stations for
receiving the character signals, communication
circuits between said central station and said
outlying stations, means at said central station

for interconnecting said central station and any

of said outlying stations, and means responsive
to said interconnections for impressing current
on the circuits of the stations called to start
the operation of the receiving apparatus and
responsive to the disconnection of said stations
to stop the operation of the receiving apparatus

63. In a communication system, a plurality of
outlying stations, a central station, apparatus at
said stations for transmitting and receiving char-
acter signals, circuit connections between said
central station and said outlying stations, means
for normally impressing current. of predeter-
mined  polarity on saild circuit connections, and

“means at the central station for interconnect-

ing said circuit connections and for reversing the
polarity of the current thereon for controlling
the operation of said transmitting and receiving
apparatus.

64. In a telegraph system, a plurallty of tele-
eraph stations, circuit means interconnecting
said stations, telegraph apparatus at said sta-
tions, manually operable means for establishing
communication circuits between said stations,

“means rendered effective by the operation of said

manually operable means for impressing current
of a predetermined polarity on said communica-
tion circuits and means responsive to said cur-
rent of predetermined polarity for rendering sald
telegraph apparatus operative.

65. In a signaling system, a first station, a

‘sectiond station, circuit connection between said
stations, telegraph apparatus. at said stations,

means at said-first station for normally impress-
ing current of predetermined polarity on said
circuit connection, means at said flrst station for
establishing a communication circuit between
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sald stations, and means at said first station re-
sponsive to the establishment of said communica-
tion circuit for reversing the polarity of the cur-

rent to control the operation of said telegraph

apparatus.

66. In a printing telegraph system comprising
a plurality of printing telegraph subscribers’
lines terminating at a central office, manually
controllable cord circuits at the central office for
connection of any of said subscribers’ lines with
any central office printing telegraph machine,
means responsive to said connection for chang-
ing the polarity of the line current, and motor
control means at the subscribers’ office responsive

‘to said change in polarity of line current.

6'7. Means for controlling from a remote point
the operation of a motor associated with a
printer telegraph unit, comprising in combina-
tion, a control circuit extending from the printer
unit to a control point, polar relay means opera-

tively connected into the control circuit at the

printer unit, said relay megns having a motor

~ starting condition for starting the motors and be-
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-ing operable to motor starting condition by volt-

age of a predetermined polarily, and means at
the control point for applving voltage of the
proper polarity to operate said relay means to
motor starting condition.

68. In a telegraph system, a plurality of out-
lying stations, telegraph apparatus at said out-
lying stations, a control station, circuit connec-
tions between said control station and said out-
lying stations, a plurality of telegraph transmit-
ting units at said control station, and means at
said control station for establishing communica-
tion circuits between any one or more of the tele-
graph transmitting units at the control station
and any of said outlying stations and for chang-
ing the polarity of the current on the circuit
connections extending to the selected outlying
stations to control the operation of the telegraph
apparatus thereat.

69. In g printing telegraph system, in comb1-
nation, a telegraph printer, a master relay re-
sponsive to signals from said printer, s plurality
of relays under the control of said master relay

for Individually re-transmitting the signals

ransmitted by said printer, and circuit means

associated with each relay of said plurality for
receiving the retransmitted signals. | |
70. A telegraph system including, in combi-
nation, a plurality of stations greater in number
than three, each equipped with printing tele-
graph apparatus, means interconnecting said sta-
tions, means at one of said stations for transmit-
ting or broadcasting from the telegraph appara-
tus at said station simultaneously to the tele-
graph apparatus at any or all of said other sta-
tions, and means at any receiving station for sig-

naling the sendmg station durlng broadcastmg
without interferring therewith.

71. In a telegraph system, m' combination, a

i5

plurality of stations, circuit means interconnect-

ing said stations, connect signal means at a first
one of said stations individual to each of the
other statlons disconnect signal means at the
first station, signal control means at each of said
other stations, means at said first station under
the control of the signal control means at an idle
one of said other stations for operating the con-

nect signal means corresponding to said idle sta-

tion to initiate a call, means at said first station
for restoring said connect signal means to nor-
mal upon the establishment of a telegraph com-
munciation circuit betweensuchother station and
said first station, means at said first station under

the control of the signal control means at said

other station for operating the disconnect signal
means at sald first station and for preventing
the subsequent re-operation of said connect sig-
nal means when said telegraph communication
circuit is disestablished upon the termination of
the call, means at said first station operative

when said first station initiates a call to an idle

one of said other stations and upon the establish-

ment of such g telegraph communication circuit
to prepare a circuit for the subsequent operation .

of the disconnect signal means when said other
station desires to terminate said call, means at
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said first station under the control of the signal

control means at said other station for complete-

ly closing the circuit of and for operating said

~disconnect signal means, and means at said first

station operative upon the disestablishment of

the latter communication circuit to restore said

disconnect signal to normal. |
72. In a telegraph system, in combination, a
plurality of stations, circuit means interconnect-
ing said stations, switching means at a first one
of said stations for establishing telegraph com-

- munication circuits with the other stations, sig-

nal control means at each of said other stations,
8 first relay at the first station individual to each
of said other stations and under the control of
the signal control means at the corresponding

one of said other stations, connect signal means

at said first station individual to each of the
other stations and under the joint control of said
switching means and the corresponding first re-
lay, disconnect signal means at said first station,
a second relay at said first station individual to
each of said other stations and normally under
the joint control of said switching means and the
corresponding first relay for contrelling the
operation of said disconnect signal means, and
means for placing said second relay under the
exclusive control of said switching means.

GILBERT S. VERNAM.
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