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To all whom it may concern : :

Be it known that I, ELISHA GRAY, of Chi-
cago, In the county of Cook and State of ILli-
nois, have mvented certain new and useful |
Improvements in Speaking - Telephones, of
which the following is a specification:

My present invention more especially relates
to and constitutes an improvement upon my
‘“ bipolar telephone,” for which an application
for Letters Patent of the United States was
filed by me March 21,1878, and upon my * du-
plex bipolar telephone ? epphcatmn filed May
8, 1878.

' The object of my present invention is (while
preserving the portable feature of the instru-
ment, so as to enable 1t to be handled with fa-
cility) to secure an increased volume and clear-
ness of sound, which ends I attain by combin-
ing, with a common mouth- -plece, a series of
diaphragms and their magnets, arranged in
pairs on the oufer opposite sides of the
poles of a permanent magnet and in areverse
order relatively thereto, in such manner that
the secondary diaphragms and the magnet of
each pole will be actuated directly from or by

The subject-matter claimed will hereinafter
specifically be designated.

The accompanying drawing represents so
much of my improved duplex bipolar telephone
as is necessary to illustrate the subject-matter
herein claimed,as constructed in the best way
now known to me. Obviously, however, some
of the improvements may be used mthom the
others, and in apparatus differing somewhat
in its details of construction from those of
that herein shown, without departing from the
spirit of my invention.

Figure 1 is a plan or top view of my duplex
bipolar telephone; Fig. 2, a side elevation
thereot, partly in vertical central section ; and
Fig. 3, e diagram showing the arr engement on
circuit.

My improved apparatus embodies all that is
shown in my bipolar telephone hereinbefore
mentioned, having permanent U-shaped or
horseshoe steel magnets A A, which constitute |
thehandle of the instrument, rubber disks B B/, |
helices C (/, tubular soft-iron cores D D/, dia- |

phragms E B/, SCrew-caps B 1Y, clempmg |

rings G G/, and a mouth-piece, H, with two
branches, eeeh branch termmatmg opposite
the center of its respective diaphragm.

A tubular sott-iron core, D D’, is mounted
upon the quter side of each pole of the perma-
nent magnets, and provided with the usual
helices C C/, rubber disks B B’, diaphragms
E B/, screw-caps I' IV, and elempmg Tings G-
G’. These parts, it will be observed, are ar-
ranged in reverse order upon the outer OPPO-
site side of the opposite poles of the perma-
nent magnet, so that the magnets are inter-
posed between the diaphragms. The second-
ary cap, I, however, is made solid, with no
opening for the mouth-piece. The core D has
a small hole drilled through it from end to end,
aboutone-eighth ofaninchin diameter,in which
18 suspended a light rod, d, of wood or some
non-magnetie met&1_811eh as brass, for in-
steuee—-—eeeh end of which rod is attached to 1ts
respective diaphragms E E/, so that the move-
ment of any one from any cause whatever pro-
duces a corresponding movement in the other.
The space between the poles of the permanent
magnet 18 bridged over with a tubular piece,

| I, of brass or some other non-magnetic sub-

stance. 'This i 1s to confine the column of air
contained in the casing in the core of the mag-
net. A battery may be employed, arranged
on circuit, as shown in my epphca,tlons re-
spectively ‘filed October 29, 1877, (Case 3,) and
January 17,1878, or as in my Division B filed
May 8, 1878

The 100ped portion of the permanent mag-
nets may be united by any non-magnetic or

‘insulating material, and be so covered or

shaped as to constitute an ornamental handle.

The operation of my.improved telephone
will be readily understood from the foregoing
description.

I do not broadly claim herein operating
one diaphragm from the other, or mounting
them upon the same pole of the permanent:
magnet, as these constitute the subject-matter
of another application filed simultaneously
herewith, but limit my claims to the organi-
zation incident to mounting each set of dia-
phragms upon both poles of the magnet.

What I claim as of my own invention, and
destre to secure by Letters Patent, is—

1. A secondary diaphragm and its magnet




. mounted on one pole of a permanent magnet,
... andoperated by a primary daia;phmgm%mounted 1
SESEE ;oén' thef()the?r pole, substantially as set forth. : |
i 2. The eombination, substa,ntlally as here-
SRR ;mbefore set forth, of’ a permanent horseshoe-
o magnet, an .eiectm magnet mounted on each
. pole ;thereeof,; a diaphragm for: each magnet, :
-+ and.a mouth-piece for one diaphragm, soas to -
1 operate one: dmphragm dlrectly fmm or b} the ?
-'if::?%other..;....w - !

3. The 'c{)mbmatlon, subqtantmlly as here-

EE ;-mbefﬂre. set forth, of a permanent horseshoe- {
- magnet, an electro-magnet mounted on: each {
. pole thereof, a tubular core for each magnet, |

. and an: mterpo&ed tubular  connecting-piece,
0 eonstituting, with the core and diaphragms, a -
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| closed chamber, through which one dmphmgm SN

nperates upon. the other; .

4, In combination, two permanent magnets,z .
‘& primary dlaphragm and electro - magnet: - )
‘mounted on one pole of each permanent mag- = &
net, and a secondary diaphragm and magnet. =
on the other pole of said magnet, and an in-
‘terposed bifurcated mouth- plece actua,tmg thee ERE RS-
zprlmarv diaphragm of each set. e SRR
| In testimony whereof I have hereunto sub SRR RN
=;scr1bedmyname.._ T

ELISHA GRAY

Vb’ltnessegv;z;s;;g.;
AL G SWARTWOUT,

D.M. ERSKINE,JP
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