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UNITED STATES

PATENT OFFICE.

"HENRY C STRONG,

OF CHICAGO, ILLINOIS,

ASSIGNOR OF ELEVEN-

TFIFTEENTHS TO DAVID A. STRONG AND HENRY P. CALDW DLL,

BOTH OF SAMD PLACT‘

COMBINED TELEGRAPHIC RELAY AND TELEPHONE.

SPECIFICATION forming part of Lietters Patent No.312,670, dated February 24, 1885.

Applicalion fiied March 19, 1824.

To all whom it Tay concerm:

Be it known that I, HENRY C. SERONG a
citizen of the United St%tes, residing at Chi-
cago, in the county of Cook and State of Ill-
nois,haveinventedacertainnewand Improved

Combined Telegraphic Relay and Telephone;

and I hereby declare the following to be a fall,
clear, and exact description of the same.

1t is the object of my invention to render 1t

possible to recelve and transmit communica-
tions by electricity over lines of great length
withont the use of repeaters at mtewemnﬂ
stations, and even when the line shall be bro-

ken and the ends of the broken section or

sections grounded, and without the employ-

ment of a return- cucum other than that af-

- forded by the earth.

20

The mechanism I employ to pwduce the

aforementioned ol:ject comprises an ordinary

telegraphic signal-instrument connected with

- the line- wwe,hwmg one half of its armature
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removed and the other half operated in the

‘usual way by the portion of the electro-mag-

net over whieh it lies, and having the remain-

ing portion ef the electro- mwnet provided

with a permanent magnet afﬁxed to 1ts core,
and with a cup and. dmphlacrm to constitute
it a telephone.

Theadvantagesafforded by my invention ar e
principally these of permitting a message to

be received or transmitted when the lme over

which it shall pass is broken and the broken

ends grounded, or when the battery- -current

33
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-shail have become too weak to operate the ar-

matuare of the telegraphic instrument, though,
as hereinafter explained,
used for receiving and transmitting tele-
araphic signals and articulate sounds.

The telephone portion of my device is pro-

vided to enable telegraphic signals constitut-

~ ing a message to be hear d at the receiving end

of the line when the battery-

495

carrent u,sed for
the transmission shall have become from any
cause too weak to operate thearmature of the
receiving - instrument. The weak current
which 1acks the power to operate the half-ar-

- mature of the receiving-instrument intensifies

the permanent magnet inserted 1into the core

1t may lewa,}& be'

(No model )
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ceiving- mstmment and causes the bl&ﬂSIl]lt

ted smnals to be re-enforced orrendered audi-

ble, but whetherowing to theattracting and re-
pelhnﬂ effect of the end of the per manent mag -

net upon the diaphragm, or, in other words, to -
pushing the dlELphI‘&ﬂ"In upwald on one palb of 55
itssurfaceand pullingitdownward onanother,

or to the noise produced by the disturbing of-
fect upon the molecules of the per manent

‘magnet when intensified by the electric cur-

1ent is not known to me; but itis certain that ¢o

.swnals sent from a distant station and reach-

ing the receiving-instrument with the carrent
in a condition t00 weak to operate it may be
heard very plainly on a,pplymtr the ear to the

telephone portion of the receiving-instrument. 6s .

The successful operation of my invention
requires the use of a high-tension currentupon
the line, to which the connection of the bat-
tery is made in the manner shown and de-
scribed in Letters Patent of the United States,
No. 192,856, granted to S. J. M. Baer, July 10
1877, and shown in the drawings of Letters
Patent of the United States No. 75,886,

70

Launcelot H. Everett, March 24, 1868 &nd Shown

and described in an applmatlon filed by me 75
March 15, 1877, for a patent for an improve-

| mentin 1&11\1 ay teleﬂlaphlnw and telephonmg,

and also shown, described, and -claimed in

1 Letters Patent No. 235,658, bl&ﬂtﬁd to me De-

cember 21, 1880. 1 aecemphsh the object 8o
above stated by means of the mechanism here-

inafter described and claimeq, and shown in

the drawings, In which—

Figure 1 is a front elevation of a relay-in-
strument having an armature for one spool of 8z
the electro- 111"Lﬂ*net while the other is inclosed
by a telephone- cup, Fig. 2, a vertical section
through the telephone pmtmn of the device,
%howmﬂ* a diaphragm, a screw-threaded per-
manent magnet adjusted within the core of the

GO
electro-mag net and a flexible tube having one

‘end inser ted underneath the diaphragm; and

Fig. 3 a plan view of my improved dewce

A and A’ are the spools of the electro-mag-
net of a relay-instrument, the Spool A only be- g 3
ing provided with an ar mature,

B is a telephone-cup having an ordinary

of one spool of the electro- mag11et of the re- | diaphragm, s, properly adjusted, the cup in-
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casing thespool A’ of the electro-magnet,
the core r of which a permanent magnet, q, is
screwed, and thereby adjustable to impinge
against the under surface of the diaphragm
when the current shall be very wealk.

To illustrate the operation of my device,
suppose, as one instance, that a earrent trans.
mitting a telegraphic ll]eSSflgB from New York

to Ohica.go becomes £00 weak after a part of
the message shall have been received to con-

- tinue to attract the armatuare ¢ of the receiv-

i
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“to the mouth of the cup B.

ing-instrument  to the electro-magnet. The
operator at the receiving-station on applying
his ear to the telephone portion B will plainly

hear the remainder of the message, and words |

spoken by him into the te]ephone portion B
will be transmitted to and heard by the oper-
ator at the New York station, provided with
a similar device.
~T'o 1llustrate by another instance, suppose
that during the transmissin of a message the
line-wire 1s severed, the broken ends falling
upon the ground. The effect upon the arma-
tare ¢ of the receiving-instrument will be to
cause 1t to cling to the core of the electro-
magnet A, indicating the mishap to the oper-
ator at the receiving-station, who, to catch
the remainder of Lhe message, will apply his
ear tothe telephone 1}01151011 B. e may also
converse with-the operator at thetransmitting-
station through the telephone portion B.
The adjunct €, comprising a flexible tube,
p, inserted at one end into the cup B under-
neath the diaphragm s, and provided with a
cup, », at the opposite end, affords a very use-
ful deviece 1n connection with the telephone-in-
strument since by applying the ear to the cup

P’ Swnals produced by a weakened current ;

throuﬁh the action of the magnet ¢ are much
more plainly audible than to the ear applied
This result seems
‘tobe due to the position of the end of the tube
p betweenthediaphragm sand endof the mag-
net ¢, which would indicate that the sound is
not produced by the bending of the diaphragm
under theinfluence of the perﬂnnenb mfmnet

but by thedisturbing effect of the eurrent upon |

the molecules of the magnet .

The device above descrlbed presents the pe-
culiar
oreat length equal to the present telegraphing

into { circuits without interfering

advantage of availability on lines of

312 670

oraph system now 1n general use, though there

with the tele-

may be instruments used in the duplex and -

quadruplex systems of telegraphy in con-
nection with which my device cannot be oper-
ated, In which case, where it isdesired to con-
verse through the telephone the duplex or
quadruplex may beswitched out, but the same
battery-current will be used to transmit and
receive the telephone communication.

1 am aware that it is not new to use a tele-
phone in connection with a receiving-instru-
ment for the purpose of hearing telegraphic
signals, such application of a Lelephone -in-
stroment having been made heretofore, but
for a different purpose from mine, and operat-

‘1ng upon an entirely different principle.

- L am also aware that 16 is not new to use a
flexible tube connected at one end with the
telephone and arrangedto render the opposite
end suitable for application to the ear for the
purpose of concentrating the sound upon the
latter; but I believe it to be new to applythe
end of the tube to the telephone in-the maun-
ner scv forth in the foregoing description,
whereby the desirable resulis stated arve at-
tained.

What I elaim as vew, and desiretosecure by
Let-tel"s Patent, 1s—

A telegraphic signal-instrument having
one pole of its electro - magnet connected up
in a Dbattery - cirenit, and plowd@l with an

armature to constitute a signal -receiver, and

having the other pole provided with a perma-
nent umnuet adjusted to 1ts core, and with a
diﬂphm‘gm and cap to constitute a telephone
recelver and transmitter, substantially as de-
SCI 1hed.

A combined te]eﬂmph mstrument and
telepham, comprising the electro - magnet
A A, armature {1, dldphhlﬂn’l S, pelmanent
magnet ¢, ad] astable within the (,01"('-3, 7 S0 as
to lie firmly against the under side of the dia
puragm s, and cap B, the whole being con-
structed and arranged to operate substantially
as and for the purpose set forth.

HENRY (. STRONG.

In presence of—
C. C. LII\TIII(JUM
DOUGILAS DYPDW ORTH.
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