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UNITED STATES

Patent OFFICE.

CHARLES L.

FORTIER, OF MILWAUKEE, WISCONSIN, ASSIGNOR OF ONE-

HALF TO ALFRED WELLER, OF SAME PLACE.

ELECTRIC SIGNAL AND TELEPHONE SYSTEM.

SPECIFICATION forming part of Letters Patent No. 673,794, dated May 7,1901.
Application filed June 12,1899, Sérial No. 720,187, No model.)

To wll whom it may concern:
Be it known that I, CHARLES L. FORTIER

. acitizen of the UmLed States, residing at \dll
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waukee; in the county of Milwaukee and State
of Wisconsin, have invented certain new and
useful Improvements in Electrie Signal and

‘Telephone Systems, of which the following is

a specification, reference being had to the ac-
companying drawings; forminga part thereof.

The main object of my invention is to so
combinea district telegraph and signal system
with a telephone system that with a single
electric circuit any one of a number of sub-
seribers may call up a central station by
means of signal-transmitting mechanism des-
ignating at the central sta,tlon the number of
the subscriber and hold a conversation by
telephone with an operator at the central sta-
tion, the apparatus being so constructed and
arranged that when the eirenit is, in response
to a call or signal, placed in condition for
holdinga telephonic communication between
the eentral station and the sender of the sig-
nal or call the signal - transmitting instru-
ments and telephones of all other subseribers
on the line will be rendered inoperative.

It consists in certain novel features in the
coustruction and arrangement of ¢omponent
parts of the apparatus, as hereinafter particu-
larly described, and pointed out in the claims.

In the accompanying drawings like charac-
ters designate the same parts in the several
figures.

Figure 1 is a front elevation of a call-box
constituting a part of the system embodying
my invention, the greater portion of the cover
or case being broken away to disclose the in-
ternal mechanism of the box. Fig. 2isa ver-
tical section thereof on the line 2 2, Fig. 1;
and Hig. 3 is a diagram illistrating the cir-
cuit connections of the system and the appa-
ratus at the central station.

Referring to Fig. 3,1 and 2 designate wires
of the main line or eireuit, which are connect-
ed, respectively, at the central station with
arms 3 and 4 of a switeh A. 5 is a local cir-
cuit at the central station, including a suit-
able battery or generator 6, an audible signal
B, and register C for indicating or recording
the number of a subseriber’s box from which
a signal or call is transmitted. D is a relay-

fixed on the shaft of cmnk L.

magnet, the spring-retracted armature d and
the contact-stop d’ of which are included in
and control the local circuit 5. The coil or
winding of the magnet D is connected at one
end by a wire 7 with a eontact 8 of the switch
A and by a wire 9 with a contact 10 of said
switch. One of these wiresincludes the main
battery 11 or other source of electricity sup-
plying current to the main line for the trans-
mission of calls or signals from the several
subsecribers or call-boxes to the central sta-
tion. The wires 7 and 9, ineluding the wind-
ing of magnet D and the battery 11, consti-
tute normally a part of the main circuit. B
designates the transmitter, and F the receiver,

of a telephone with Wthh the central station
is equipped. For convenience the receiver
has provision for holding it to the ear of the
operator, whose hands are thus left free. The
primary of the telephone induction-coil con-
tained in the stand or base of the transmitter
I is connected with an arm 12 and contact 13

of the switch A and includes a local battery

or generator 14. The secondary, which in-
cludes the receiver F, is connected with con-
tacts 15'and 16 of the switeh A. Normally

said switeh is turned to the left and its arms
3 and 4 engage with the contacts 8 and 10,
thus closm(r bhe main eircuit through the
main bdttely or generator 11 and 1ela,y mag-
net D and euLtm0 out the central telephone
The magnet D bemg thus energized holds its
armabure-lever d against its front stop, thus
normally breaking the loecal circuit 5. G G
designate call-boxes or signal-transmitters
arr cmoed in series in the main cireuit 12, and
H H are telephones associated with Lhe sev-
eral call-boxes.

Referring to Figs. 1 and 2, showing, on an
enlarged scale, the internal construction and
arrangement of one of the call-boxes, each of
whlch comprises the usual bneak-wheel I, co-
operating contact J, actuating-spring K,
winding-crank L, cmd speed - lebdfdln"‘ es-
capement or train M, N is a segment- Wheel
In is formed
in one side with a ecurved groove 7, concen-
tric with the erank-shaft and having on its
inner side a notch or offset n'. n?is a pawl

or dog pivoted to said segment on the outer
side of said groove and yleldmgly held by a
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spring over the groove opposite the notch or
offset therein. O is an electromagnet, and o
a pivoted armature-lever having a projection
o', adapted, when said lever is attracted by
said magnet, to enter the groove 2 in theseg-
ment-wheel N. The outer curved wall of
the groove n is unnecessary and may be dis-
pensed with, provision being made for piv-
oting the dog n?in the position in which it is
shown. The free end of said armature-lever
is adapted to play between opposing stops
0* and is connected by a rod p with a spring-
retracted pivoted plate orarm P, bearing the
word ‘“ Busy,” or some other word or mark
of like import, which when the armature-le-
ver is released is displayed through an open-
ing ¢ in the cover or case of the call-box.
The coil or winding of magnet O is connected
at one end with the contact-spring J and at
the other with a part of the wire 2 of the main
line. The break-wheel I and segment-wheel
N are eleetrically connected through the me-
tallic frame of the call-box and the secondary
induetion-coil of the associated telephone H
with another part of the wire 2 of the main
circuit. - Q is a contact-spring electrically
connected by a wire or conductor 17 with that
part of the main cireuit with which the tele-
phone H is connected. It is arranged to be
engaged by the segment-wheel N when the
latter is at rest in normal position and to
short-circuit the assoeiated telephone.

My improved apparatus as hereinbefore
described operates as follows: The main cir-
cuit 1, 2, 7, and 9 being normally closed by
theswitch A, as shownin Fig. 3, and sapplied
with eurrent by the battery or generator 11,
the magnets O of all the call-boxes, being in-
cluded in the main cireuit and energized, at-
tract and hold the armature-levers o against
the frout stops 0% with the projections o' op-
posite the grooves n in the segmeiit-wheels
N, as shown in Fig. 1. In this condition of
the apparatus the telephones H H are all
short-circuited through the spring-coutacts
Q, and the telephone at the central station

-is eut out of the main circuit by the switch

A. Consequently nocommunication by tele-
phone can be held between any subseriber
and the central station or between different
subscribers. When it is desired to commu-
nicate with the central station, the c¢rank L
of the call-box is turned to the right, strain-
ing the spring K and turning the segment-
wlieel N in the direction indicated by the ar-
row. The projection o' on the armature-le-
ver being held by the magnet O in line with
the grooven is passed by the notch n' and
the dog n* without interfering with such
moveinent of the gegment - wheel N. The
geparation of said segment- wheel from the
cotitact-spring Q opens the short cireuit 17,
which normally euts out the telephone Il
When the crank L is released, the spring K
turns the break-wheel 1 to the right, as indi-
cated by the arrow theréon, and also turns
the segment-wheel N back to the left toward
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its initial position. As the notches in the
break - wheel pass the spring-contact J the
main eireuit is broken a nuwmber of times, in-
dicating on the register or other receiving
instrument at the central station the box from
which the call or signal is sent, every open-
ing of the main circuit 1, 2, 7, and 9 closing
the loeal circuit 5 by means of the relay D.
Upon the receipt of a call or signal the oper-
ator at the central station turns the switch A
to the right, cutting the battery 11 and relay-
magnet D out of and the central telephone
into the main circuit and also closing the local
¢ir¢uit, including the primary of the tele-
phone-induction coil. When the battery 11
is thus cut out of the main c¢ireuit, the mag-
nets O being deénergized release the arma-
ture-levers o, which are withdrawn by their
retracting-springs against their back stops o0?
in position to lock the segment-wheels, and
thus prevent the operation of all other call-
boxes except that which is sending in a sig-

nal and also prevent the opening of the short:

circuits 17 through the spring-eontacts Q, by
which the associated telephones II are ren-
dered inoperative. In the return movement
of the segment-wheel N the dog n? is caught
by the projection o', thereby stopping said
wheel before it reaches the cortaet-spring Q
and preventing the closing of the short circuit
17. When the main line is deprived of cur-
rent by shifting the switch A and cutting oat
the battery 11, as above explained, the pro-
jection o' on the armature-lever o, which is
released by its magnet O, is drawn by the re-
tracting-spring out of engagewment with the
dog n? into the noteh ', with the shoulder at
one end of which it thereupon engages, there-
by preventing the seginent-wheel N from en-
gaging with the contact-spring Q and closing
the short cireuit 17. The segment-wheel N
remains in this position while communication
is earried on with the central station by tele-
phone, the breaking of the short circuits of
all the other telephones on the line being pre-
vented, as hereinbefore explained, until the
operator at the central station shifts the
switch A back to the lefs, cutting out the tele-
phone at that point and conneeting the main
line with the main battery 11 and relay D.
The magnet O of the call-box from which the
signal was sent in being energized attracts
the armature-lever o, carrying the projection
o' out of engagement with the notech »' and

‘releasing the segment-wheel N, which there-

upon completes its return movement and by
engagement with the contaet-spring @ closes
the short circuit 17. The inagnets O of all

“the call-boxes being energized and the arma-
(ture-levers o held thereby against their front

stops 0% a call or signal may be transmitted
to the central station, in the manner above

~explained, from any box on the line.

For the transmission of a call or signal

" when the apparatus is in the condition shown.

in Figs. 1 and 3 current passes from one pole
of the battery 11, through wire 9, contact 10,
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switeh-arm 4, wire 2, including the usual
shunt of a telephone H, to the box from which
the signal or call is being sent in, thence
through the metallic frame, break-wheel I,
contact-spring J, and magnet O of that box
back to the line-wire 2, wire 1, switch-arm 3,
contact 8, wire 7, and relay-magnet D to the
other pole of the main battery, the cirenit in
all other boxes on the line being through the
short cirenits 17, contaes-springs Q, segment-
wheels N, break-wheels I, contact-springs J,
and magnets O.

For holding a conversation by telephone
with the eentral station the cireuit may be
traced as follows: Beginning with one termi-
nal of the secondary coil of the telephone-
transmitter E at the central station, passing
thence through contact 15 and arm 3 of the
switch A, a part of the main line 1 and 2,
through the magnets O, contact-springs J,
break-wheels I, segment-wheels N, contact-
springs Q, and short eircuits 17 of the several
call-boxes, which are locked by the armature-
levers o, to the eall-box from which a signal
has been sent and in which the short cirenit
of the telephone is open at Q, thence through
the magnet O, contact-gpring J, and break-
wheel I of that box to the other part 2 of the
main line through the secondary induction-
coil of the associated telephone H, arm 4 and
contact 16 of the switch A, and thence through
the telephone-receiver F at the central sta-
tion back to the other terminal of the sec-
ondary induction-coil of the transmitter E.
‘When the magnets O are deénergized and the
armature-levers o are thereby released, the
arms or plates P are moved into position by
the retracting-springs to display through the
openings g of the covers or cases of all the
call-boxes the word ‘“ Busy” or other word or
mark of like import indicating that the line
isinuse. Undernormal conditions when the
magnets O are energized and hold the arma-
ture-levers o against their front stops o? the
plates P are held, as shown in Fig. 1, against
the tension of the retracting-springs in posi-
tion to conceal the word ‘* Busy.”

From the foregoing explanation it will be
apparent that while a conversation is being
carried on-between any telephone H and the
telephone at the central station nobody can
cut in at other points on the line and listen
1o such conversation, as when the main bat-
tery or generator is cut off from the main line
for the use of a telephone all other telephones
in the line are held short-circunited and the
assoeiated call-boxes locked and inoperative.

I do not wish to be understood as limiting
myself to particular details shown and de-
scribed, as they may be variously modified
within the spirit and intended scope of my
invention. Any well-known or suitable forms
of electric generators, telephones, relays, and
sigunaltransmitting and receiving instruments
may be employed in the construction of the
combined signal and telephone system con-
stituting my invention.

I claim—

1. Thecombination withan electric circuit,
of a source of electricity, signal-receiving ap-
paratus, and a telephone at a censral station,
a switeh for conunecting said circuit either
with the source of electricity or with the tele-
phoue at the central station, signal-transmit-
ting devices, each adapted to indicate at
the central station the source of the signal
and telephones arranged in sevies in said cir-
cuit, and means adapted, when the circuit is
deprived of current, to lock all the signal-

trausmitting devices and to prevent the op-

eration of the associated telephones except
that from which a signal is sent in, substan-
tially as and for the purposes set forth.

2. Thecombination with an electric cireuit,
of a source of electrieity, a central telephone,
aswiteh for connecting said circuit with either
said sourece of electricity or said telephone, a
signal-receiving instrument, a number of sig-
nal-transmitting instruments, each adapted
to indicate at the central station the source
of the signal and associated telephones ar-
ranged in series in said circuit, and means
adapted, when the cireuit is deprived of eur-
rent, to render all the telephones of the sys-
tem inoperative except the centraltelephone
and that associated with the signal-transmis-
ting instrament by which a call is sent in,
substantially as and for the purposes set
forth.

3. Thecombination with an electric circuit,
of asource of electricity, a telephone, a switch
for connecting said circuit with either the
source of electricityor the telephone,anumber
of signal-transmitting instruments arranged
in series in said cireunit and each adapted to
indicate at the central station the source of
the signal, telephones associated with, and
norwmally rendered inoperative by, said sig-
nal - transmitting instruments, and means
adapted, when a call is sent in by any signal-
transmitting instrament and said circuit is
disconnected from said source of electrieity,
to automatically lock all the other signal-
transmitting instrumentsand preventthe use
of the associated telephones, substantially as
and for the purposes set forth.

4. Thecowmbination with an electric ¢ircuit,
a source of current, a central telephone, a
switch for connecting said circuit with either
the source of current or the telephone, and a
signal-receiving instrument, of signal-trans-
mitting instruments arranged in series in said
circuit and each adapted to indicate at the
central station the source of the signal, tele-
phones associated with, and normally short-
circuited by, said signal-transmitting instru-
ments, means for locking said signal-trans-
mitting instruments, and magnets included
in said cireuit and controlling said locking
means, substantially as and for the purposes
set forth.

5. The combination with an electric cireunit
and a source of current therefor, of a signal-
transmitting instrument comprising a break-
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.

wheel and codperating contact arranged in se-
ries in said ecireunit, a part movable with said
break-wheel, a detent for locking said mov-
able part and the associated break-wheel, a
shunt or short circuit normally closed by said
movable part, an associated telephone con-
nected with said circuit and shunt and inop-
erative when the shunt is closed and a mag-
net arranged in said circuit and normally
holding said detentin releasing position while
said circuitissapplied with current, substan-
tially as and for the purposes set forth.

6. Thecombination with an electriccircuit,

" a source of current therefor, a telephone and

15

20

25

30

35

40

45

50

a switch for disconneecting said circuit from
the souree of current, of signal-transmitting
ingtruments and associated telephones, each
signal-transmitting instrument comprising a
break - wheel, a codperating contact and a
movable part normally short-cireuiting the
associated telephone and rendering it inoper-
ative, a detent conftrolling the operation of
said movable part, and a magnet normally
holding said detent in position to permit the
operation of said movable part when said eir-
cuit is closed aud connected with its source
of current, said detent being adapted when
released by said magnet to lock said movable
part and prevent the operation of said break-
wheel and of the associated telephone, sub-
stantially as and for the purposes set forth.
7. Thecombination with an electric cireuit,
a source of current therefor, a telephone, a
switch for disconnecting said circuit from the
source of current, and a signal-receiving in-
strument, of a signal-transmitting instrument
comprising a break-wheel and a codperating
contact arranged in series in said cireuit, an
associated telephone, a circuit-controller op-
erated bysaid signal-transmitting instroment
to operatively connect said telephone with
said eircuit when the break-wheel is put in
operation, a detent for locking said signal-
transmitting instrument when other tele-
phones on the line are in use, and a magnet
arranged in said cireuit and adapted, when
energized, to hold said detent in releasing po-

sition, substantially as and for the purposes |
set forth.

8. Thecombination with an electrie ¢ircuit, |
a source of current therefor, a telephone, a |
switech for connecting said telephone with |
either said source of current or with said tele- |

. 673,794

phone, and a signal-receiving instrument, of
a signal-transmitting instrument comprising
a break-wheel and a codperating contact nor-
mally connected in series with said cireuit, an
associated telephone, a movable part connect-
ed with the signal-transmitting mechanism
and normally cutting said telephone outof cir-
cuitand preventing its operation, a detent for
locking said movable part and preventing the
operation of the associated break-wheel and
telephone when other telephones on the line
are in use, and a magnet included in said eir-
cuit and adapted, when connected thereby
with said source of current, to hold said de-
tent in a position permitting the operation of
said break-wheel and telephone, said movable
part having a yielding dog adapted, by en-
gagement with said detent, to prevent cut-
ting out said telephone after the operation of
the break-wheel and while said magnet is en-
ergized, and having also a noteh or shoulder
adapted, by engagement with said detent

"when it is released by said magnet and dis-

engaged from said dog, to prevent the cutting
out of said telephone until the magnet is
again energized, substantially as and for the
purposes set forth. _

9. The combination with a break-wheel, a
cobperating contact, means for actuatingsaid
break-wheel and means for manually wind-
ing such mechanism for operation, of a seg-
ment or arm connected with said mechanism
s0 as to be turnéd in one direction in wind-
ing the mechanism and in the other direction
in transmitting a signal, a circuit-controller
adapted to be clesed by said segment or arm
in its normal or initial position, a detent for
locking said segment or arm 1n that position,
and a magnet arranged, when energized, to
hold said detent in releasing position, said
segment or arm having a dog and a shoulder
or abutment adapted, by engagement with
said detent in the return movement of the
segment, to prevent it from closing said eir-

“cuit-controller until said magnet has been de-
energized and then energized, substantially
‘as and for the purposes set forth.

In witness whereof I hereto affix my signa-
ture in presence of two witnesses.
CHARLES L. FORTIER.
Witnesses:
CHas. L. Goss,
KenT H. FLANDERS.
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