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'UNITED STATES

PATENT OFFICE.

BERNARD D. WILLIS, OF CHICAGO, ILLIN OIS, ASSIGNOR TO AUTOMATIC ELECTRIC

COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION

OF ILLINOIS.

SUBSTATION TELEPHONE-CIRCUITS.

T'o all whom it may concern.:

Be it known that I, Berwarp D. WirLs,
a citizen of the United States of America,
and a resident of Chicago, county of Cook,
and State of Illinois, have invented certain
new and useful Improvements in Substation
Telephone-Circuits, of which the following
is a specification. '

My invention relates in general to sub-
station telephone circuits but is more par-
ticularly concerned with substation circuits
for automatic telephone systems.

Briefly stated, the object of my invention
s to provide a circuit arrangement whereby
there is introduced in a well known com.
mon battery substation circuit a subscriber’s
impulse sender, also old in the art with a
view to producing a more simple and effi-
cient substation arrangement for automatic
telephone systems than has hitherto been
avallable.

The preferred form of the invention has

 been 1llustrated in the drawing by means of
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two figures, of which Figure I is a detailed
wiring diagram of an embodiment of the in-
vention which comprises a desk telephone

‘set, while Fig. 2 is a diagrammatic showing
~of the fundamental i

rinciples involved.
_Referring now to E‘ ig. 2, the talking cir-
cuit is similar to the arrangement shown in
the patent to Scribner, #669,710, the trans-
mitter T and a winding 4 of the induction
coil T being in a bridge of the line conduc-

-tors 2 and 3, while the receiver R in series

with the condenser C and the other winding

- 5 of the induction coil I is connected in
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-shunt of the transmitter.

The above cir--
cuits of the transmitter and receiver are
normally open and are closed when the re-
ceiver is removed from the receiver hook

H. An inspection of the figures will show

that the transmitter bridge includes the
switch hook controlled contact springs 6 and
7, while the receiver circuit includes these
same contact springs and also the switch
hook controlled contact springs 8 and 9.
A signaling bridge, comprising the ringer

"M and the _previously mentioned condenser
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C, is provided as usual. ‘It will be observed
that this bridge is not under the .control of

. the switch hook.

The subscriber’s impulse sender or call-

ing device, indicated by reference character

Specification of Reissued Letters Patent, ReiSSHEd Mar. .22’ 1921

Original No. 1,318,570, dated August 19, 1919, Serial No. 116,487,
‘ . reissue filed October 16, 1919.. Serial

flled Angust 23, 1918, Application for
No. 331,210. :

S, may be of the type shown in the patent
to Blessing #1,119394. Tt comprises es-
sentially a pair of impulse springs 14 and
15, controlled by a cam (not  shown)
through the medium of 2 finger hole dial
(also mnot shown), and a pair of shunt
springs 12 and 13 which are closed when-
ever the dial is turned from its normal posi-
tion. The Impulse springs 14 and 15 are
included in series with the line conductor
3 and their function is to produce momen-
tary interruptions of the line cirenit for the
purpose of operating the central office
switching devices. Tgl-le ‘shunt springs S,
when closed, short-circuit the signaling and
talking circuit bridges in order to reduce
the impedance and resistance of the line cir-
cult, to prevent the interruptions being
heard in the receiver, and to prevent tap-

- ping of the bell during the transmission of
U be noted that the con-
-nections of these shunt springs are such that

impulses. It is to
if the calling device dial is operated when
the receiver is on the hook the line will not
be short-circuited. )

In Fig. 1 a specific form of the cirenit
shown in Fig. 2 has been drawn in detail.

The apparatus at the right of the drawing -

and comprising the transmitter T, the re-

_ceiver R, the switch hook H, and the calling

device S constitutes a desk set telephone ;
while the apparatus at the left of the draw.
ing and comprising the ringer M, the con-
denser C and the induction coil I is separate
from the said telephone and may be mounted
in the usual bell box. The telephone is

rovided with a terminal strip II’) in the

ase thereof and the bell box is provided
with a terminal strip P’. The various cir-
cuits are completed by means of a five con-
ductor cord which connects the two terminal

strips. . - : ‘

'I%e advantageous arrangement of the
various parts just described would not be
possible without adding additional cord con-
ductors and other complications were it not
for the new combination of circuits.

The operation of a substation instrument
embodying my new circuits is as follows:
When the receiver is removed to initiate a
call the switch hook controlled contact
springs 6 and 8 come into engagement, re-

spectively, with the contact springs 7 and 9,
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whereby the transmitter bridge and the re-

coiver eircuit are closed. Responsive to the
closure of the transmitter bridge current is
supplied to the transmitter from a bridged
battery at the central office (not shown) over
the following path: line conductor 2, wind-
ing 4 of the induction coil 1, transmitter T,
switch hook springs 6 and 7, and calling de-
vice impulse springs 14 and 15 to line con-
ductor 3. The bridge at the cential - office
which includes the battery may also, in ac-

cordance with the usual practice; include the

controlling relay of an automatic switch, the
cireuit of such relay including, therefore, the
transmitter bridge at the substation. It fol-
lows that the calling

ably manipulating his calling" device dial
produce a seties of interruptions in the cir-
cuit of the controlling relay to bring about
the operation of the said switch. It 1s im-
portant to note in this connection. that as
soon as the dial is turned from its normal po-
sition the substation loop is completed over

 a new path as follows: line conductor 2,
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shunt springs 12 and 13, switch hook springs
6 and 7, and impulse springs 14 and 15 to
line conductor 3. By the closure of the above
circuit the signaling and talking cireuit
bridges are short-circuited for the purposes
previotsly mentioned.

tions of tlze dial will now result in the opera-
tion of successive switches at the exchange,
until the connection is finally completed to
the line of the called subscriber, it being
understooddhat all the switches are provided
with controlling relay bridges which with
the exception of the bridge in the jast switch;
are successively cut off from the line when
their associated switches are operated.
The connection being completed, conversa-
tion may be held as desired: Since the op:

~ eration of the talking circuits is well known
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it is not thought to be necessary to devote
any space to the description of such opera-
tion herein. It may be mentioned, however,
that the ringer M which is bridged across

" the line during conversation, should be of
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very high impedance. When the receiver is
replaced at the termination of the conversa-
tion the switch hook controlled contact
springs are separated to remove the trans-
mitter from the line and to open the teceiver
circuit. It is necessary to open the cireuit
of the receiver in addition to that of the
transmitter for otherwise the receiver to-
gether with the two windings of the indue-
tion coil would form a shint around the
ringer M. The direct current loop at the

substation being broken by the replacement

of the receiver, current ceases to flow over
the line conductors and the switches at the
central office are accordingly testored  to
normal in the usual and well known manner.
The substation is now in condition to receive
signaling currents which may come in over

ing subscriber may by suit-

Successive opera-’
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the line conductors and traverse the ringer
M and the condenser C; whereby the ringer is
actuated to advise the subscriber of an in-
coming call. '

It will be seen from the foregoing that I

_have devised new and simple circuits where-

Ly a common battery substation talking ap-
paratus and a subscriber’s impiilse sender
are combined without detracting from the
talking qualities of the apparatus and with-
out interfering with the efficient operation of
the impulse sender, thereby producing a
higlily desirable substation equipment for
automatic telephone systems.

Having described my invention, what I
consider to be new and desire to have pro-
tected by Letters Patent will be powmted out
in the appended claims. L

What 1 claim as my invernition ist

i, In a substation telephone set, an induc-
tion coil, a line circuilt, a transinitter and one
winding of said induction coil in a bridge of
said line, said bridge including contact

" springs for closing the same; a local cireuit

connecting opposite terminals of said trans-
mitter and including said contact Springs, 8
condenser, a_second winding of gaid 1hduc:
tion coil, and a receiver; and a second set of
contact springs in the said local eircuit be-
tween the receiver and the said second coil
winding. ‘ ‘

9. In & substation telephone set, a line

_eireuit, an induction coil, o trahsmitter and

onie winding of said induction ¢oil in bridge
of said line, said bridge ineluding contact
springs for closing the same; a Tocal circuit
connecting opposite terminals of said transs
mitter and including said coiitact springs but
excluding said induction coil winding; a re:
ceiver and the second winding of said indiie=
tion coil in said loeal eircuit, a condenser in
ceries with said veceiver; a second get of
contact springs in the local eircuit oiitside of
said bridge, and means cortrolled by the
switch hook for closing said sets of contact
springs. o .o

3. In a substation telephone set, a line
circuit; an induction coil a transmitter and
one winding of said induction coil in a bridge
of the line; a normally open conmnection 1n
said bridge: a local circuit connecting oppo-
gite terminals of said- transmitter and ex:
éluding sdid indiction ¢oil winding; a con=
denser, a sécond winding of said imduction
coil, a receiver; and a second normally open
connection all n¢luded in said last cireuit ;
and means for closing said bridge and local
cireiit. Lo L

4. In a substation telephone set; an indii¢:

tion coil, a transmitter and a circuit there:

for including & winding of said induction
coil, a receiver and a eireult therefor in-
cluding a condenser; a gecond winding of
said induction coil, and the said trans-
mitter, two normally open gonnections in
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‘said receiver circuit, the receiver and trans-

mitter being included between said open
connections and one side of the circuit and
the condenser and second coil winding being
included between said open connections and
the other side of said circuit, and means for
closing said connections.

5. In a substation telephone set, an induc-
tion coil, a transmitter and a circuit there-
for including one winding of said induction
coil, a receiver and a circuit therefor includ-
ing a condenser, a second winding of said in-
duction coil, and the said transmitter, a nor-
mally open connection in the conductor
common to said circuits, a second normally
open connection between the receiver andg
the said second winding, and means for clos-
ing said connections. ’

6. In a substation telephone set, a trans-
mitter and a circuit therefor, a receiver and
a circuit therefor including a condenser, and
the said transmitter, an induction coil hay-
ing two windings included, respectively, in
the said transmitter and receiver circuits, a
conductor common to said circuits having a
normally open connection, a second normally
open connection in the receiver circuit out-
side the common coriductor, and means for
closing said connections.

7. In a telephone substation, a two con-
ductor line circuit, a transmitter, switch

~ hook controlled contacts for connecting one

35

- transmitter extending

terminal of the transmitter to one side of
said line circuit when the receiver is re-
moved, an induction coil and a permanent
connection from the other terminal of the.
through one winding

of said coil to. the other side of said line

. circuit, a local circuit connecting the two
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terminals of the transmitter, said local cir-
cuit excluding said first coil winding and
including a receiver, the second winding of
said induction coil, and a condenser, and a

“second set of switch hook controlled contacts
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for closing said local circuit when the re.
ceiver is removed. .

8. In a substation telephone set, a line cir-
cuit, an induction coil, a transmitter and one
winding of said coil in a bridge of said line,
a pair of contacts for closing the said bridge,
a shunt circuit for said transmitter includ-
ing a condenser, a second winding of said
coll, and a receiver, a second pair of con-
tacts in the shunt circuit, a subscriber’s im-
pulse sender for producing current impulses
in the line circuit, a second bridge for con-
necting said sender directly across the line.
said second bridge including the said first
pair of contacts and a single open connec-
tion in the said sender, and ‘a pair of con-
tacts for closing said connection when the
sender is operated.

9. In a substation telephone set, a line cir-
cuit, an induction coil, a transmitter and one
winding of said coil in bridge of said line, a

-Inentalities,

a8

receiver, a local circuit for said receiver in.
cluding a condenser, a second winding of
said coil, and the said transmitter, a sub-
scriber’s umpulse sender for producing inter-
ruptions of the line circuit, a shunt circuit

for connecting said sender across the line

over a path excluding the talking instru-
means for closing said shunt cir-
cuit when the receiver is removed except for
a single break at said sender, and contacts
for closing said break when the sender i
operated. ' S

10. In a substation telephone set, a line
circuit; an induction coil ; a transmitter and
one winding of said induction coil in g
bridge of said line; contact springs for clos-
ing the said bridge; a shunt circuit for said
transmitter including a condenser, a second
winding of said" induction coil, and a re-
ceiver; a second set of contact springs in the
shunt circuit between the recelver and the
said second coil winding; a second bridge
including said first contact springs and nor-
mally open at another point; a subscriber’s
impulse sender for transmitting current im-
pulses over the line circuit; and means for
closing said second bridge when the said
sender is operated. :

11. In a substation telephone set, a line

circuit; an induction coil; a transmitter and

one winding of said induction coil in g nor-
mally open bridge of the line; a local circuit
connecting opposite terminals of said trans-
mitter and including a condenser, a ‘second
winding of said- induction coil, and a re-
ceiver, said local circuit being normally open
at two points; means for closing said bridge
and local circuit; a subscriber’s impulse
sender for transmitting current impulses
over the line circuit; a shunt circuit for con-
necting said sender across the line over s
path excluding the talking instrumentali-
ties, and contacts for closing said shunt cir-
cuit when the sender is operated. _

12, In a substation telephone set, a line
circuit, a ringer and a condenser in a bridge
of said line, an induction ¢oil, a transmitter
and a Win(iing of said induction coil in a
second bridge of said line, a receiver and a
second winding of said induction coil con-
nected in series to form a conducting path
extending from the junction of the ringer
and condenser to the junction of the trans.
mitter and said first winding, a normally
open connection in the transmitter bridge,
a second normally open connection in said
conducting path, means for closing said con-
nections, a subscriber’s impulse sender in-
cluding make and break contacts for trans.
mitting current impulses over the line cir-
cuit, and a single pair of shunt springs in
said sender adapted to short circuit a por-
tion of the transmitter bridge when the said
sender is operated. : ‘
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the common conductor, means

4,

tion coil, a transmitter and a circuit therefor

including a winding of said induction coil, a

receiver and a circuit therefor including a
condenser, a second winding of said induc-
tion coil, and the said transmitter, normally
open connections in said receiver circuit at

" two points, means for closing said connec-

tions, a subscriber’s impulse sender at the
substation, and a pair of contacts adapted to
shunt the said transmitter when said sender
is operated. R ‘

14. In a substation telephone set, an in-
duction coil, a transmitter and a cireuit there-
for including one winding of said induction
coil; a recelver and a circuit therefor in-
cluding a condenser, a second winding of
said induction coil, and the said transmitter;
a normally open connection in the conduec-
tor common to said circuits, a second nor-
mally open connection between the receiver
and said second winding; means for closing
said connections; a subscriber’s impulse
sender at the substation, and a pair of con-
tacts adapted to shunt the said transmitter
and induction coil winding in series there-
with when said sender is operated.

15. In a substation telephone set, a line

cireuit, an induction coil, a transmitter in
bridge of said line, a_condenser, a winding
of said induction coil, and a receiver ina
second bridge of said line, a conductor com-

mon to said bridges and including 2 second -

winding of said induction coil, a normally
open connection in each bridge outside of
the common conductor, means for closing
said connections, a subscriber’s impulse
sender, and a single pair of shunt springs
in said sender so connected that upon the

operation of said sender both the: transmit-
ter and receiver are shunted if the receiver
is off the hook, and the transmitter only if
the receiver is on the hook. ‘

16. In a substation telephone set, a line
circuit, an induction coil, a transmitter in
bridge of said line, a condenser, a winding
of said induction coil, and a receiver in a
second bridge of said line, a conductor com-
mon to said bridges and including a second
winding of said induction coil, a normally
open connection in each bridge outside of
for closing
said connections, a subscriber’s impulse
sender, a single pair of shunt springs in said
sender so connected that upon the operation
of said sender both the transmitter and re-
ceiver are shunted if the receiver is off the
hook and the transmitter only if the receiver

is on the hook, a terminal strip providing
for the line connections and all connections
of said condenser and induction coil, a sec-
ond terminal strip providing for all connee-
tions of the remaining apparatus, and a five

conductor cord joining said terminal strips

15,070

over which all necessary circuits ate coinl-
pleted as set forth.

17. In a substation telephone set, a line
circuit, an induction
one winding of said induction coil 'In a
pridge of said line, said bridge including
contact springs for closing the same, a shunt
circuit for said transmitter including a con-
denser, a second winding of said induction
coil, and a receiver, a set of contact springs
in the shunt circuit between the receiver
and the said second coil winding, a branch
of said. bridge connected in parallel with
said transmitter and induction coil winding,
a calling device comprising a pair of impulse
springs in series with one line conductor,
and a single pair of springs effective to close
said branch upon the operation of said call-
ing device.

18. In a telephone substation, an indue-
tion coil, a line circuit including a transmit-
ter and one winding of said induction coil I
bridge thereof, contacts for closing said
bridge across the line, a branch of said
bridge connected in parallel with said trans-
mitter and. induction coil winding, a shunt
circuit for said transmitter including the
second winding of said induction coil, a sec-
ond set of contacts for closing said shunt

‘circuit, a receiver and condenser included in

caid shunt circuit on opposite sides of the
said second set of contacts, a calling device
comprising a pair of impulse springs in
series with one line conductor, and a single
pair of springs effective to close said branch
upon the operation of said calling device.

19. In a telephone substation, a two con-
ductor line circuit, a transmitter, switch
hook controlied contacts for connecting one
terminal of the transmitter to one side of
said line cirenit when the receiver is re-
moved, an induction coil, a permanent con-
nection from the other terminal of the trans-
mitter extending through one winding of
said induction coil to the other side of said
line cireuit, a local circuit conneeting the
two terminals of the transmitter and includ-
ing a receiver, the second winding of said
induction coil, anid a condenser, a second set
of switch hook controlled contacts for clos-
ing said local circuit when the receiver is
removed, a normally open shunt circuit con-
nected in parallel with the cireuit through
the transmitter and induction coil winding,
a calling device comprising a contact device
for producing interruptions in the line cir-
cuit, and a second contact device controlled
automatically during the operation of said
calling device to close said shunt circuit. .

Signed at Chicago, Cook county, Tlinois
this 13th day of October, 1919.

BERNARD D. WILLIS.
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