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UNITED STATES

PATENT OFFICE.
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SPECIFICATION forming part of Letters Patent No. 585,745, dated March 12,1895,
Application filed December 30, 1893, Serial No, 495,198, (Wo model.)

To all whom it may concern: )

Be it known that I, CHARLES FELIX GAS-
TON MARIE BIGOT DE LA TOUANNE, a citizen
of France, residing at Paris, France, have in-
venteda certain new and useful Improvement
in Telephone-Exchange Apparatus, (Case No.
1,) of which the following is a full, clear, con-
cise, and exact description, reference being
had to the accompanying drawings, forming
a part of this specification.

My invention relates to telephone exchange |-

apparatus, and.its objectis to reduce the num-
ber of contacts at the switch board for each
telephone line, and at the same time to facili-
tate making the calls between the subseribers’
stations and the central office; and the con-
nection and disconnection of the lines.

My invention consists, first, in a telephone
system in which each subseriber is provided
with a pair of keys, whereby when one key is

. depressed one limb of the line is connected

with said subseriber’s generator, or source of

~ .ringing currents, and when both keys are de-
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pressed both limbs areso connected; each sub-
scriber being also provided with an individ-
ual annunciator at the central office, which is
conneeted with the limb last to be connected
with the generator, whereby both keys must
be depressed in sending a calling signal;
means being provided whereby the indidvid-
ual annunciator is disconnected from the call-
ing subscriber’s line by the act of making con-
nection with said line at the central office, the
clearing - out annunciator being simultane-
ously connected with thatlimb which is adapt-
ed to be connected with the subscriber’s gen-

-erator when the first key is depressed, where-

by butasingle key need be depressed in send-
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ing a clearing-out signal.

My invention consists, second, in a telephone
system comprising two limbs, a ground con-
nection through an annunciator from each of
said limbs, a source of electricity having one
pole grounded, means for connecting said
source of electricity with oue of said limbs,
whereby the annuneiator in the ground con-
nection therefrom will be operated, means be-
ingalso provided for grounding the end of the
otherofsaid limbs, whereby the current which
does not pass to ground through said first an-

naneiator will be shunted past the annunei-

ator connected with said second limb so as
not to operate the same.

My invention consists, third,in alineswiteh
in which the line spring, as heretofore con-
structed, is replaced by a rigid contact piece,
the plug being provided with a yieldingly
mounted tip, whereby, when said plug is in-
serted in the switch, contact will be main-
tained between the contact piece and the plug
tip by the resiliency of the latter.

Each subsecriber’s line is connected at the
central office according to the parenthesis sys-
tem, with a switeh upon each of the sections
of the switch board, said switches preferably
comprising a ring connected with onelimb of
the telephone line, which ring may also serve
as the test ring, and a rigid contact piece con-
nected with the second limb of the telephone
line. Upon some one of the sections of the
switch board each subscriber is provided with
anindividual oranswering spring jack switch
and an individual annunciator. This answer-
ing switeh comprises a ring connected with
onelimb of the telephoue lineand a line spring
connected with the second limb, the line
spring normally resting against its contactan-
vil which is econnected to ground through the
individual annuneciator. »

The operator’s apparatus comprises a pair
of plugs, one of which is of ordinary con-
struction ecomprising a metallic tip and a me-
tallic sleeve adapted to make contact when
inserted in the snbseriber’s answering switch
with the line spring and the test ring respeect-
ively. The other plug is of novel construc-
tion and is adapted to be inserted into the
line switches, which, as before stated, are pro-
vided with rigid eontact pieces, and, in order
to effect an electrical contact between the tip
of said plug and said rigid contact piece, the
former is adapted to be flexed transversely
and is made resilient so that a firm pressure
between the tip of the plug and the contact
piece may be maintained. Thesleeves of the
plugs are united by a strand as are also the
tips. Inaground connection from the sleeve
strand is ineladed the ciearing out annuneci-
ator, whieh, when conneetion is made with any
line will'thus be in electrical connection with
thelimb of the telephone line opposite to that
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mally econnected. The operator is provided
with a telephone set which is -adapted to be
bridged between the sleeve and tip strandsof
the plug connection by means of a bridging-
in key. IKeys are provided in the sleeve
strand through the agency of which either
section of the sleevestrand may be independ-
ently connected with the generator of ring-
ing currents, which is included in a ground
connection.

Each subscriber is provided with a key
which normally rests in position to include
the subseriber’s bell-in circuit, and whiech,
when depressed, discounecis the bell fromthe
eircuit and connects one limbof the telephone
line with the generator.  Each subseriber is
also provided with a second key whieh, when
depressed, serves to connect the second limb
of the telephoneline with the generator. - The
individual annunciator being connected with
the second limb it is necessary in sending a
calling current to depress both keys.. When
the subseribers are in communication the
clearing out annunciator is included in a
ground connection from the first limb so that
tosend in a clearing out signalitisnecessary
to depress but the first key.

By the above arrangement it will be ob-
served that all ringing currents are provided
with a ground return, while the talking eir-
cuit is completely metallic. It is to be fur-
ther noted that calling currents are sent over
one limbof the telephoue line while clearing
out currents are sent over the other limb. By
thissystem the individonal annuneciator of the
called subsecriber is included in a ground con-
nection from the talking circuit, and it will
be observed that, if the calling subscriber
should send id the clearing out signal before
the called subseriber should hang up his tele-
phone, a portion of the clearing out current
would be shunted past the clearing out an-
nunciator and pass to ground through the in-
dividual annunciator of the called subseriber,
thus giving a false signal. To prevent such
an occurrence, I provide means at the sub-
scriber’s station for closing to ground the
limb which is not connected with the gener-
ator, thus furnishing a path of low resistance
to ground, which shunts the clearing out cur-
rent past the individual annunciator of the
called subscriber.

My invention may be used in connection
with any suitable test system.

The test system that I have particularly
illustrated is that desecribed in Letters Patent
No. 442,143, granted to Charles E. Seribner
December 9, 1890.

My invention will be more readily under-
stood by reference to the accompanying draw-
ings, in which—

Figure 1 is a diagrammatic illustration of
my invention. Fig. 2 is a detail view of the
connecting plug provided with a resilient tip.

Like letters refer to like parts in both fig-
ures. ‘

Referring to Fig. 1, the subseriber’s station
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A is connected with the central office by
means of the limbs a, o/, the limb « being
connected with the ring of a spring jack upon
each section of the switch board at the cen-
tral office, two- sections only of the switch
board being illustrated. Thus,the ring b’ of
the spring jack b is connected with the limb a,
as is also the ring ¢’ of the spring jack ¢, the
spring jack b being placed upon the seetion ¢
of the switch board while the spring jack cis
placed upon the section d’.. The other limb
o’ of the telephoneline is connected with the
contact piece b*of spring jack b and with con-
tact piece ¢*of switch ¢.  Likewise subseriber
B is connected with the central office by limbs
e ¢/, the limb e being connected with ring 1’
of switeh fupon section d of the switch board,
and with ring ¢’ of switeh ¢ upon section d’.
The limb e’ is connected with contact piece
f* of switeh f, and with contact piece ¢® of
switeh ¢.

Fach subscriber is provided at the central
office with an individual annunciator and an
individual answering jack which are placed
upon some one section of the switch board,
each subscriber being thus provided with a
spring jack upon each section of the multiple
switeh board, and, in addition, an answering
jack and an individual -annunciator placed
upon some one of said sections.

In Fig. 1 theanswering jack i and individ-
ual annunciator i? of subseriber A are rep-
resented as upon the section d’ of the board,
while the answering jack 7and individual an-
nuneciator ¢* of subscriber B are represented
as being upon section d. The answering jack
comprises a ring &’ connected with the limb
a of the telephone line, a line spring 7? con-
nected with the limb @’ and normally resting
upon its contact anvil 7 which is connected
to ground through the individual annunciator
It Theanswering jack ¢ of other subseribers’
lines are similarly constructed and similarly
connected with theirindividualannunciators.

At the subscriber’s station the telephone
hook % normally rests against contact %’
which is in electrical connection with a key
Ic® adapted to make contaet either with con-
tact point k*or contaet point 5 said key nor-
mally resting against contaet &* which is con-
nected to ground through a bell k5. The con-
tact point k® is connected to ground through
a source of calling currents &7 which may be
either a batteryor generator, the key %° being
provided with a handle by means of which it
may be depressed to make-conunection with
the battery tosend a calling eurrent over the
line.

Movable with the key %® but insulated
therefrom is asecond key k&’ which, when de-
pressed by theact of depressing key &%, makes
contact with contact point %' connected by
conductor ¢ with the limb @’ of the telephone
line. Key %° is in electrical connection with
a key k' which normally rests against a con-
tact point k® connected with ground and
when depressed is adapted to make connec-
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tion with a baeck dontact &' which is in elec-
trical connection with the contact point %’
of the telephone switch.

Subscriber B is likewise provided with a
telephone hook I, moving between contact
points I” and 2 and with a key I® moving be-
tween contact points-I* and P to close circuit
through the bell Zor the battery 1.

The operator’s apparatus comprises a pair
of plugsm and n having their tips connected
by a tip strand o and theirsleeves connected
by a sleeve strand o’. In thesleevestrand is
included a pair of keys o® 0% normally rest-
ing against contact points 0% o° to maintain
the two sections of the sleeve strand in elec-
trical connection. Back contact points of o7
are connected with one pole of a battery or
generator o5 the other pole of which is
grounded, whereby eithersection of the sleeve
strand may be connected with the battery of
to send a calling current over the line. Be-
tween the sleeve strand o’ and ground is
placed the clearing outannunciator p, and in
this ground connection is included a battery
o’ adjusted as to potential so that it will pre-
vent a passage of the talking currents to
ground through the clearing out annuneciator.
Between the sleeve strand o’ and the tip
strand o is bridged the operator’s telephone
set,a bridging-in key being provided, where-
by the connection may be made or broken.
This key comprises a plunger »” and springs
p? p°® adapted to make contact with contact
points p* p° when the plunger is depressed,
and to break contact therewith when the
plunger israised. Thetransmitter p® and re-
ceiver p are included in circuit between said
springs and the receiver is provided with a
half connection p® to ground, the purpose of
which will behereinafter deseribed. Between
the receiver and the spring p?isplaced a con-
denser-p’, the function of which will be de-
scribed hereinafter. .

One of the plugs of each set is provided
with a flexible tip n’, best shown in Fig. 2,
which may be formed from a numberof wires
bunched together, or in any preferred man-
ner, the idea being to render the tip resilient,

.whereby it may be flexed transversely. In

this connection I do not desire to limit my-
self to the precise construction of resilient
tip illustrated, but desire to claim this fea-
ture broadly. Each plug is also provided
with a sleeve, as usual, adapted, when in-
serted in the switch, to make contact with
the ring.

All of the switches, with the exception of
the answering jack, are provided with fixed
contact pieces instead of the flexible springs
as heretofore used, the electrical connection
between the tip of the plug and the contact
piece being maintained by the resiliency of
the tip. .

I will now describe the operation of th
system. Suppose the subscriber at station
A desires to talk with the subscriber at sta-
tion B, The first operation is to depress keys

I* and kY, thus ecompleting eireuit from
ground through battery X7, key k% key kY,
key k° limb a’, spring- contact A? of the an-
swering jack, contact A3, individual annun-
ciator %, to ground. The operator at section
d’ seeing the drop fall inserts the plug of
her set which is provided with the fixed tip,
and which may be called the answering plug,
in the answering jack of subseriber A, which
jack, as before stated, is supposed to be lo-
cated upon section d’. By the insertion of
the plug, line spring 7* makes contact with
the tip of the plug, being thereby raised from
its contact anvil 2° to cut the individaal an-
nuneiator it out of circuit. Thesleeve of the
plug makes contact with the ring /. Thus
the sleeve strand of the operator’s plug con-
nectors is connected with the limb a of the
telephone line and the tip strand with the
limb a’. The operator then depresses her
bridging-in key p’, thus throwing her tele-
phone set in cireunit between the tip and
sleeve strands of the plug connectors. Hav-
ing received the order from subsecriber A to
connect with subseriber B, she proceeds to
test the line of subscriber B to determine
whether or not said line is in use. If the line
of subseriber B is in use the rings 1/, ¢’, &e.,
of the several spring jacks connected with
said line will be electrified to a potential
above that of the earth, since the battery o°
of the operator’s apparatus with which the
line may at the time be connected, will be
electrically connected with said rings through
the sleeve strand of said operator’s appara-
tus. Itis evident, therefore, that if the op-
erator at section d’, who has received the
order for the connection, makes connection
from ring ¢’ of the spring jack at her board
to ground through a telephone and hears a
click, it will be notice to her that the line is
busy, and if she hear no click, that the line
is free. Such a connection is obtained by
touching the tip n’ of the operator’s plug to
the ring ¢/, her bridging-in key p being
already depressed, circuit being thus closed
from ring ¢’ to tip n’ and the tip strand o,
spring p%, operator’s telephone set to ground
by half connection ps.

" In order to prevent the battery o° from
sending current through the telephone set
when the bridging-in key is depressed, the
condenser 9°is placed between said battery
and said telephone sef.

Suppose that the operator finds thatthe line
is free. She then inserts plug n into switch
g and depresses key 0%, thus sending current
from battery o® to key o sleeve strand o,
sleeve of plug =, ring ¢/, limb e, telephone
hook 7, which is depressed, the telephone be-
ing hung thereon, key I* and bell {*to ground,
thus apprising subscriber B that he is wanted
at the telephone. Subscriber B having an-
swered, the operator raises her bridging-in
key p’ and the subseribers are in connection,
the circuit being as follows: from the tele-
phone set of subscriber A over limb ¢’ to
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spring contaet 1 tip of the plug m, tip strand
o, tip of plug n, contact piece ¢* limb ¢’, tele-
phone set of subscriber B, contact 2, tele-
phone hook [, limb e, ring ¢’, sleeve of plug
n, sleeve strand o’, sleeve of plug m, ring 1/,
limb a, telephone hook %, contact %2, back to
telephone set of subseriber A. The sub-
seribers having completed their conversation
hang up their telephones and depress their
clearing out keys. Suppose both hang up
their telephones and A depresses key %3, eir-
cuit is then closed from ground through bat-
tery k7 to key k3, telephone hook £, limb aq,
sleeve strand o’, clearing out annunciator p
to ground, the potential of battery %7 being
sufficient to overcome battery o%. A portion
of the current also passes from sleeve strand
o’ to limb e, telephone hook /, key I3, through
bell [°to ground. The operator seeing the
drop of the clearing out annuneciator fall, dis-
connects the lines. If, instead of A sending
in the clearing out signal, B had depressed
key B, circuit would be closed in a similar
manner through clearing out annuneciator p.

It will be observed that in the operation as
above described, both subseribers hung up
their telephones before A sent iu the clearing
out signal. If, however, A sends in the clear-
ing out signal before B hangs up his tele-
phone, the portion of the clearing out current
that isshunted past clearing out annunciator
p, and ordinarily actnates the bell of sub-
seriber B, wounld pass to limb e’ of the line of
subscriber B, and has a tendency to pass to
ground through the individual annuanciator 7
of said subsecriber, thus throwing down the
drop and giving a false signal. By the ar-
rangement of the simultaneously acting keys
k* and %% however, this false signal is pre-
vented, for, by the depression of key %*® to
send in the clearing outsignal, key &° is simul-
taneously depressed to ground the end of limb
a’ of the line of subsecriber A, which isin elec-
trical connection with the tip strand o and
limb e’ of the line of subsecriber B. A shunt
circuit is thus provided around the individual
annunciator of the called subscriber, and the
current passing through said annuneciator is
rendered insufficient to throw down the drop.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, is— _

1. The combination with a telephone line
comprising two limbs, of a source of calling
currents, a key adapted to be depressed to con-
nect said source of currents with one limb of
said telephoneline, and a second key adapted,
when depressed in addition to said first key,
to connect said source of currents with said
second limb; whereby when one of said keys
is depressed one of said limbs is connected
with said source of calling currents, and when
both keys are depressed both of said limbs are
so connected, substantially as described.

2. The combination with a telephone line
comprising two limbs, of an individunal an-
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nunciator normally in a ground connection
from one of said limbs and adapted to be dis-
connected therefrom when connection is made
with said subscriber’s line as a calling sub-
sceriber, a grounded source of electricity at
the subscriber’s station, a pair of keys adapt-
od, when depressed, to connect said source
of electricity with the limb connected with
said individual annunciator, whereby a call-
ing current may be sent through said indi-
vidual annuneiator, a grounded clearing out
annuneciator adapted to be connected with
said second limb by the. act of connecting
with the line, said second limb being alone
connected with the source of electricity when
oneof said keys is depressed; whereby a clear-
ing out current may be sent through said
clearing out annunciator, substantially as de-
seribed.

3. The combination with the two limbs of
a telephone line in electrical connection at
one end, of a connection to ground from each
of said limbs containing an annunciator, a
grounded source of electricity, a switeh for
connecting the end of one of said limbs with
said source of electricity, whereby the an-
nunciator connected with said limb may be
operated, and means for simultaneously
grounding the end of the other of said limbs,
whereby the portion of the current not pass-
ing to ground through said first annunciator
will be shunted past said second annuncia-
tor, and said second annunciator be unaf-
fected, substantially as deseribed.

4. The combination with a metallic cireuit
extending between two subscribers’ tele-
phones, of a clearing out annunciator in a
ground connection from one of the limbs of
saild ecireuait, an individual annunciator in a
ground connection from the other of said
limbs, a grounded souree of electricity at the
subscriber’s station, a switch adapted to con-
nect with said source of electricity the end of
the limb to which said clearing out annuncia-
tor is connected, whereby a clearing out signal
may be transmitted, and a simultaneously
actuated switch adapted to connect the end
of the other limb to ground, whereby such
portion of the current as does not pass by the
clearing out annunciator to ground will be
shunted past the individualannunciator and
the latter prevented from giving a false sig-
nal, substantially as deseribed.

5. The combination with a switch socket
provided with a rigid contact, of a plug pro-
vided with a resilient tip adapted when the
plug is inserted in the socket to be bent aside
and form a rabbing contact with said rigid
contagct, substantially as deseribed.

In witness whereof I hereunto subsecribe
my name this 30th day of June, A, D. 1893.
CHARLES FELIX GASTON MARIE

BIGOT DE LA TOUANNE.

Witnesses:

W. CLYDE JONES,
GEORGE L. CRAGG.
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