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| To all whom it may concern

Beitknownthat 1, STEWART D MOKELVEY

- acitizen of the United States, residing at Can-

. I0

ton, in the county of Stark and State of Ohio,
have invented new and useful Improvemeuts

in KElectrical Telephones, of whlch the follow-
ing is a specification.

vide an electrical telephone which shall have
means whereby the vibratory movements of

- the transmitting diaphragm shall be ampli-

fied and a positive make and break contact
insured, in transmitting the 1mpulses over
the line wire. |

- It is my further purpose to eombme with a
telephone a novel form of receiver, the parts

“of which are capable  of being assembled

: I_"Wlthln a materlally diminished space, and to

20

provide said. receiver with a diaphragm, or
diaphragms, of novel, non-condueting ma-

- terial, and to combme with the latter mag-
"~ netic buttons, of a suitable metal, and to

tions. . - =

arrange said parts in a receiver in a novel

~and sm]ple manner, whereby the diaphragms

shall have frea wbratlon in opposne direc-

- It is a further pulposa of my mventlon to

- provide a telephone with an induection-coil

30

having primary, secon dary, and tertiary coils,
couuected with the line and with the re-

~celver in the manner described hereinafter,

39

- tioned, in the several novel features of con-
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and tosimplify and improve the construction

and. operation of the telephome apparatus

shown, described and claimed in an applica-
tion for Letters-Patent filed by me upon the

12th day ot September,1893, Serial No.485,430.

My invention consists, to the ends men-

structlou and new combinations and arrange-
ments of parts hereinafter fully explaluad

and then partwularlyr pmnted out and defined
in the c¢laims.

To enable otherS skilled in the art to whwh
mysaid invention pertains to fully understand
and tomake, construet, and use thesame, I will

- now deseribe said 1uveut10u in detail, refer-“

- ence bemg made for this purpose to the aC-
companying drawmga, in which—

o

Figure 1, is a view showing the esaentlal
parts of a telephone eoustructed in accord-

+ ings, as its form is well known.

sectlon of the recawer, in the axial line of

its magnetie cores. Fig. 3, 18 a detail per-
spective of the annulus which 1neloses the
acoustic chamber of the receiver. Fig. 4, is

‘a detail perspective showing one of the dra-
Tt is the purpose of my mvautmn, to pro- |

phragms illustrated in Fig. 2, removed from
the receiver. Fig.5,is a detail view showing

diaphragm and its central magnetic button.
In the said drawings the reference-numeral

1 indicates the diaphragm of the transmit-

ter, which may be made of glass, wood, slate,

_- vuleanized fiber, or rubber, or any other suit-
1 able material.

Sa1d dlaphragm is properly
mounted in a trau%mltter-boa, of any pre-
ferred constr uction, not shown in the draw-
In rear of
sald diaphragm is an arm 2, preferably ta-

pered,or reduced in diameter as it approaches

the center of the diaphragm 1, at a little

distance from the rearward face of Whrch its -

extremity is divided to form a plurality of
diverging points 3, which are attached to the

dlaphrawm at varying distances from itscen--
| ter, in, or between, different nodal circles.
| 1ts rearward end the arm 2 is pivotally con-
nected to one member 4 of an amplifying de-

At

vice, which is yoke-shaped, or formed to re-
semble an inverted U, having both its par-

the one to which said
arm is pivotally conuacted being, preferably,
somewhat shorter than the other ‘The am-

_phfymg device is supported by a pivot-pin 5,

passing through the center of the curved por-
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one manner of combiuing the non-metallic 6o
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‘allel members ly'mﬂ* in" the same vertical
plane with the arm 2

tion which eonuect% the parallel dependent '

members 4 and 6.

1u which is set a platinum coutaet-pomt 3.

The amplifying device may be formed of

any suitable material, but I prefer to employ

for the purpose alummlum or a Smtable alloy
thereof. |

In rear of the member 6 is amauged an L.- |

Shaped bracket 9, formed of conducting ma-

terial and prowded with a horizontal sup-

port 10, mounted upon its verticalarm. - Upon
this: support is arranged a coil of insulated
wire 12, secured to the support 10 by small

Upon the lower end of -
| the. latter member is mounted a button, or
‘contact 7, formed of either soft iron, or steel |
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ance with my invention, and cumpusmg a | SCrows 13, passing through said support into -
the non-conducting euds, or heads of thebob-

dlaﬂ'lam of the circuits. Fig.2,is a central
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- concentric with the chambers 20, containing
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bin containing said wire. Tapped through | 28, are secured in place by small serews 31,

the upper end of the vertical arm of the
bracket 9 is a set-screw 14, which enters and

passes through the central opening in the |

bobbin. This screw is made of soft iron and
provided with a milled head 15, and upon its
projecting extremity is mounted a carbon
point 16, which is brought, by adjustment of
the set-screw 14, into such position thatit will
have a light contact with the platinum point,

orcontact3,whenthe transmitting diaphragm

1 is at rest. | -

The receiver constructed in accordance
with my invention consists'of a two-part, cir-
cular shell, or housing, 17, formed of any sutt-
able material, such, for example, as hard rub-

ber. The two parts are united by means of

a threaded collar 18, on one part, which en-

gages with a threaded flange 19, on the other

part. Within each part is formed asubstan-
tially central chamber, or space 20 which

opens-into a central, cirecular echamber 21, 1y-

ing ‘between and partly in each of the two
p“m:tlons” composing the ecasing, or housing:
Thischamber 21, which is of greaterdiameter

~than the.chambers 20, and of somewhat less
diameterthan the casing, containsan annulus

22y formed of hard rubber, or other suitable,
Inelastic material. .Its size is such as to enable

it to fit snugly within the serew-threaded col-
!a,r 13, where it forms the circular wall inclos- |
ing the acousticchamber of the receiver, an
-exit being provided by forming in said annu-
lus an aperture23,shown most clearly in Fig.

3. Againstthe oppositeedges of the annulas

are laid diaphragms 24, formed of thin glass,

gold-beaters’ skin, silk, cat-gut, or other ani-
mal membrane, or any similar, suitable ma-
terial, aside from iron, or steel.
the center of each diaphragm is attached a
magnetic button 25, of steel, or softiron, pro-
Jecting slightly from the outer face of each
diaphragm. Within the ecireular chambers,

or spaces 20, are arranged bobbins, or spools
of ‘wire 26, which are mounted upon cores 27
carried by steel plates 28, both of which are

permanently- magnetized. Said plates are
circular and are set in shallow, countersunk
recesses In the exterior faces of the parts of
the housing, said recesses being substantially

the spools of wire 26. The steel cores 27 are
centrally mounted upon the plates 28 and
projeet inward, or toward each other, their
extremities being close to, but not in actual

contact with, the iron, or steel buttons 25, on:

the diaphragms. The edges of the latter are
clamped between the opposite edges of the

annulus 22 and circular shoulders 29, lying-

at the base of the collar 18 and of the flange
19, as seen 1n Ifig. 2. The exit aperture 23,

of the annulus coincides with asuitable open-
ing in the periphery of the casing, or hous-
ing, the latter being preferably provided with
an ear-piece 30, communicating with the open-

ing in the casing.

At, or near, |

tapped in the parts of the casing. The ter-
minals of the wires wound upon the steel
cores 27 are connected to binding-posts 32,
upon the exterior of the casing.

The reference-numeral 33 indicates an in-
duction-eoil, composed of a core 34, formed of
soft iron wires, of small diameter, provided

' at the ends with heads 35, of non-conducting

material. Upon the core 34, but insulated

' therefrom, is wound the primary eoil 36, of

wire of comparatively large diameter. Upon
the primary coil, but insulated from it, 18

‘wound the secondary coil 37, of wire finer
‘than the primary, and upon the secondary

coil, in like manner; is wound a tertiary coil
38, of still finer wire, wound in a-direction op-
posite to that of the secondary. The two ter-
minals of the primary coil areled out:through
openings 39, in one of the heads 35, and one
of said terminals is connected to one pole of
the battery B, and the other terminal-to the
bracket9. The terminals- of the secondary

coil are led through openings 40, in the other
head 35, and connected, respectively, to the

line-wire, and to oneof the binding-posts 32,
on the receiver. From the.opposite binding-
post 32, on the receiver,a wire 12* is connected

to earth, or to the metallic circuit. . One ter-

minal of the wire 12 isconnected to a binding-
post 32% on the side of the casing opposite

that carrying the post to which the secondary
is connected. The terminals of the tertiary
coil are earried through openings 41, in the

head 35 and. one.is connected.to a binding-
post 32°% on one side.of the casing of the re-

/5

30

00

95

100

ceiver, and the other to one. terminal of the

wire 12, | ..
The vibrations- of the diaphragm 1 com-

municate longitudinal movement to the arm-

3, which, in turn, transmits vibratory move-

t ment to the amplifying device, thereby pro-
ducing a succession of make-and-break con-
tacts between the platinum contact point 8

and the carbon point 16. The set-screw 14,
being successively magnetized thereby, by
means, of the magnetic impulses flowing
from the battery I3, over wire 42 which leads
to the pivot-pin 5, and thence through the

| member 6 of the amplifying device, through

set-serew 14, bracket 3 and primary coil 36, a
current is thereby induced in the secondary
of the induetion-coil, which, in turn, induces
a current in the tertiary coil 38, thereby caus-

tons 25 a series of attractions varying in in-

tensity, according to well known laws, and
thus reproducing in the diaphragms- 24 :the

vibrations of the transmitting diaphragm 1.
- By the construction set forth, in which the
induction-coil 1s provided with a primary,
secondary and tertiary coil wound thereon in

_ “the initial telephone, the primary circuit sets
The steel-plates, or disks ! up an induced current in the secondary coil

ICH
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ing currents of opposite direction to traverse

the wires 26, surrounding the steel cores 38,

thereby exerting upon the iron, or steel but-
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" and the latter induces a current of slightly | a second coil i

diminished forece in the tertiary coil. The

pulsations induced in the secondary coil pass |
-over the line and through the secondary coil

at the receiving station, at which point the

secondary coil becomes in one sense, the pri-

mary, the tertiary coil bearing the relation

thereto of a secondary coil. In other words,

~ the current induced in the secondary coil at

IO

the initial station, are transmitted along the

line to the secondary of the receiving instru-

- ment, and the latter induces a current in the

~ tertiary coil of said station which bears the ]

- able, in attaching the magnetic button 25 to
the diaphragm 24 to construct said button of |

same relation as the secondary tothe primary
coil at the initial station. @~

- The amplifying arm 7 can be made of iron,
or steel, and when so - made the button 8 may
be dispensed with. 1 also consider it desir-

- soft iron, or steel, with a stud projecting from
‘the center of the same. Thisstud isthreaded
~and passed through an opening drilled or

nut being
stud.

otherwise formed in the diaphragm 24, a small
then screwed upon the end of the

- What I claim is—

30

- 1. Inan electric _telephloﬁe, the combination
with a transmitting diaphragm of an ampli-

fying deviee, and a rigid arm pivotally con-

- nected to said amplifying device at one end

| 4.0

- and having its other end provided with di-
- vergent points which are attached to the
fransmitting diaphragm in or between di

Or-
ent nodal circles, substantially as described.
2. Inanelectrictelephone, the combination
with a transmitting diaphragm of a yoke-
shaped amplifying device having pivotal sup-

port in rear of said diaphragm, and a rigid
arm pivotally connected at one end to one

member of said deviee and having its other

end divided into a plurality of divergent
points which are attached to said diaphragm -
at varying distances fromits center,acarbon-
pointed set-serewadjustable toward and from

a platinum point upon the other member of
the amplifying device, a wire coil on the set-

serew, an induction-coil having secondary |
- and tertiary coils, a battery and a .receiver, a
> primary cireuit including the pivot of the
amplifying device and the primary of the

induction-coil, a secondary circuit including

the coil on the set-screw and a wire coil in

the receiver,and a tertiary circuit including

Bl7ed

.‘I

r"lr-

described.

n the rece'i_'irer, _substa,ﬁjﬁa,lly as

4
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3. In a magnetictelephone,a receiver com-

prising two mnon-magnetic diaphragms
clamped against an interposed ringhaving a
sound-opening, metallic cores having their
adjacent ends arranged close to magnetic but-
tons centrally mounted upon the outer faces

of the diaphragms, metallic plates upon which
‘the outerendsof the cores arerigidly mount-

ed, and a chambered casing supporting said
plates, substantially as deseribed.

6o

4. In a magnetic-telephone, a receiver com-

prising two non-magnetic diaphragms

| elamped upon an interposed ring having a
sound-opening, metallic cores rlgl.dly sup-
ported at their outer ends and having their

inner ends close to magnetic buttons on the
outer faces of the diaphragms, wire coils
mounted on said cores and an induction coil
having a primary connected through the bat-

tery to the transmitter, a secondary connect-
“ed to the line and through one of the wire
coils on the receiver to earth, and a tertiary
which inecludes in its circuit the other wire
coil in the receiver and a coil in the trans-
‘mitter, substantially as deseribed.
5. In an electric telephone, the combination

with a transmitting diaphragm of an ampli-
fying device, an adjustable core having con-

tact with one arm thereof, a coil upon said
core, an induction coil having a primary, sec-

ondary and tertiary coil, and a receiver, one

terminal of the primary, being connected,

through the battery, to the amplifying device

and theother terminal to the core having con-
‘tact with said device, one terminal of the sec- -

ondary being connected to the line wire and

70
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the other terminal to a binding post on the |

receiver and thence through a coil in said re-
ceiver to earth, one terminal of the teriiary

coil being connected to one end of the wire
coil on the adjustable core and the other ter-

minal to a binding post on the receiver and
thence through its coil back to the other end

of the wire coil, substantially as described.
~ In testimony whereof I have heretinto set

my hand in presence of two subseribing wit-

NEes|Ses.

~ STEWART D. McKELVEY.
‘Witnesses: . ' '
- EDpwW. SHEETENHELM,
F. B. HENDERSON.,

I fole
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