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To all whom it may concerm: -

Be it known that I, FRED H. BROWN, a citi-
zen of the United States ,residing at Oak Park,
in the county of Cook a,nd State of Illinois
have invented a new and useful Tmpr ovement

in Telephonic Relays, of which the following |

is a specification. |

This invention relates to telephony.

The object of the invention is to provide a
relay for telephones.

Other objects of the invention will appear
more fully hereinafter.

Theinvention consists, substantially, in the
construction, combmatlon location, and ar-
rangement of parts, all as will_be more fully
hereinafter set forth, asshown in the accom-

panying drawings, ana finally pointed out in

the appended claims.

Referring to the aecompanylng dranO'S po

and to the various views and reference-signs

appearing thereon, Figure 1 is a view 111us- |
trating the application' of the principles ot

my invention to a telephonic relay. Iig.21is
a view in side elevation of an apparatus con-
structed in accordance with the principles of
my invention. Fig. 3 is a central longitudi-
nal section of the same. Fig. 4 1is a broken
view in plan, parts being hroken out, of the
apparatus shown in Figs. 2 and 3. I'ig. 518
a view similar to Fig. 4, showing the dia-
phragm and carbon block removed.

The same part is designated by the same
reference-sign wherever it oceurs throughout

the several views.

I will
apparatus employed and will subsequently
explain the application and use of such con-

- struction for the various purposes above in-
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dicated.
In the drawings reference-sign A desw-

natesa strong 1ammated magnet of the horse- |

shoe type, hamnn' the pole-pieces 5 C, upon
which are wound spools D E, wound in series
with each other with very ﬁne wire, the ter-
minals of which are suitably and convemently

connected—as, for instance, to the binding-

posts ¥ G. If desired and as shown, the
pole-pieces B C and spools D K may be in-
closed in asuitable casing H. Arranged over
the pole-pieces B Cis a dmphra m J prefer-

ably of a large diameter, said diaphragm be-
ing suitably supported at its peripheral edge |

| in a suitable or any convenient manner.

irst describe the consiruction of the |
pose.

At

suitable points and on opposite sides of the
casing H are supported the ends of a suitable
strip or block K, of insulating material—as;
for instance, by means of rods L—said strip
of msulatlnﬂ' material arranged to extend
transversely across the face of the dlaphraﬂ'm
J. Carried by said insulating-strip and in
coOperative relation with respect to the dia-
phragm is a block of carbon M ot other suit-
able conducting material arranged to make

electrical eonta,ct under sultable conditions;
as will be more fully explained helemaftel,

with the diaphragm. In the practical form
shown, to which, however, the invention is

‘not 11m1ted said block M is supported upon

the msula,tlncr-stl ip K by means of a rod or

bolt N, which may also serve as a binding-

ost; to receive a circuit- terminal, as will be
more fully explained hereinafter,
mounted at a convenient point upon the cas-
ing is a binding-post O in electrical commiu-

- nlcatlon with the diaphragm J.

Sultably-
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A convenient aua,uwement is shown forse-

curing a variable contact between the block

M and the diaphragm J and which comprises
a series of balls P or other suitable conduct-
ing material which are arranged to be re-
ceived in seats formed in the face of the block
M and to rest upon or bear against the dia-
phragm J. WhileIhavefound thisconstrue-
tion efficient for practical use, I desire it to

‘be understood that my invention is not lim-

ited in this respect, as any other form of va-
riable contact may be employed for this pur-

ment, which in practice I have found to e

| efﬁclent for maintaining contact between the

diaphragm and the block M, but to which 1

do not deswe to be limited or restricted, and

wherein the diaphragm 1is arranged at an
angle to the horizontal or in a norma,lly-m—
clined position and the points of contact of

‘the balls P therewith being normal to the

plane of said diaphragm. By this arrange-
ment the balls will constantly contact both
with the diaphragm and the block M, thus
maintaining efficient electrical eonneetwns
between sal id block and diaphragm.
Associated with the apparatus above de-
seribed in the operation thereof is an indue-
tion-coil R, the primary circuit of which in-
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1 havealso shown an efficient arrange-
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cludes abattery,(indicated at S,) oneterminal | all the receiving instruments throughout the
Y 8

of said battery being connected through wire
@ and binding-post or secrew N to block M.
The other terminal of said battery is con-
nected through the primary winding of the
induction-coil R and wire b to binding-post O,
which is in electrical contact with diaphragm
J. DBythisarrangement the circuit,which in-
cladesthe battery S and the primary winding
of the induction-coil, is c¢losed by means of
the contact between the diaphragm and the
block M. Therefore any vibration imparted
to the diaphragm operating through the va-
riable contact maintained between said dia-

phragm and block M varies the current flow-

ing through the primary winding of the induc-

tion-coil, and hence varies the potential in

the secondary circuit of said induction-coil.
I make use of this current in the practical
application of my invention as a relay in a
telephonic apparatus, and I will now deseribe
the application thereof to such purpose.

In Kig. 1 1have shown the prineciples of my
invention applied in the operation of a tele-
phonic relay, whereby at any convenient
point in the felephone-circuit intermediate
terminal stations an auxiliary line may be
pub 1n operation to transmit the message to
some one or more other terminal stations.
Forinstance,A’ 3"’ may represent terminal sta-
tions at a distance from each other, connected
through line-wire ¢ ¢ and return through

ground or metallic circuit in the usual well- .

known manner. At such oneor more points
intermediate the terminal stations A’ B'an ap-
paratus constructed in accordance with the
principles of my invention may be interposed
in said line-circuit, the wire ¢ being connected
to binding-post G, thenece extending through
spools K and D to binding-post I and line-
wire ¢' to the station B3'.
J 18 connected up in circuit with a battery
> and the primary of induction-coil R in the
same manuner. as that above described. The
terminals of the secondary of said induction-
coil may be sent to any other point or points
and may be the circuit for receiving instru-
ments, as indicated at C'. Suppose the sta-
tions A'and B’ are respectively at New York
and Omaha and the relay apparatus is im-
posed in the line-circuit connecting these sta-
tions at Chicago, forinstance. Thentheaux-
iliary circuit /2 /', which includes the second-
ary of the induction-coil, may extend to Cin-
cinnati, to St. l.ouis, or to any other conven-
ient and suitable point, thus reproducing in
the receiving instrument at such point or

points and in synchronism with the initial

transmitting instrument the vibrations due
to the sound-waves of the voice acting upon
the diaphragm in the transmitting instru-
ment. It is obviousthat a similar relay may
be interposed at any one or more points in
the circuit £ /', thus again transmitting the

- electrical impulses and reproducing the vi-

brations of the transmitting-diaphragm at

The diaphragm

system operating to reproduce the vibrations
of the diaphragm of the transmitting instru-
ment.

It is evident that one or more relays, as
above explained, may all be employed in the
same system, and as many as may be desired
to effect the objects in view. It is also ob-
vious that a telephone-apparatus receiver or
transmitter, or both, may be interposed be-
tween the initial transmiftting instrument
and the relay or between such relay andthe
other distant terminal or in the auxiliary

| eircuit or circuits, which include the second-

ary of the induction-coil.

Having now set forth the object and nature
of myinvention andan apparatus embodying
the principles thereof and having described
such construction, its function, and mode of
operation and tiie application thereof to vari-
ous purposes and results, what Iclaim as new
and useful and of my own invention, and de-
sire to secure by Letters Patent, is—

1. In a telephonic apparatus, a main-line
circult connecting two distant stations, an in-
dependent or local circuitincluding a genera-

. tor, means arranged in the main-line cirecult

for varying the resistance of said local circuit,
an auxiliary circuit connected to a third sta-
tion and means operated by the variationsin
the resistance of the local circuit for repro-
ducing the impulses of the main line in said
auxiliary cireunit, as and for the purpose set
forth. |

2. In a telephonic apparatus, a main-line
circuit connecting twodistant stations, an in-

dependent orlocal circuit including a genera-

tor, a magnet, a coil encircling the pole-piece
of saild magnet, said coil included in ecircuit
with the main line, a diaphragm arranged to
vibrate under the influence of said magnet-
coil, said diaphragm included in said local
oenerator-circuit, means actuated by the vi-
brations of said diaphragm for varying the
resistance of said local ecireunitf, an auxiliary
circult connected to a third station and means
operated by the variations in resistance of
the local circuis for reproducing the impulses

of the main line in said auxiliary circuit, as

and for the purpose set forth.

3. In a telephonic apparatus, a main-line
circuit connecting two distant stations, a
horseshoe-magnet, coils arranged upon each
at the poles of said magnet, said coils being
in series with each other and with said line,
an independent local circuit, including a gen-
erator, means arranged to be actuated by said

ragnet- poles for varying the resistance in
sald local circuit, an auxiliary cirenit con-
necting a third station and means operated
by the variations of the resistance in thelocal
circuit for reproducing the impulses of the
maln line in said auxiliary circuit, as and for
the purpose set forth.

4. In a telephonic apparatus, a main-line
circuit connecting two distant stations, a

any other point or points, as may be desired, | horseshoe-magnet, coils for each of the poles
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of said magnet said coils included in series
with each other and with said line-circuit, an
independent local ¢ireuit including a genera-
tor, a diaphragm and a variable contact ac-
tuated thereby, and arranged in said local

cireuit, said diaphragm supported over to be

vibrated by said magnet-poles, whereby the
resistance of the local circuit is varied syn-
chronously with the impulses of the main line,
an auxiliary circuit connecting a third sta-
tion, and means actuated by the variations of
registance in the local circuit for reproducing
the main-line impulses in said auxiliary cir-
cuit, as and for the purpose set-forth.

5. In a telephonic apparatus, a main-line
circuit connecting two distantstations,a mag-
net baving a pole-piece, a coil for said pole-
piece said coil included in circuit with the
main line, a local circuit including a genera-
tor, a diaphragm included in sald local cir-
cult, said diaphragm arranged ininclined po-
sition relative to the horizontal, and to be vi-
brated by said magnet-pole, carbon ballsrest-
ing upon said inclined diaphragm for com-
pleting the said local circuif, whereby when
sald diaphragm is vibrated the resistance of
the local circuit is varied, an auxiliary circuit
connecting a third statien, and means actu-
ated by the variations in resistance of the lo-
cal circuit for reproducing the impulses of the
main line 1n said auxiliary circuit, as and for
the purpose set forth.
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6. In a telephonic apparatus a main-line
circuit connecting twodistant stations, a tele-
phone receiving instrument and a telephone
transmitting instrument, a single diaphragm
common to both instruments, sald receiving
instrument arranged in themain-line ¢ircuit,
a local cireuit including a generator, said
transmitting instrument arranged in said lo-
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cal circuit, an induction-coil having 1ts pri-

mary also arranged in said local circuit, and
its secondary arranged to connect athird sta-
tion whereby the impulses in said main-line
circuit are reproduced in the circuit of said
secondary, as and for the purpose set forth.
7. In a telephonic apparatus, a main-line
circuit connecting two distant stations, a tele-

phone-receiver and a telephone-transmitter,

a diaphragm common to both receiver and
transmitter, said diaphragm being arranged
in inclined position relative tothe horizontal,
said receiver arranged in said main-line cir-

‘cuit, a lecal circuit including a generator, the

variable contact of said transmitter resting
upon said diaphragm and included in said lo-
cal circuit, an induction-coil having its pri-
mary included in said local circuit and its
secondary connecting a third receiving-sta-

tion, as and for the purpose set forth. -
FRED H. BROWN.

- Witnesses:
K. C. SEMPLE,
S. K. DARBY.
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