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This invention relates to printing telegraph
systems, and more particularly to multi-office

. systems embodying & central station.and a plu-

15

20

rality of branch offices or stations.

The primary object of the invention is to de-
crease the number of channels or circuits re-
quired between the branch. offices.and the main
office or central station of a multi-office system,
or to increase the telegraph facilities between
outlying branch offices and the central station or
main office.

A telegraph system to which the invention is

applicable would be one where & considerable
number of branch offices or stations are located
-in a relatively small ares remote from the central
station, or so located that the installation or
maintenance of connecting circuits is difficult or
expensive, as ‘for example where a group of
branch stations are located on the opposite side
of a river or a bay from the central station so
that a connecting cable is required. In order
to decrease the size of the cable required or to
provide for increased facilities as the number of

- branch offices increases, in accordance with the
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invention, switching means would be provided in
connection with the signaling channels from the
central station arranged to connect the signaling
channels to a wanted branch station, or in the

case of a call from a branch station, to connect

the calling station to an idle one of the signaling
channels to the central station. In this manner
a comparatively large number of branch stations
may be operated over a small number of common
signaling channels to the central station.

It is an object of the invention to provide a
multi-office telegraph system having a switching

center for controlling the channels between the.

respective offices, which switching center may be
remote from the central office and &ll, or all but
.one, of the branch offices. Since the printers in
the printing telegraph system embodying the in-
vention may be used by subscribers or patrons
as well as in branch offices of the telegraph com-
pany, the term “branch office” is intended to
cover a2 subscriber’s or patron’s office.

Another object of the invention is to provide
a multi-office telegraph system having switch-
ing means for connecting the central office to a
wanted branch office and vice versa in which
some of the branch office lines are used only in
calling from the central office and others only in
calling from branch offices.

Another object of the invention is to provide

& multi-office system of the character described

55

adapted for central offices having a concentra-

(CL 178—-2)

tor for selectively connecting operator’s printers -

with calling and called branch offices and prefer-
ably & concentrator having terminals of direct
lines to branch offices as well as terminals of
branch offices connected through the switching
-center.

Another object of the invention is to provide
a multi-office system of the above character

having concentrator operator’s sets at the central . -

office adapted to be connected either to direct

branch-office lines or switching center channels

and to provide certain guard features to pre-
vent the operator from sending into switching
center channels before connection has been made
to a remote bra.nch office and for other pur-
poses.

Another object of the invention is to provide

15

a telegraph system. having selector switches to -

connect to wanted lines, the switches being con-
trolled by current impulses transmitted over the
telegraph lines or circuits, and in which the
operativeness of the telegraph transmitter de-
pends either upon the prior transmission of selec-

20

tive impulses for setting the selector switch or

upon the connection to telegraph receiving ap-
paratus. This feature of the invention prevents
an inadvertent attempt to transmit a message
before the connection has been extended to the
wanted line or office.

Other obJects and advantages of the invention
will appear from the following description of the

.25

system shown on the accompanying drawings

wherein

Fig. 1is a schematlc diagram of the preferred
embodiment of the invention, and

Figs. 2 and 3 are diagrammatic views of the
detailed circuits of the system shown in Fig. 1.

Referring to Fig. 1, a typical system embody-
ing ‘the invention comprises a central station or
main office M, a plurality of branch offices or
patrons’ offices A and B connected by direct line
circuits 10 and |1 to the main office, and other
branch offices C, D, E and F adapted to be con-
nected to the main office through the switching
center S and branch office channels or trunks 12

and 13. It will be apparent that by the pro-

vision of selectively operable switches ab ~the

switching center S to control the connection of a

calling or called brarch office to the channels 2/

and 138, the number of such channels may be
considerably less than the number of branch
offices since the lattéer are not in ‘continual op-
eration. The invention is of particular value
therefore where the installation or maintenance
of the circuits 12 and 13 is difficult or expensive,
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~or where additional bra.nch offices are required
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by the growth of theé system in the proximity of
the branch offices C, D, E and F, since the addi-
tional offices may be placed in service without
the installation of additional trunk ecircuits to
the main office.

As shown, the trunk circuits 12 are employed'

in selecting a wanted branch office from the
main or central station and are 'designated
“calling” trunks, whereas the trunk ‘circuits 13
are accessible to calling branch offices and are
designated “answering” trunks. The calling
trunks 12 terminate at the switching center S
in selectors s which are controlled from the cen-
tral station or main office in order to connect
a wanted branch office. On the other hand, when
one of the branch offices C, D, E or F has a
message to send to the central station, the branch
office operator transmits a signal as by depressing
a key of the printer keyboard whereupon one of
the finder switches f at the switching center con-
nects the branch office to one of the answering
trunks (3 to the main office or central station M.

After a connection is established between one
of the branch offices C, D, E or P, and the main
office M over either a calling trunk or an answer-
ing trunk, two-way communication may be had
between the main and branch offices. On the
other hand, if the main office places a call for a
branch office which is already connected to the
main “office or has initiated a call thereto, a busy

signal is transmitted from the switching center

S to the operator who is attempting to call the
busy branch office.

At the main office or central station M a con-
centrator or switchboard represented by the ¢on-
necting jacks 15 and switchboard plugs 22 may

‘be employed to connect the operator’s printers

{8 at the main office to any calling or called
branch office. As indicated, the concentrator
switchboard may include terminals of both di-
rect lines 10 and 14 to branch-offices and chan-
nels 12 and 13 to the switching center S. Certain
of the operator’s printers at the main office are
provided with a calling dial 1T and a key or
switch 18 whereby the printer may be connected
to one of the calling trunks {2.and impulses
transmitted over the calling trunk for controlling
the selector switches s. In accordance with an-
other feature of the invention, the selection, con-
trol and intelligence signals, and in the case of
an attempted call to a busy branch office, the busy
signal, are transmitted over a single line con-
ductor. In accordance with a still further fea-
ture of the invention provision is made whereby
the operator’s printer {6 will not function after
actuating the key I8 if an attempt is made fo
transmit message signals over a calling trunk 2

before th. dial 17 has been operated or a branch -

~ office has been connected by the assoclated se-
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lector switch S.

For a better understanding of the present in-'

vention, reference may be had to. Figs. 2 and 3

illustrating the detailed circuits of the system
.shown in Fig. 1. In Fig. 2 is shown the oper-

ator’s printer 16 associated with one of the call-
ing trunks to the switching center, together with
the selector switch individual to said trunk and
substations . C and D to which connections are
made through the switching center. Fig, 3
shows the finder switches for connecting a sub-
station originating a call to the main office M

through the switching center, together with two

2 227, 121

of the branch offices A and B connected by dlrect
line circuits to the main office M.

The apparatus at the main office M includes a
concentrator or switchboard for connecting op-
erator’s printers to the branch office lines of the
type disclosed in the patent to Drake and Blan-
ton, No. 1,804,327 dated May 5, 1931, Reference
may be had to said prior patent for a complete
description of the main office equipment, certain
features of which have béen omitted for the sake
of simplicity. In general, the concentrator com-
prises manual switching equipment such as plugs
and jacks for connecting any printer to any
branch- office line to answer calls from branch
offices and to originate calls to the branch offices.
The terminals of each branch office line are mul-
tipled to each operator’s position and the system
is-further provided with a “call” lamp [9 for each
line and “busy” lamp 20 for each operator’s posi-

- tion, the “call” lamp 19 being lighted when a

call is initiated to the main office from a branch
office, as for example by the branch office oper-

- ator momentarily interrupting the line circuit.

The line circuits are normally connected to posi-
tive battery at the main office until an operator
plugs in & printer to originate or answer a call,

“whereupon the polarity of the line circuit is re-

versed. .

The printer {6 shown in Fig. 2 is arranged to
be used in connection with transmission to or
from the branch offices A and B (Fig. 3) con-
nected by the direct line circuits 10 and {1 to

[
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the main office M and also for transmission of -

messages through the switching center S to and
from the remote branch offices, such as C and D
(Fig. 2). The calling trunk 12 shown in Fig. 2
is representative of the several calling trunks
provided, the number of which depends upon
the peak message load. Since eaeh of the call-
ing trunks is similar to the frunk 12, and the ap-
paratus associated with each of the answering
trunks 3 is also similar to that shown, a descrip-
tion of the operation of one calling trunk and
one answering trunk will suffice.

Call from main office to branch office

A polaﬂzed relay 24 is connected in series re-
lation with the calling trunk 12 to respond to
current impulses for controlling the selector s

transmitted over said trunk. The armature of

said relay is provided with mechanical bias as

40

shown, or with electrical bias tending to hold

said -armature against its right hand contact.
The armature of relay 24, however, is held in en-
gagement with its left hand contact by the cur-
rent traversing the calling trunk {2 when idle
and thereby energizes associated relay 25 during
this period. The circuit of relay 24 may be traced
from positive battery at the main office through
the right hand break contacts of the key switch
18, conductor (2, the winding of relay 24, the
make-before-break contacts associated with the
middle right hand armature of relay 26, resist-

ance 21, the inner right hand armature and back-

contact of relay 28 and a rectifier 29 to ground.
The rectifier 29 is poled to pass the line current
flowing when the trunk {2 is connected to posi-
tive battery at the main office,

“When the operator at the main office desires
to initiate a call through the switching center S
to one of the branch offices, for example branch
office D, the key or switch 18 is operated, it being
assumed that the printer 1§ is idle and the plug
22 assoclated therewith .Is removed from the
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switchbéard. In any event the cord circuit in-
cluding the plug 22 is opened at the left hand
break contacts of switch 8. Upon the operation

. of key 18, the above-described circuit of relay 24
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is interrupted at the break contacts of said-key "

and a new circuit is established through' the right
hand make contacts of ‘said key, the off-normal
contacts of the dial 171, the contacts and printer
magnet of the printer 16 and resistance 21 to
negative battery. As a result of the reversal of
polarity, the flow of current in the conductor 12
and winding of relay 24 is decreased to a rela-
tively small value by the rectifier 28 and the
armature of relay 24 is actuated into engagement
with its right hand contact by the retractile
spring or bias of said relay. .

Upon the release operation of relay 24 the cir-
cuit of relay.25 is broken and a circuit is clcsed
through the right hand contact of relay 24 for
energizing relay 31, relays 25 and 3f being both

"of the slow-to-release type. The apparatus at

the switching center is now in condition for op-
eration in response to the transmission of se-
lector impulses from the dial 1T at the main
office. o ’

It will be noted that a different switching op-
eration, 1. e., operation of the key (8, precedes
the dialing of a call through the switching cen-
ter whereas in the case of calls te the branch
‘offices A and B, the operator plugs the connec-
tion into a jack representing the wanted office.
In the latter instance, the operator may com-
mence transmission immediately or upon the re-
ception of “GA” (go ahead) from the branch
office. In order to prevent the operator from
proceeding in this manner inadvertently in the
case.of a call through the switching station, the
line circuit is opened in effect by the rectifier 29
until after the number of the wanted station has
been dialed. The printer 16 is of the start-stop
type, operating in response to rest and marking
current impulses and start and spacing impulses
of zero current, Thus the printer runs idle

‘while the line current is zero and the cperator

cannot send until normal line current corre-
sponding to the normal rest condition is estab-
lished.

Any suitable form of selector switch may be
employed in the switching center. For the pur-
pose of explaining the invention, a conventional
two-motion step-by-step selector switch is shown
having an auxiliary minor switch 33 controlled
by a stepping magnet 34 and release magnet 35.
The selector switch comprises vertical and ro-
tary stepping magnets 36 and 37, respectively,
and a release magnet 38 adapted when ener-
gized to permit the restoration of the arms or
wipers of the selector switch to normal. The
upper switch wiper 39 of the selector is adapted
to extend the calling trunk (2 to the line ex-
tending to the called branch office and the lower

wiper 40 of the selector is arranged to test the .
_busy or idle condition of the called office to guard

against the seizure of a busy line. The stationary
contacts of the respective selector switches as-
sociated with the several calling trunks (2 are
multipled together, and in case the called cflice
has already been selected by another operator or
a call initiated from sald office, the contacts
engaged by the test wipers of the other selectors
have ground potential thereon which serves to

‘prevent the cennection to the busy office in a-

manner that will be described.
The operation of the selector in response to
the actuation of the calling dial 17 is as follows:

above, a circuit is closed through the armature

3

when relay 25 becomes deenergized as described.

and back contact of said relay for energizing .

the stepping magnet 34 of the minor switch 33,
whereupon the movable switch arm of said switch
is stepped into engagement with the second con-
tact thereof. When the operator dials the first
digit of the wanted branch office D, the off-nor-
mal contacts of the dial are opened and the dial-
ing contacts are closed & number of times cor-

respending to the number dialed. The closure:

of the dialing contacts of the dial 11 connects
positive battery to the calling trunk 2 which at
this time is disconnected from negative battery
by reason of the opening of the off-normal con-
tacts of said dial, each current impulse from the
calling dial 17 thus momentarily energizing the
polar relay 24 and actuating the armature there-
of momentarily into engagement with its left
hand contact. Relay 25 thus becomes reener-
gized and again opens the circuit of the stepping
magnet 34 of the minor switch. However, since
relay 25 is a slow-to-release relay, its armature
remains attracted during the series of impulses

from the calling dial I7 and these impulses are
reproduced by the armature of relay 24 through’

10

20

s, circuit including the left hand contact of said -

relay, the switch arm of the minor switch 33"

and the-vertical magnet 36 of the selector switch: ==

so that the wipers of said switch are actuated
a number of steps corresponding to a number -of

- impulses dialed by the operator. At the end of

the first series of impulses the slow-to-release
relay 25 becomes deenergized, reclosing the cir-
cuit of stepping magnet 34 to step the wiper of
the minor switch 33 to the third contact thereof.
Slow-to-release relay 31, however, remains suffi-
ciently energized to maintain its armature at-
tracted during the entire dialing operation.”

“The operator now dials the second digit of
the number of the called office, whereupon the
above operations are repeated except that the
selective impulses are diverted through the minor
switch 33 to the rotary magnet 37 of the selector
switch.. In this manner the wipers 38 and 40 of
the selector switch are actuated into engagement
with the terminals corresponding to wanted office
D. At the end of the second series of impulses
slow-to-release relay 25 again becomes deener-
gized and again closes the contact of the step-
ping magnet 34 of the minor switch, whereupon
the wiper thereof is actuated into engagement
with its fourth contact.

Upon the operation of the minor switch as de-
scribed, a eircuit is closed from positive battery
through the winding of relay 25, the minor
switch 83 and the winding of relay 28 to ground,
whereupon relays 25 and 28 become energized.

30
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Assuming that the wanted branch office is idle; .

the operation of relay 28 closes a circuit from
ground through resistance 43, for example of
1000. chms, the winding of relay 26, left hand

a0

armature and front contact of relay 28, the test

wiper 40 of the selector § and the associated bank
contact, the left hand break contacts of-the
trunk busying key 5! and the winding of relay
55 to positive battery, whereupon relay 55 -be-

. comes energized arid relay 26 is sufficiently en-

65

ergized to close its inner right hand armature .

and preliminary make contact, whereupon the
resistance 43 is shunted by the last-mentioned
contact and a much larger current flows through
the circuit. This increased flow of current causes
relay 26 to become fully operated whereupon the
calling trunk 12 is connected through the middle

70
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" right hand armature of relay 26, the wiper 39
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of the selector s to the line 80 extending to the

called branch office D. Likewise the relay 26, at’

its left hand armature and front contact closes
a shunt circuit through the rectifier 44 around
the winding of polar relay 24. The rectifier 44
is poled so as to oppose the flow of current
through this shunt circuit when positive poten-
tial is applied to the trunk 12 at the main office,
but to offer a relatively low-resistance shunt

path around the winding of relay 24 under nor-

mal transmitting conditions when negative po-
{ential is supplied at the main office. The pur-
pose of this rectifier is to improve the transmis-
sion characteristics of the trurk circuit by re-
moving the inductance of the winding of relay 24
from the circuit, while at the same time not to
interfere with the signaling and control func-
tions of the system. '

The line circuit 60 extending to the branch
office D is normally connected through the make-
before-break contacts associated with the left
hand armature of relay 55, the winding of relay
56 and resistance 57 to positive battery. Relay
56 is thus normally energized, its circuit further
including the contacts and printer magnet of
the printer 61, the winding of polar relay 62 and
resistance 63. When a connection is made as
described above to the line circuit 60 through
one of the selector switches and relay 5% becomes
energized as described above, relay 56 is main-
tained energized through the left hand armature
and make contact of relay 55 to prevent initiating
a false call to the apparatus associated with the
answering trunks 3. The connection to posi-
tive battery through resistance 57, relay 56 and

bolar relay 62 maintains the contacts of the polar :

relay 62 open. However, when negative battery
is applied through the selector switch s to the
line circuit 60 from the main office, the contacts

- of polar relay 62 are engaged and light the “call”

45

lJamp 65. In response to the call the branch
office operator closes the switch 66 shunting out
the Inductance of the polar relay 62, the switch
being arranged if desired to start the motor of the

" printer §1. Alternatively, the driving motor of

50
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the printer if not running continuously may be
started by the operation of relay 62. The opera-
tor at the branch office D now sends “GA” (go

ahead) whereupon the main office operator is -

apprised of the fact that the branch office has
answered and transmission proceeds in the usual
manner. Since the contacts and operating mag-
nets of the printers 16 and 61 are in series, two-
way communication may be had over the trunk
12 and branch office line §0.

At the end of the exchange of business, the
main office operator restores the key I8 thereby
disconnecting the trunk circuit 12 from the
printer and connecting the same to positive bat-
tery through the right hand break contacts of
the key. The reversal of the current in the line
circuit as the result of the reversal of the polarity
of the battery connected thereto at the main
office causes the armature of polar relay 24 to
move against its left hand: contact thereby in-
terrupting the circuit of rciay 381. Relay 31 be-

comes deenergized and closes through its arma-

ture and back contact, and the off-normal con-
tacts 41 and 42 of the selector switch and minor
switch, respectively, ‘circuits for energizing the
release magnets 38 and 35 of said switches,
whereupon the switches are restored to normal.
When the wipers of the .selector and minor
switches are restored to their normal positions,

. switch f as will be described hereinafter.

2,297,121

the off-normal contacts #1 and #2 are opened. °

The restoration of the minor switch 33 also in-
terrupts the above-described circuit of relay 28
whereupon this relay becomes deenergized and
interrupts the circuit of relays 26 and 55 through
its left hand armature and front contact. The
circult of relay 55 is also interrupted by the.
restoration of the test wiper 40 of the selector
switch to normal. Relays 26 and 55 are thus de-
energized so that all equipment and circuits at

the main office and the switching center are re-

stored to normal in readiness for use in estab-
lishing another connection. :

Upon the deenergization of relay 55, the branch
office line circuit 60 is reconnected through the
make-before-break contacts associated with the
left hand armature of said relay to the positive
battery at ‘the relay 56. The polar relay 62 at

‘branch office D is thus operated in such 8 man-

ner as to open the circuit of the call lamp 65.
The operator opens the switch 66 arranged in
shunt relation to the relay 62 so that the signal-
ing equipment at the branch office is in readiness
to receive another call.

In the above description it was assumed that
the branch office D was idle at the moment when -

20

the selector switch s connected the calling trunk -

12 to the terminals of said branch office. If the

branch office D had been busy, the lower bank

contact engaged by the test wiper 40 would have
been at or near ground potential. In the case
of a previous call initiated from the main office
through. one of the other selectors s, the test
bank contact would have been grounded ‘through
the left hand armature of a relay corresponding
to relay 28 and the winding and right hand inner
armuature and front contact of the relay corre-
sponding to relay 26.- In the case of & previous
call initiated from the branch office D, the bank
contact would have been grounded at the finder:
The
bank contact may also be grounded by the busy-
ing key 51 in case a branch office circuit is to be
disconnected from service during testing or re-
pairs being effected on the branch office circuit.

When the selector switch s is operated to con-
nect to the branch ofice D when the latter is
busy, the ground potential on the test contact

‘which is connected through the test wiper 406 and

the left hand armature and front contact of re-
lay 28 to the test relay 26 does not operate relay
26 since this relay is also connected to ground
through the resistance 43. Relay 26 thus does

" not become energized in case an attempt is made

to connect to a busy branch office and therefore
the calling trunk 12 is not connected through the
middle right hand armature and front contact of
sald relay fo the switch wiper 39, but remains
connected through the make-before-break con-
tacts associated with said relay, the resistance 21,
the right hand inner armature and front con-
tact of relay 28 to the busy signal transmitter 45
having interrupter contacts 46 connected to the

" front contact associated with the inner right

hand armature of relay 28. The transmitting
device 45 may be a motor driven commutator ar-
ranged to send signaling impulses of any desired
character to the printer 16 to indicate that the
desired branch office or patron’s office is busy..
The transmitter may be running continually or
started If desired upon the closure of a circuit
through the outer right hand armature and
front contact of relay 28 and the cuter right hand
armature and back contact of relay 27 as shown.

- Thus, if an attempt is made to connect to a busy
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" the called, branch office.
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branch office, the connection is not effected but
the calling operator is signaled that the branch
office dialed is busy." )

If the operator restores the key 18, the switch-
ing center equipment'is restored to normal in the
same manner as in the case of a completed call

described. However, il the operator does not -

restore the key 18 but waits until the wanted
branch office is idle, the connection will be auto-
matically effected between the calling frunk {2
and the branch office when the latter becomes
idle. The idle condition of the branch office will
be indicated by the removal of ground potential
from the lower bank contact associated with the
test wiper 40 whereupon test relay 26 will be
energized in series relation with the relay 55 as
described above in the case of & call to an idle
branch office. The energization of relay 26 will
interrupt the busy signaling circuit from the
busy signal transmitter 45 and will connect the
calling trunk 12 through the switch wiper 39 to
Subsequent operstions
of the system will be the same as described above
in connection with a completed call to an idle line.

Call initiated from a branch office

Assuming that the driving motor of the printer

at the branch office D is running continually
or has been started by the operation of a con-
ventional manual starting switch, the branch

. office operator initiates a call to the main office

by pressing any key on the printer, thereby mo-
mentarily opening the line circuit €0 extending
to the switching center and interrupfing the
current through series relay 56.
above, relay 56 is normally energlzed when the

. system 1is idle, its circuit including the make-
before-break contacts associated with the left
- hand armature of relay §5, the conductor 60 to
‘the branch office, contacts and printer magnet

of printer 61, the winding of relay 62 and re-
sistance 63 to ground at the branch office. When
relay 56  becomes deenergized as - described

above, a short-circuit around the winding of said.

relay is closed through the left hand armature
and back contact of relay 55. Thus relay 56 re-
mains deenergized until the circuit has been re-

" stored and the short- circuit opened by the op-

eration of relay 55. .
Upon the. deenerglzatlon of relay 56 as de-

" scribed, a start circuit is closed from ground

through the right hand armature and back con-

tact of said relay, the right hand. break contacts -

of the key 51, the break contacts of the trunk
busying key I05 Fig. 3; the fourth.right hand

~armature and back: cont'act of relay 106 and the

winding of relay 107 to. battery whereupon. re-
lay 107 becomes energized. -. The respective finder
switches f are each associated with individual

.answering trunks 13 to the main office and the
foregoing description assumes that the first find- -

er switch comprising movable arms or wipers
ial, 102 and 103 and stepping magnet 104 was
1d1e when‘the call was initiated from the branch
office D, If the first finder switch associated with
the firstt answering trunk {3 had been busy,
relay 106 would have been.energized as will be
described hereinafter and the start circuit from
the right hand armature and back contact of

relay 56 would be transferred from the fourth

right hand-armature and back contact of relay
{06 to the front contact associated with said

.armature through the break contacts of busying

key 205 to the control equipment associated with

thea canAnd BrAnw amibale cemaeetefon . 2% o et e

. As explained -

20! 202, and 203 and the stepping magnet 204.
A plurality of finder switches are thus provided,
one for each answering trunk, sufficient to take
care of the maximum number of simultaneous
calls from the group of branch offices C, D, etc.

Upon the operation of relay 137 as described
above, the left hand armature of said relay opens
the circuit including the trunk I3 to the main
office to initiate a call to said office. As shown,
the trunk 13 is connected through the winding
of polar relay 110, the make-before-break con-
tacts associated with the inner left hand arma-
ture of relay 106, resistance 1l and the left
hand armature and back contact of relay 101, to
ground. '

The trunk 13 terminates at the main oiﬁce in
signaling and control equipment of any suitable
character.
equipment comprises relays 15, 16 and 11, ar-
ranged to control the “call” and “busy” lamps
18 and 20, together with interrupter contacts
79 arranged as shown in the above mentioned
prior patent to Drake and Blanton. The trunk
circuit is normally connected through the make-

. before-break contacts associated with the middle

As shown in Fig. 2, the control.
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armature of relay 15, the winding of relay 11
and the resistance 78 to positive battery. ' The

described circuit normally maintains relay 11
energized and because of the connection to posi-

tive battery operates the series polar relay 110 °

307,

at the switching center to maintain the arma- .

ture thereof in engagement with its left hand
contact.

Upon the rnomentary interruptlon of the trunk' ‘

circuit ;as described, relay 71 becomes deener-
gized and closes through its right hand armature

back contact of relay 17 a short-circuit axound
its own winding so that the relay remains de-

energized upon the reclosure. of the line circuit. -

The deenergization of relay 11 also closcs
through its left hand armature .and back con-

-and back contact and the upper armature ‘and .

tact the circuit of . “call” lamp 19, whereupon °

this lamp becomes lightéd to indicate'to.the op-.

erator that a call has ‘been’ received: on the
trunk 13 from a remote branch office. = :
When the operator -plugs ) pnnter such-as the

through. the lower winding of. relay 16 to the

corresponding jack 15, the plug 22, the left hand:

break contacts of the key 18, the contacts ‘and
printer magnet of the printer (6 and résistance
21 to.negative battery, whereupon the ' polarity

. of the line current in the“trunk circuit I3 ‘is
reversed and relay 16 is energized.. The ener--

45

* printer 16 into the jack 15-associated with the -
* trunk-circuit 13, the trunk circuit!I3 is exténded

50

55. ..

gization of relay 16 closes’ through its armature’” "

~and front contact, the lower winding of relay

16 and the lower interrupter contact 19 a lock-
ing circuit for relay 16 and an- operating circuit

for relay 75. The energlzatmn of relay 15 at its
.middle armature and front dontact opens the -

above. described . circuit of relay 11’ and closes:.

the circuit for operating -the “busy” lamp 20 -
The energization of relay 15 further closes at»65
its lower armature and front contact a locking .

circuit for said relay including the upper in
terrupter contact 19, The operator’s. prlnter a
the main office is now connected to the eallin;
circuit, but before this connection has been mad
a finder switch f has: operated to connect
calling branch office to this main office’ line,
cult in a manner which will now be described

The bank contacts associated with-the
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mally grounded by the relays 56 associated with
the respective branch ‘office circuits. “When,
however, a call is initiated from, one of the
branch offices as described above, ground po-
tential is removed by relay 56 from the bank
contact in each of the finder switches, corre-
sponding to the calling branch office. Upon the
operation of relay 107, as described above, a
circuit is closed from positive battery to the
stepping magnet of the first idle finder switch,
for example, the stepping magnet (04 of the
first finder switch and the interrupter contacts
thereof, the outer right hand armature and front
contact of relay 107, the third right hand arma-
ture and back contact of relay 106, wiper {01
to ground potential, assuming that the wiper 101
is not already in, engagement with the bank con-
tact corresponding to the calling branch office.
In response to the energization of stepping mag-
net 104, the switch wipers 101, 102 and 103 are
stepped until the wiper 101 reaches the un-
grounded contact individual to the calling office,
at which time the stepping magnet (04 be-
comes deenergized and the switch wipers remain
in engagement with the bank contacts associated
with the calling office.

Upon the energization of relay 107 as described
above, a circuit is also closed from positive bat-
tery through the stepping magnet 108 of the
finder switeh, the outer right hand armature and
front contact of relay 107, the inner right hand
armature and front contact of said relay and the
winding of relay 106 fto ground. However, as
long as wiper 101 of the finder switch is stepping
over grounded contacts the winding of relay 106
is short circuited and the relay is not energized.
However, as soon as the wiper ‘181 reaches the
contact associated with the calling branch office
which is not grounded, relay 186 becomes ener-
gized. The outer right hand armature and the
front contact of relay 108 are adjusted to engage
before any of the other contacts of said relay
are made or broken and a circuit is thus closed
from battery through the winding of relay 107,
the outer right hand armature and front contact

‘of relay 188, the inner right hand armature and
‘back contact of relay {18 and the left hand arma-
ture and front contact of relay 107 whereby the

latter relay is maintained energized in spite of
the fact that this original circuit is broken at the

- fourth right hand armature and back contact of

65

relay. 106, The energization of relay (86 through
its fourth right hand armature and front contact.
transfers the start circuit through the busying key
105 to the control equipment associated with the
second finder switch through the break contacts

- of the second busying key 205.. Hence the second

- 60

~finder switch will be-started to hunt for the next
. branch office that initiates a call through the

switching center to the main office M. This con-

‘nection will be established in the same manner as
" ‘described . above in connection with the call ini-

" tiated in the branch office D through the first

65

finder switch. The energization of relay 166 also

interripts at its third right hand armature and
back contact the above described circuit between

" the wiper 101 of the finder switch and the step-
ping magnet 104, and ‘at the front contact asso--

"~ ciated with said armature connects ground poten-

“70

tial to the wiper 181 so that the bank contact mul-

*tiple with which said wiper is engaged is grounded

" and will not be selected by another finder switch.

The energization of relay
through its second right hand armature and front
contact, and the wiper 182 of the finder switch

108 also grounds .

2,927,121

and its assoclated bank contact the test contacts

- of the selector switches S at the switching center

to cause a busy signal to be transmitted to the
main office if the main office operator attempts
to call the branch office D .which has initiated a
call to the main office. :

The inner right hand armature and front con-
tact of relay 108 closes the circuit of busy lamp
109 which may be disposed adjacent the trunk
busy key 106 to prevent a repairman from cutting
the trunk control equipment out of service by
operating said key when the trunk is in use.

The energization of relay 106 further closes
through its inner left hand armature and front
contact, a circuit for extending the main office
trunk i3 through the winding of marginal relay

115, the wiper 103 of the finder switch and its.

associated bank contact and the branch office
trunk 60 to the calling branch office D. The
transmission eircuit is thus completed between the
calling and called offices as soon as the main office
operator plugs the printer 1§ into a Jack asso-
ciated with the answering trunk (3. The mar-
ginal relay 148 however does not operate on nor-
mal line circuit.

The energization of relay 110 as described

' above, closes & circuit from ground through the

armature of relay 110, the right hand contact

thereof, and left hand outer armature and front
contact of relay 106, the armature and back con-
tact of relay 115 and the winding of relay 116 to

pattery, whereupon relay |16 becomes energized..
. The energization of relay 118 closes a shunt cir-

cuit through the left hand armature and front
contact thereof and the rectifier {18 around the
winding of polar relay 110. The purpose of this
shunt circuit around the winding of the polar re-
lay-which is in series relation with the transmis-
sion ecircuit, is the same as the corresponding cir-
cuit described above in connection with the polar
relay 24. However, relay (10 is not biased, and
the armature thereof remains in engagement with
either contact when the current through its oper-
ating winding is made and broken so long as the
polarity of the current is not reversed.

The outer right hand armature and front con-

‘ tact of relay 118 are adjusted to close before any

of the other contacts of said relay are closed or
broken. A circuit is thus closed initially from
the winding of relay 108 through the outer right
hand armature and front contact of relay 118 and
the winding of stepping.magnet 104 for holding
relay 108 energized. However, the current flow-
ing in this circuit on account of the resistance of
the winding of relay 108 is not sufficient to ener-
gize the stepping magnet 184. Upon the ener-
gization of relay 116 as described, the circuit of
relay 101.is interrupted at the right hand inner
armature and back contact of relay 1i8, where-
upon the relay 187 becomes deenergized.

The printers 16 and §1 at the main office and
branch office, respectively, are now intercon-
nected for two-way communication through the

" wiper 108 of the finder switch f. After the ex-
" . change of business between the respective offices,
" the operator at the main office will disconnect her
cord circuit by withdrawing the plug from the

jack 15, whereupon positive battery is again con-

- nected to the answering trunk 13 upon the deen-
- ergization of relays 15 and 76 and the apparatus

at the switching center S and main office Mis

_restored to normal. Likewise the branch office

operator may operate the marginal relay I18 by
closing the key §7, to release the finder switch 103
and restore the apparatus at-the switching center

21
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to normal. If the main office operator discon-~
nects the printer 16 first, the reversal of polarity
of the battery connected to the trunk 3 causes

-the armature of polar rélay 110 to be actuated
- into engagement with its left hand contact, there-

by opening at the right hand contact of said
relay the energizing circuit of release relay 116.
Relay (16 becomes deenergized and opens at its
outer right hand armature and front contact the
energizing circuit of relay 106, Whereupon said
relay becomes deenergized.

The deenergization of relay 106 at 1ts fourth
right hand armature transfers the start circuit
back to the winding of relay 107 so that the first
finder switch will respond to the next call ini-
tiated from one of the branch offices. Likewise,
the restoration of the second right hand arma-
ture of said relay removes ground potential from
the wiper 102 of the finder switch, from the wind-
ing of relay 5% and from the test contacts in the
test banks of the selector switches s. Thus the
branch office line will no longer test busy if an
attempt is made to connect thereto from one of
the calling trunks t2. Relay 55 becomes deener-
gized and opens at its left hand armature and
front contact the circuit of relay 56, but said relay
remains energized through the make-before-
break contacts associated with the. left hand
armature of relay 55 in series relation with the
printer 61 and relay 62 at the branch office D.

The switching equipment at the switching cen-

ter is thus restored to normal when the operator -

at the main office disconnects the printer 16 from
the answering trunk 3. The disconnection of
the printer 16 as described also disconnects the
negative battery at the printer from the operating
winding of relay 16 and upon the opening of the

- lower interrupted contact T8 relay 76 becomes de-

40
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energized. The interrupter contacts 79 are
opened successively and intermittently, thereby
intermittently opening the locking circuits of re-
lays 15 and 16. Therefore, after relay 716 has be-
come deenergized, as described, the upper inter-
rupter contact 719 opens the locking circuit of
relay 15 and this relay becomes deenergized.
Upon the deenergization of relay 15 the circuit of
the busy lamp 20 is opened at the middle arma-
ture and front contact of said relay, but relay 11

- remains energized through the make-before-
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break contacts associated with said armature in
series relation with the answering trunk 13 and
the winding of relay (10 at the switching center.
In this manner, the control equipment associated
with the concentrator at the main office is also
restored to normal when the operator withdraws
the plug 22 from the jack 15 as described above.

If the branch office operator closes the key 61

_before the main operator restores the switching

equipment at the switching center to normal; the
marginal relay (48 in series relation with the
line circuit is operated by the increased line cur-
rent when the resistance 63 is short-circuited.
Upon the energization of relay {15 the circuit of
release relay 116 is broken at the armature and
back contact of relay 115 whereupon the control
equipment at the switching center associated with
the finder switch f is restored to normal in the
same manner as described above in connection
with the release of the equipment from the main
office. Thus the branch office is released from
the connection and made available for a call from
another operator at the main office even if the

operator who has been connected with the branch

office fails to disconnect the main office printer
promptly irom the branch office line circuit.

121,
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In the'case of calls to or from the branch of-
fices A and B the operation of the system is es-

" sentially the same except that the main office

operator plugs one of the printers 16 into a jack
15 individual to the wanted branch office A or B
and, therefore, does not dial the number of the
wanted office as in the case of a call to the branch
offices connected through the switching center s.
The line circuits 10 and (I extending to the

branch offices A and B terminate at the main

office in control equipment associated with the
concentrator and designated by the reference

10

characters 120 and- 121, each of which is similar .
to the control equipment shown in Fig, 2 asso- .

ciated with the trunk (3. Thus the lines 10 and
{1 are normalily connected to positive battery at
the main office when the lines are idle, the polar-
ity of the line current being reversed when the
main office operator plugs the printer 16 in cir-
cuit. The polar relay 126 at the branch office in
series with the printer 125 responds to the rever-
sal of polarity thereby lighting the “call” lamp
‘At the end of the exchange of business, the
main office control equipment is restored to nor-
mal as described above in connection with the
apparatus associated with the trunk 3.

In order to initiate a call from one of the
branch offices A or B, the branch office operator
momentarily interrupts the line circuit as by

" pressing any key on the printer keyboard. The"

interruption of the line current initiates a call to
the concentrator and lights the “call” lamp 19 in
the same manner dsecribed above in connection
with the initiation of a call over the answering
trunk 3. When the main office operator plugs
the printer {6 into the jack associated with the
lighted “call” lamp 19, the printer magnets and
contacts of the printers 16 and 125 are in senes
relation so that two-way communication can be
carried on over the line circuit.

The foregoing: detailed description of a system
embodying the invention is merely for the pur-
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pose of explaining the invention. The system '

shown and described above may be modified in
various ways without departing from the scope of
the invention.

I claim: ] )

1. A printing telegraph system comprising a

‘central station, a plurality of branch stations,

printing telegraph equipment of the current-im-
bulse type at said stations, a plurality of sig-
naling channels terminating at said central sta-
tion, switching means remote from the central
station and responsive to current impulses for
connecting certain of said channels to any of
said branch stations, means including the con-
nected ones of said channels for controlling said

Switching means from the central station where-

by said certain channels are employed for both
selecting and signal transmission purposes, other
switching means for connecting idle ones of said
signaling channels to calling branch stations
and means at the branch stations for controlling
said other switching means to effect connections

between calling branch stations and the central »

station.
2. A printing telegraph system comprising a

60

central station, a plurality of branch stations, .

printing telegraph equipment at said stations, an

‘intermediate switching station, signaling chan-

nels between said switching station and each of
the other stations, switching means at the switch-
ing station for -connecting central station chan-

nels to branch station channels, means for trans- -

mitting controllmg impulses over a central sta-

75
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tion signaling channel to operate said switching
means to connect a branch station channel to
said central station channel, meanhs for control-
ling said switching means from a calling branch
station to connect the channel extending to said
branch station to an idle central station signal-
ing channel and means operative after such con-
nections have been completed at the intermedi-
ate swited
telegraph’
over the same channels employed for setting up
the connection.

3. A printing telegraph system comprising a
central station, a plurality of branch stations,
printing telegraph equipment at said stations, a
plurality. of signaling channels terminating at
said central station and common to each of said
branch stations, means for impressing a poten-
tial of one polarity upon a signaling channel to
seize the same switching means . for extending
said channels to the branch stations and means
at the central station to control said switching
means to select a wanted branch station, said
last mentioned means including means for im-
pressing controlling impulses of opposite polarity
upon the seized channel.

4. -A printing telegraph system comprising a
central station, a plurality of branch stations,

. printing telegraph equipment at said stations, a
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plurality of signaling channels terminating at .

said central station and common to each of said
branch stations, switching means for extending
said channels to the branch stations and means
including said printing telegraph equipment at
the branch - stations to control said switching
means to connect a calling branch station to an
idle channel to the central station.

5. A printing telegraph system comprising a
central station, a plurality of branch stations re-
mote from said central station, printing tele-
graph equipment at said stations, a switching
station common to said branch stations and re-
mote from said central station and switching
means at said switching station for connecting
said central station and any of said branch sta-
tions, said switching means including a polarized
impulse relay responsive to impulses transmitted
from the central station. :

6. A printing telegraph system comprising a
central station, a plurality of branch stations re-
mote from said central station, printing . tele-
graph equipment at said stations, a switching
station common to said branch stations and re-
mote from said central station, switching means
at said switching station for connecting said
central station and any of said branch stations,
and means for controlling said switching means
from either said central station or said branch
stations depending upon the origin of a call,
said means for controlling the switching means
from the central station including a polarized
impuise relay arranged to.respond to impulses
of opvosite polarity from the normal line polarity.

7. A printing telegraph system comprising a
central station, a plurality of branch stations, a
plurality of trunks or channels terminating at
said central station, a source of signaling current

. of one polarity, means for connecting the same

70

to said trunks or channels, switching means as-

-sociated with said trunks or channels and re-

mote from said central station and means for
disconnecting said source of current from the

. line and for transmifting current impulses of

75

opposite polarity for controlling said switching
means to interconnect said central statmn with

ation for operating the printing:
ment at the connected stations
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any of said branch statmns through sald trunks
or channels.
8. A printing telegraph system comprlsmg &

central station, a plurality of branch stations, a'

plurality of trunks or channels terminatmg at
said central station, selective sw1tch1ng means’
associated  with said channels, means including
said switching means for mterconnectmg said
central station and any one of said branch ‘sta~

tions, said means including impulse- transmitting 10
means at the central station for transmlftmg:

impulses over said channels, and means for ren-

_ dering a printer at the central station inopera-

tive upon initiating a call from said last men-
tioned station until after said impulse-trans-

" mitting means has been operated to control the

selective switching means.

9. A- printing telegraph system comprising a
central station, a plurality of branch stations, a
plurality of trunks or channels terminating at
said central station, selective switching means
at the other terminals of said trunks or chan-
nels for extending said trunks or channels
to any of the branch stations, impulse-frans-
mitting means at the central station for con-
trolling said switching means, printing tele-
graph equipment at said central station and
branch stations, and means for rendering said
trunks or channels initially inoperative for the
transmission of printer signals and operative
only after a predetermined operation of the se-
lective switching means. '

10. A printing telegraph system comprising a
plurality of stations, a plurality of trunks or
channels between said stations, printing tele-
graph equipment at said stations, selective
switching means controlled over said trunks or
channels for interconnecting said stations for
operation, means for controlling said switching
means over said trunks or channels and means
for preventing the transmission of printer signals
over said trunks or channels prior to the trans-
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mission of impulses for controlling said switch-

ing means.

11. A printing telegraph system comprlsmg a
plurality of stations, printing telegraph equip-
ment at said stations, selective switching equip-
ment for interconnecting said stations,” means
for controlling said selective switching equip-
ment from a remote station, said means includ-
ing a relay, and means for short-circuiting the

 winding of said relay after the operatwn of the

selective switching means. :
12. A printing telegraph system comprlsmg a
central station; a plurality of -branch ‘stations,
a plurality of trunks or channels terminating:at

. sa1d central station, selective switching equip-
‘ment associated with each of said channels re-

mote from said central station for connecting
any of said channels with any of said branch
‘stations and means for controlling said Fw1tch1ng
equipment from said central- sta,tlon‘ sdid means
including an impulsing device utilizing a poten-
tial having a polanty opposite to that employed
for normal printer operatlon

13.' A printing telegraph system compnsmg a
central station, a plurahty of branch stations, a
plurality of trunks or channels terminating at
said central station, printing telegraph equip-
ment at said stations, selective switching equip-
ment associated with each of said channels re-

“mote from said central station, means for im-

pressing a normal line condition upon: any of
said channels, means- for impressing a. second
line condition upon said channels for communi-
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cation purposes, and means for controlling said
switching equipment, said last named means in-
cluding an impulse transmitter arranged to re-
verse said line conditions and perlodically in-
terrupt said normal line condition.

14. A printing telegraph system comprising a
central station, a plurality of branch stations, a
plurality of trunks or channels terminating at
said central station, selective switching equip-
ment associated with each of said channels re-
mote from said central station, means for im-
pressing upon said channels different line con-
ditions comprising a positive potential, a nega-
tive potential and a zero potential, means for
controlling said switching equipment from said
central station, said switching equipment in-
cluding a relay, and means for rendering said
relay responsive to only one of said line condi-
tions.

15. A printing telegraph system comprising a
plurality of stations, selective switching equip-
ment for interconnecting said stations, a plu-
rality of trunks or channels terminating at one
of said stations, maans for controlling the op-
eration of said swit.hing equipment from said
one station, sald means including any of said
channels, means for affecting printer communi-
cation over any of said signaling channels, means

for releasing sald switching equipment from said

one station, said means including said signaling
channel and means for utilizZing said signaling
channel te provide an indication at said one sta-
tion of the busy condition at one of said branch
stations to which connection has been attempted.
16, A printing telegraph system comprising a
central station, a plurality of branch stations, a
plurality of trunks or channels terminating at
said central station, switching equipment asso-
ciated with each of said channels remote from
said central station, and means including print-
ing telegraph equipment at each of said branch
stations for controlling said switching equipment
from any of sald branch stations to connect a
calling branch station to said central station.
17. A printing telegraph system comprising a
central station, s plurality of branch stations re-
mote from said central station, a plurality of
trunks or channels terminating at said central

_station, selective switching equipment assoclated

with sald channels for extending any one there-
of to any of. said remote branch stations, a plu-
rality of branch stations having direct connec-
tion with said central station, printing telegraph
equipment at each of said stations, and means
for connecting the printing telegraph equipment
of sald central station alternatively for com-
munication with any of said branch stations.
18. A printing telegraph system comprising a
central station, a plurality of branch stations, a
plurality of trunks or channels terminating at
said central statlon, selective switching equip-
ment assoclated with each of sald channels re-
mote from said central station, said equipment

" including means responsive to & reversal of the

normal trunk polarity for directively controlling
and releasing said equipment, and printer means
responsive to interruptions of the normsl trunk
polarity for communicating between the central
station and the connected branch station.

S

19. A printing telegraph system comprising a
plurality of stations including a central station
and branch stations remote therefrom, a plu-
rality of trunks or channels terminating at said
central station, selective switching equipment
remote from said central station for extending
any of said channels to any of said remote
branch stations, means for controlling said
switching equipment from any of said stations, a
plurality of other branch stations adjacent said
central station, a plurality of individual trunks
or channels directly connecting said adjacent
branch stations with said central station, print-
ing telegraph equipment at all of said stations,
and means for grouping all of said channels at
the central station to afford the telegraph equip-
ment of said central station access to the tele-

graph equipment of direct-connected branch-

stations and the branch stations connected
through said switching equipment.

20. In a printing telegraph system, a trans-
mitting circuit, printing telegraph equipment for
transmitting and receiving printer signals over
sald circuit, a selector switch for extending said
circult to any desired one of a serles of terminals,

. means for impressing signaling current of one
polarity on said circuit and means for Impress-
ing controlling impulses of opposite polarity upon
sald circuit for stepping and releasing sald se-
lector switch whereby the transmission of printer
“signals’ does not effect the operation of the se-
lector switch. !

21. In & printing telegraph system, printing
.telegraph equipment, & line circuit, selectlve
switching means assoclated with said line cir-
cuit for connecting the same to any desired one
of a series of terminals, sald selective switching
means including s polarized relay connected to
the line circuit, means including the printing
telegraph equipment for impressing printer sig-
nals of one polarity upon the line circuit, means
for impressing controlling impulses of opposite
polarity upon the line circuit and means includ-
ing said polarized relay responsive to said im-
pulses of opposite polarity for controlling the
selective switching means. i ’

22. In a printing telegraph system, a plurality.

of offices, printing telegraph equipment at sald
offices, & line circult extending from one of said
offices, a selector switch assoclated with said
circuit having a plurality of bank contacts and a
movable switoch member for engaging the same,
means including sald selector switch for Initiat-
ing a call over said line circuit from said one
of said offices to the printing telegraph equip-
ment at a selected one of the other offices, means
for controlling said selector switch including
means for impressing controlling impulses of one
polarity on sald ecircuit to control the stepping
of said switch by said impulses transmitted over
the line circuit and means for impressing code
signalling impulses of opposite polarity on said
circult for effecting signalling, said selector
switch being responsive solely to said impulses
of the first-mentioned polarity.

WILLIAM B. BLANTON.
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