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e
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' - Application filed May 8, 1897, Serial Nor684,854, (No model.)

1o all whom it may concern:

- Beit known that I, FRED II. BROWN, 4 citi-
zen of the United States, residing at Chicago,
In the county of Cook and State of Illinois,
have invented a newand useful Electric Sig-

~naling Apparatus for Telephone Systems, of

which the following is a specification.

This invention relates to electric signaling
apparatus for telephone systems. |

Ihe object of the invention is to provide a

signaling apparatus for telephone systems

that is simple, economical, and efficient and
wherein the use of a magneto-generator is
avoided. *

Theinvention consists,substantially, in the

construction, combination, location, and rela-
tive arrangement of parts, all as will be more
fully hereinafter set forth, as shown in the

~accompanying drawings, and finally specific-
20

ally pointed out in the appended claims.

Referring to the accompanying drawings

and to the various views and reference-signs

appearing thereon, Figure 1 is a view in dia-

gram 1llustrating the principles of my inven-
tion. Fig. 2 i3 a detail view, slightly in per-

-spective, showing the arrangement for cutting

out of circuit the receiver at the local station
when a signal is sent therefrom. Fig. 3 is a
detail view showing a form of rheotome em-
ployed in connection with my invention.

In the drawings reference-sign A desig-
nates a suitable battery; B, an induction-coil,
one terminal of the primary 6 of which is in
cireuit through connection ¢ with one pole of

‘the battery A. The other terminal of the

primary 6 of the induction-coil is in circuit
respectively through connections b ¢ with a
contact4 and the local transmitter G. A snit-

able rheotome C is arranged in cireuit with

connection b, whereby when said ecircuit is
closed between the poles of the battery A an
Interrupted current is sent through the Pri-

mary 6 of the induction-coil. “The other pole

- of battery A is in circuit through connection

45

dwitha suitable circuit-closing device,which,

as shown, may comprise an arm or lever 7,

 normally held out of contact with contach 4

50

and which may be provided with a push-but-
ton 8, by which said arm may be moved to
make contact with point 4 and clogse the bat-
tery-circuit therethrongh, and thence throu oh
the primary 6 of theinduction-coil. Of course

| it will be uliderstood that I do 1iot confine mj—-

self to this specific construction and arrange-
ment, as many other forms of circuit-closing
devices may be employed and still fall within
the spirit and scope of my invention. The
local transmitter G is in circuit through con-
nection p with a contact 9, through which cir-
cuit is made or broken by a contact 10, car-
ried by, but insulated from, a suitable lever
D. The insulated contact 10 is included in
circuit through connection e with a contact
11, with which the arm 7 contacts when said
arm is in its normal position.

From the foregoing description it will be
seen that when the battery-circuit is com-

pleted through contact 4—that is, when the

lever or arm 7 is depressed to make contaect
therewith—-the circuit is broken through arm
7 and contact 11 and the full strength of the

battery-current energizes the primary coils G
of the inductorium, the current being inter-

rupted by means of the rheotome C. It will
also be seen from the foregoing description
that when the circuit is broken through con-
tact 4—that is, when the arm 7 is released
and 1s permitted to return to its normal po-

sition—cireuit is completed through contact

11, and now if ecircuit should be completed
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through contacts 9 10 it will be seen that the

battery-circuit is closed through the trans-.

mitter of thelocal station, and thence through
the primary coils 6 of the inductorium.

- I will now describe the leads of the second-
ary o oi the induction-coils and the arrange-
ment of the receiver, signal-bell, and the re-
ceiver cut out. One of the terminals of such
secondary is included in circuit through con-
nection f with the line-wire. The other ter-
minal of the secondary 5 isincluded in circuit

through connection g with the coils of the re-

ceiver K, and thence through connection 7
to an insulated contact-point 12. Two nor-
mally-separated contacts 13 14 are respec-
tively in electrical connection through con-
nections /& [ with connections ¢ h at points
respectively intermediate the induction-coil

and receiver and the receiver and point 12.

From this it will be seen that when circuit is

closed between the points 13 14 the receiver

ig cut out or shunted from the circuit of the
secondary of the induction-coils. A polar-

| ized signal-bell F of any suitable, conven-
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ient, or well-known form of construction is
arranged in circuit through connection m

with the terminal connection f of the second-
ary of the induection-coil B and an insulated
contact-point 15. ,

The lever designated generically by refer-
ence-sign D may and, as shown, preferably
does comprise a three-armed lever, though I
do not desire to be limited or restricted there-

to, as many mechaniecal variations therefrom

- would readily suggest themselves to persons
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lever.

skilled in the art and still fall within the
spirit and scope of my invention. In the par-
ticular form shown the three-armed lever is
pivotally mounted, and one of the arms 16
thereof serves as a support for the receiver

K, the weight of such receiver serving to cause

anotherarm 17 to make constant contactwith
the point 15 and to break contact between
points 9 10, said contact 10 being carried by,
but insulated from, the third arm 19 of such
- The lever D is1n circuit through con-
nection n with the return line-wire or the
oround. The arm 17 of the lever is arranged
to vibrate between and to respectively malke
contact with the points 12 15, according as
the receiver is placed upon or removed from
the arm 16 of lever D—that 1s, according as

said lever D is rocked in one direction or the

other. If desired, any suitable arrangement,

may be provided for rocking said lever, so
that the arm 17 thereof may normally make

contact with point 12, and the contact 10,
carried by arm 19, may normally make con-
tact with point 9.
tive of the idea a spring 20, arranged to ef-
fect this purpose.

In practice, and as clearly shown in Fig. 2,

I prefer to arrange the contacts 13 14 in posi-

tion to be closed upon each other when the
arm 7 is depressed to break the circuit through

- contact 11 and tocomplete the circuit through
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- station.

contact 4.
strips or contacts 13 14 be insulated from said
arm 7, and therefore I mount a strip 21 of in-
sulation on said arm and I arrange the con-

tacts 13 14, which may be in the form of

springs superposed upon, but normally out
of contact with, each other, in position for the

-top one of said springs or strips to be engaged

by the block or strip of insulation 21, carried

by said circuit-closing arm 7, and depressed
into contact with the other of said springs or

strips when said arm is depressed, as above
explained. |

The operation will be readily seen and un-
derstood from the foregoing deseription and

is as follows, supposing the parts to be in

‘their normal position and the receiver hung
6o

upon the arm 16 of the lever D: Now suppose
it is desired to signal the local from a distant
The current sent over the line-
wire from the distant station will take the

following courge: through connection f, con-
nection m, signal-bell I¥, to point 15, through
arm 17, and return, or to ground through con-

nection #. Thus it will be seen that the call

I have shown as illustra-

It is important, however, that the

1
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which effects such work is not required to
traverse at the local station any circuit in
which is interposed a resistance,and therefore
the full energy of the-signaling-current is
utilized in effecting a sounding of the bell.
When the call or signal has been received at
the local station, the receiveris removed from
itssupportonarm 16 of lever D,and thereupon

the circuit in which the signal or call bell F

is located is broken by the arm 17 breaking
contact with point 15 and making contact
with point 12. At the same time the circuit

is closed through points 9 10. From this it

will be seen that the circuit through the re-
ceiveris closed as follows: from the line-wire
through connection f, the secondary coils 5 of
the induetion-coils,connection g, the recelver,

connection A, point 12, arm 17, and the return.

or ground connection n. Thus a person at
the local station can receive the transmitted
message and can send a message in the fol-

Jowing manner: The primary 6 of the induc-

tion-coils under the above conditions Is in-
cluded in the following closed circuit with
the battery A: from one pole of the battery
through connection ¢ to arm 7, contact 11,
connection e, contact 10, contact 9,connection
p, the local transmitter G, connection ¢, the
primary coils of the inductorium B, and con-
nection a to the other pole of the battery.
The variable resistance interposed in this ¢ir-
cuit by reason of the vibrations of the dia-
phragm under the influence of the sound-
waves of the voice againstthe variable contact
of the transmitter in the well-known manner
varies the current flowing through the pri-
mary of the induection-coil and reproduces the
electrical undulations or impulses in the sec-
ondary coil, and hence in the line-circuit, and
hence also in the receiving instrument at the
distant station, in a manner well understood.
Now suppose it isdesired to send asignal from
the local station.” The parts being in their
normal position and the receiving instrument
E being supported upon the arm 10 of the
lever D, the receiver E is removed from its
support and circuit-closer 7 is depressed, as
by means of the push-button 8, thereby break-
ing the circuit including contact 11 and com-

pleting the circuit through connection d, cir-

cuit-closer 7,contact 4,rheotome C,connection
b, the primary coils of the inductorium, and
connection ¢ to the battery A. Thus the full
strength of the battery-current is utilized in
energizing the primary of the induction-coils,
and by reason of the interruptions in said
circuit, due to the location therein of the rheo-
tome C, an induced current is generated in
the secondary of such induection-coil, which
current flows from the terminals of such sec-
ondary through the connection 7 to line and
connection g. Now it will be remembered
that the actuation of the circuit-closer 7 ef-

| or signal bell is sounded, and the current
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fects a closing of the contacts 13 14 upon |

each other, and therefore instead of the in-
duced current flowing through the local re-
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ceiver such receiver is shunted, the induced

current passing from connection g through

connection f, contacts 13 14, connection I,

connection /2, contact 12, arm 17 of lever D,
and thence to line or ground wire n, thereby
effecting an actuation of the signal or call
bell at the distant station and the signaling-
current being shunted around the local re-

ceiver.” Theremoval of thereceiverestablish-
Ing circuit through contact 12 to arm 17 and

through contact 9 to contact 10, it will be

seen that immediately on releasing the eir-

cuit-closer 7—that is, upon reéstablishing the

battery-circuit through contact 11 and the

primary of the induction-coils—the apparatus

1s in proper relation to transmit as well as to

recelve messages. . |

- Inorderthattherheotome C, whichisplaced
in the cirenit of the primary of the induction-

coll, may be operative for accomplishing the
duties required of it, although placed in the

battery-circuit—that is, in order to prevent

a too rapid make and break of this circuit—
I suitably weight the armature 22 of such
rheotome, as shown at 23, Fig. 3, the inertia

of such weighted armature serving to prevent

a too-rapid vibration of such armature, and
hence serving to prevent a too-rapid make
This 1s necessary,
as will be readily seen, in order to secure a
synchronous action of such rheotome and the
signal-bell at the distant station. In other
words, I employ a-polarized bell F for the
signal-bell, and in order to reduce the fre-
quency of alternation in thesecondary of the
induction-coil to a pointenabling the vibrator
of the receiving or signal bell to perform its
mechanical movements or vibrations in har-
mony therewith Ireduce the frequency of in-
terruption of the primarycurrent, and to that

end I weight the armature of the rheotome
C, so that the inertia thereof will lessen its
rapidity of vibration to the required degree.

- While I have shown onlyone inductorinm,

1t 1s obvious that in order to reduce resistance
I may employ two or more or any desired

‘number of such coils with the primaries con-

nected up in multiple, as will be readily seen
and understood by persons familiar with the
art. I therefore do not desire to confine or
limit myself to the exact number of induc-
toriums employed. S -

From the foregoing description it will be

seen that I provide an exceedingly-simple Sig-
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“which is thoroughly ef
and one wherein the nse of a magneto or other

naling apparatus for telephone systems—one
1clent and economical

form of generatoroperated by hand is avoided
and entirely dispensed with.

In my companion application, Serial No.

054,803, filed of even date herewith, I have
shown an arrangement wherein the signal is
produced by the harmonic vibrations of the
diaphragm of the receiver. I do not, there-
fore, claim such specific arrangement herein.

Many variations, changes, and alterations
in the details of construction and arrange-

ment would readily suggest themselves to
persons skilled in the art and still fall within
the spirit and scope of my invention. While,

therefore, I have shown and described a spe-

cific construetion and arrangement as illus-
trative ol an operative embodiment of the
principles of my invention and as embodying

the best form and arrangement in which I at
present contemplate carrying my invention

into practice, I do not desire to be restricted
thereto; but, | ~
Having now set forth the object and nature
of my invention and a form of apparatus
embodying the same and having explained
the construction, arrangement, function, and

mode of operation thereof, what I claim asnew

and useful and of my own invention, and de-
sire to secure by Letters Patent of the United
States, is— | |

1. In a signaling apparatus for telephone

systems, an induction-coil, a batiery having
one of its terminals connected to one terminal
of the primary of said induction-coil, a circuit

connection leading from the other terminal of
sald battery, a switch-lever arranged in said
circuit, a pair of contacts so relatively ar-
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ranged with respect to said switeh-lever that

when said lever is contacting with one of said
contacts it 1s out of contact with the other, a
circuit connection from one of said contacts
to the other terminal of the primary of said

1induction-coil,an electromagneticinterrupter

arranged in said circuit connection, an auxil-
1ary-circuit connection leading from the other
of said contacts, a local transmitter arranged
in sald auxiliary-circuit connection, means for
normally holdingsaid switch-lever in position
to close said auxiliary eircuit to the battery,
and to open the electromagnetic interrupter-
circuit, a line-wire included in circuit with

‘the secondary of said induction-coil and a
‘distantsignaling device arranged in said line-

circuit, as and for the purpose set forth.
2. In a signaling apparatus for telephone
systems, an induction-coil, a battery having

one of its terminals connected to one terminal
I of the primary of said induection-coil, a circuit

connection leading from the other terminal of

sald battery, a switch-lever arranged in said -

circuit, a pair of contacts so relatively ar-
ranged with respect to said switch-lever that
when said lever is contacting with one of said
contacts it is out of contact with the other, a
circuit connection from one of said contacts
to the other terminal of the primary of said

induction-coil,an electromagneticinterrupter
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arranged in said eircuit connection, an anxil-

1ary-circuit connection leading from the other
of said contacts, a local transmitter arranged
in said auxiliary-circuit connection, means
for normally holding said switch-lever in po-
sition to close said auxiliary circuit to the
battery, and to open the electromagnetic in-

terrupter-circuit, a local receiver, a switch

actuated thereby for opening or closing said
auxiliary-circuit connection, the secondary of

| said induction-coil being arranged in the line-
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wire eircuit and a si ignal-bell arranged in said

line-wire 0111011113 as and for the purpose set

forth.

3. In a swnahnw apparatus for telephone
systems, an lnduetlon-coﬂ a battery arranged
in circuit with the pl*imary of said induction-
coil said circuit being normally open, a trans-
mitting instrument, a receiving instrument,
a support for said receiving instrument form-
ing a switech adapted to ciit out of cireuit

ald transmitting instruoment when the re-

celving instrument is placed thereon and to

cut into circuit said transmitting instrument
when said receiving instrument is removed,

an electromag netlc interrupter arranged in
the normally open circuit from the ba,ttery to
the primary of said induction-coil, a switch-
lever, contacts controlled thereby, one of said
eontaets arranged in circuit with said trans-
mitting mstrument and another of said con-
tacts arranged in circuit with said interrupter
and said bat.tery, whereby when said lever 18
moved into connection with one of said con-
tacts said transmitter is cut out of circuit

~with the primary of the induction-coil and

said interrupter and battery are cut into said

“primary circuit, regardless of the receiver-
switeh, a line-wire included in circeuit with.
the seeonda,ry of said induction-coil and a

signal-bell arranged in said line-circuit, as
and for the purpose set forth.
4. In a signaling apparatus for telephone

systems, an induction-coil, a battery having

one of its terminals connected toone terminal
of the primary of said induction-coil, a wire
leading from the other terminal of said bat-

£ - - 622,646

| tery, a switch-lever electrlcally connected to

said wire, an auxiliary circuit, contacts con-
trolled by said switch-lever, one of said con-
tacts arranged in said a,umhaly circuit, an
electromawnemc interrupter arranged in cir-
cuit with another of said contacts and with

| the other terminal of the primary of said in-

duction-coil, a transmitter arranged in said
auxiliary circuit, a line-circuit including the
secondary of said induction-coil, a receiving
instrument, a support therefor, contacts con-
trolled by said support, one of said contacts
arranged in said auxiliary circuit whereby
when said receiver is removed from its sup-
port said auxiliary circuit is closed and when
said receiverisreplaced upon its sSupport said
auxiliary circuit is opened, without regard to
the opening and closing of said au*cilia,ry cir-
cult by the actuation of said switeh-lever, a

circuit in shunt with the line-circuit at the

A0
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distant station, a bw‘nal device arranged in

said s_hunt—elrcmt smd shunt-circuit arrano‘ed
to be opened by the removing of said receivi-
ing instrument at the distant station from its
support, a shunt-circuit for the local receiver
and a switeh actuated by the movements of
said switch-lever for closing said shunt-cir-
cuit, as and for the purpose set forth.

In witness whereof I have hereunto set my
hand, this 30th day of April; 1897, in the pres-
ence of the subscribing witnesses.

FRED H. BROWN.

| 1ktfest:~
J. R. BELL,
S. H. DARBY.
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