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To all whom it may concerm:

Be it known that I, HaxMyMoND V. HAYE;::,
of Cambridge, in the county of Middlesex and
State of BIassachuSetts have invented certain

~Improvements in Telephones? of Whmh the

following is a specification.
This invention has reference to that class of
arficulating-telephones commonly employed

a8 receivers, but capable, also, of use as trans-

mitters,which comprise a vibratory magnetic
dnphm m,or vibratory diaphragm and arma-
ture, and a permanent magnet with a spoolor

bobbin of insulated wire, this being adapted

for Inclugion in an electric cireuit.
1t consists 1n dispensing with the usual cen- .
tral magnet and in suspending or attaching a -

light permanent magnet to the inner center of
the diaphragm in the presence of a compara-

tively large body of soft iron and in the cen-
ter of an electro-magnetic helix forming part
of an electrie cireuit. |

1t consists, also, in re-enforcing the magnet-

ism of the said light permanent magnetic core
by mounting strong magnets in such a way

that one of the po]as of each of the said mag-

phragm. Ihave found that such a construc:
tion affords an efficient and extremely satis-
factory telephone.

In the accompanying drawings, Figure 1 is

a4 sectional view of a skeleton telephone em-

bodying my invention. Fig. 2 shows a verti-
cal section of a similar telephone constructed
in a form suitable for use, with the working
parts inclosed in a convemenb case. Fig.31s
a cross-section on the line # 2, and I‘lg 4 a
cross-section on the line 4 y of Fig. 2. Iig. b

~ is a side elevation of theinstrument shown in
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section in Fig. 2.

In the drawings, B 1s a telephone-case, and
A the usual surmounting eap,provided with a
central aperture, # and vocalizing-chamber v,

and serving, also, as a mouth or ear piece and
~adapted to (:Ll,mp the diaphragm in place by

means of the serews 9.

The vibratory diaphragm 1 is mounted in a
sultable seat in the case B and to the center
of 1ts inner surface 1 SUSpend a small and
light permanent magnet, 2. Upon the floor
of an inclosed chamber, 8, in the casing B 18

placed an electro - magnetic helix, 3, of any

usual size and form, the terminals of which

il

are united to binding-screws 6 and 7 for the

niore convenient connection with the wires w

w of an electric circuit. | 55
The light magnet or core 2 projects some dis-

tance into the hollow helix 3 and works loosely

| therein. Below the chamber 8 I mounta bar

or mass of soft iron, the upper end of whieh,

5, 1s properly fmmed, also, as a core and ez- 60

tends through the floor of the chamber 8 and

into the center of the helix, where its end is

closely approximated to the end of the light

magnet 2. The best results are attained when

the end 5 of the soft-iron bar or massis brought 65

| as elose as possible to the end of the ligh{ mag-

net 2.

I find that the operation of this telephone is
oreatly improved by the presence of the bar-
magnets ¢ ¢, which are arranged with their 7o
llke poles projecting through the ease and in
contact with the suliace of the diaphragm near
its edge. These magnets may, 1L desned be

{ fixed in position by set-screws 10. Althouah

as stated, the presence of these re- enforcuw‘ 7 5

‘magnets. emph%tlcally improves the opemblon
| of the telephone, the instrument works 1n 2
nets is in contact with the edges of the dm

very satisfactory manner even when they are

{ not employed.

Figs. 2, 3, 4, and b Shew the ins'trumeut as 80

| aII‘&HU‘Ed for commel cial use. The working

parts are substantially identlcal with those
described in connection with I‘lg 1.  They
are, however, completely inclosed in the case

B, which is provided with side walls, 15, and 85
the end wall, 12.

Channels may be provided within the casing
for the reception of the re-enforcing magnets «,
and their front ends are, as deseribed %bmve,
in contact with the edwe of the vibratory dia- 9o
phragm 1.

The helix 3 rests upon a shoulder, 16, of the
casing, and the soft-iron mass 4 oecupms a re-
cessed chamber, also in the sald case, while its
core-extension projects 1nto the hollow of the gg
helix 3. The position of the mass of iron 4,
and consequently of the core projection there-
of, with respect to the end of the hﬂ‘ht dia-
phragm -magnet can be regulated by the ad-
justing - screw 13, which works in the fixed 100
bearing 14. The opening 11 through the eas-
ing pr ovides a. convenient and &ccessmle POSI-
tlou for the head of the adjusting-screw, for
the insertion of the fingers in holdmn whﬂe in
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use, and means for hanging the telephone up [
When this instrument is to

when not in use.
be used, the goft-iron core 5 is brought quite
closeto the magnet2,and magnetism is induced
therein by the said magnet.

1f 1t is operated as a transmitter, the im-
pingement of the sound-waves produced by
the voice upon the diaphragm I causes it to

- vibrate, and such vibrations necessarily effect

IO
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a reciprocatory motion of the light magnet 2,
attached to the said diaphragm within the hol-
low helix 3 and in front of the soft-iron pro-
jection 5. The magnetic field in which the
helix is placed is thus varied by the said re-

ciprocatory motion of the magnet, and also by

the variation of the induced magnetic condi-
tion of the soft-iron projection 5, and electric
currents corresponding toand representing the

- sald waves are thus developed in the cireuit of

20

the said helix, and, circulating in the said eir-

cuity are adapted to excite a like magnetic va-

riation in any receiving-telephone in the same
circuit, and thereby to reproduce the trans-
mitted sounds in a manner well understood.
Furthermore, when used as a receiving-tele-

~bhone the voice-currents developed by any

20

transmitter in the circuit circulate through the
convolutions of the helix 3 and vary the in-
duced magnetism of the soft-iron projection D,
and likewise the direct magnetism of the mag-
net 2. These variations combine to produce
a mechanical vibration of the diaphragm 1,
which vibration is a fac-simile of the original

- vibration experienced by the transmittin o-dia-
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phragm, and the transmitted sounds are thus
reproduced. | | | |

16 will of course be nnderstood that I may,
without departing from the spirit of my inven-
tion, vary the proportions and dispositions of
the several parts of the instrument considera-
bly. o | |

Having now fully described my invention

and its operation, I claim-—
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1. The combination, in a telephone, of a dia-
phragm or vibratory plate, a hollow helix
mounted near the said diaphragm and adapted
for inclusion in an electric cirenit, a magnet
affixed to the center of the said diaphragm
and projecting into the said helix, and a soft-
1ron mass projecting into or mounted in close
approximation to the reverse side of the said
helix, substantially as deseribed.

2. Anelectrictelephone comprising, incom-
bination, a vibratory diaphragm and a small
bar-magnet suspended therefrom or attached
thereto in the immediate presence or proxim-
ity of a mass of soft iron and in the center of
an electro-magnetic helix, forming, or adapted
to form, part of an electric cireuit.

d. In an electrictelephone, the combination
of a vibrating diaphragm, a small bar-magnet
suspended therefrom, a hollow helix adapted
for connection in an electrie cireuit surround-
1ng loosely the said bar-magnet, a soft-iron bar
or mass mounted in close proximity to the said
helix and to the eénd of the suspended magnet,
and one or more magnets having their ends iu
contact with the edges of the diaphragm and
adapted to re-enforce the magnetism of the
suspended magnet, substantially as deseribed.

4. In an electric telephone, the combination
of a vibratory

diaphragm, a hollow helix
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adapted for connection in an electric circuit -

and mounted in close proximitytotheinnersuar-
face of said diaphragm, alight bar-magnet sus-
pended from the center of the diaphragm and
adapted to reciprocate within the said helix,

75

and a soft-iron bar or massadjustably mounted

in close proximity or partly within the said
helix, substantially as specified. '

5. Inan electric telephone, the combination
of a vibrating diaphragm, a light bar-magnet
suspended from the center thereof, a hollow
helix adapted for connection in an electric cir-
cuit surrounding loosely the said bar-magnet,
a 80ft-1ron bar or mass mounted in close Prox-
Imiby to the said helix and to the end of the
suspended magnet, an adjusting-screw there-
for, one or more magnets having their ends in
contact with the edges of the diaphragm and
adapted to re-enforce the magnetism of the sus-
pended magnet, and an inclosing-case having

longitudinal channels for the reception of the

sald re-enforcing magnets, substantially as de-
sceribed.

In testimony whereof I have signed my name
to thisspecification, in the presence of two sub-
scribing witnesses, this17th day of March, 1887,

HAMMOND V. HAYES.

Witnesses: |
GEO. WILLIS PIERCE,
V. M. BERTHOLDL.
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