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UNITED STATES

PATENT OFFICE.

.WILBUR-H;.QHOM:?SON, OF WHEELING), WEST VIRGINIA, AND HARVE R. STUART, OF

MILWATUKEE, WISCONSIN.

TEEEPHONE-RECEIVER

To all whom, it may concern: .
Be'it known that we, Wirsur H. Tmome-
soN and Harve R. Stuaxrt, citizens of the

United States, residing, respectively, at:
Wheeling, county of Ohio, and State of

West . Virginia, and Milwaukee, in- the
county of Milwaukee and State of Wis-
consin, have.invented certain new and useful
Tmprovements in Telephone-Recéivers, of
which the following is‘'a full, clear, aund
exact description. v :

This invention relates to telephone re-:

ceivers, particularly for use in telegra-
phones, wheve only light operating cuirents
are available, and where a“clear sound re-
production is important. - T :

A type of receiver has hitherto been pro-

- posed making use of a.solenoid eoil in place

. pendentiy of one anéther.
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of a magnet bobbin, the solenoid coil acting

to vary the intensity of a pair of juxtaposed

magnetic poles which are caused fo be pro-
duced within the interior of the solenoid.
-The present invention relates to thig gen-

Ceral type of apparatus and includes a va--
riety of features-by. which a more simple and |

efficient construction is provided, and in
whie¢': all of the parts are very strongly and
compactly arranged and organized together.

Among other features the present inven-
tion makes use of two receivers compounded

into one,-and which are joined in separate

circuits from the separate magnets of ateleg-
raphone, 'so-as to operate- entirely inde-
The result is that
any slight differences in phase between the
voice or telephonic currents from the sep-
arate telegraphone magnets cannot yct at
any time to neutralize or interfere with one
another. Tach is independently trans-
formed into sound waves, and if these vary
slightly in phase it is immaterial, especially

as they are led through separate tubes to the |

separate ears of tlie operator by our present
invention. As will later appear we pro-

vide for an easy and separate adjustment of

the diaphragms of the separate receivers.
A furtheér feature of the present invention
consists in a means for varying the air gap
in the magnetic circuit of the receiver, which
we accomplish by meaps of levers working
between extreme positions; the original set-
ting of the levers being however variable or

‘adjustable independently of such limits:.

Another aspect of the invention relates to
the provisipn of a single field magnet co-

operating with two separate solenoids with

- Speciﬂeation of Letters Patent. " Patented Dee. 27, 1§10_
Application filed June 11; 1909, Serial Wo. 501,493. '

separate diaphragms, thereby providing, in
effect- a double receiver. )

. With these. various and other objecté in
view our inveanfion consists in. the features

80

of construction and combination as herein- -

after set forth and claimed. - -

In the drawings; Figure 1 is a perspec-
tive view illustrating the adppearance and

use of 4 telegraphone receiver embodying

the principles of our invention; Fig. 2 is a
plan view of the receiver; Fig. 8is a similar

view with some of the parfs removed; Fig:

4 is a transverse sectional view on the line’
70

IV—1V of Tig. 2, and Fig. 5 is a sectional
view on the line V—Vof Iig. 2; Fig. 6is a

85

view similar to Fig. 8 showing the dia-

phragm support in place; Fig. 7 is,s side -

‘elevation” of the diaphragm; Fig. 8 is a
front view of the same;: Fig. 9 is a dia-
gram’of the circuits. L -

Referring to the drawings in which like
parts are designated by the same reference

‘sign, 1 denotes'a box or casing forming the

frame of the receiver. We make this box of
oval or elongated outline with flat top and
bottom. faces. ' . S I

3 denotes a permanent magnet within the
box -or casing I and which is also of oval

outline, closely fitting the interior of the box.

afound its entire inuer wall.” This magnet
is preferably ‘of the compound ‘type built up
of the superposed plates, each magnetized
to produce consequent poles on g middle di-
ameter of the oval outline, corresponding to
the points 4 #nd 5 of IFig. 3. o

6 denotes a- forked soft
which 'is secured to the magnet 3 on the un-

iron stamping.

75,

85

90

derside thereof at the point 4, and 7 denotes . -

a similar forked soft iron stamping which
is attached to the other pole 5 on. the upper
face of the magnet 3. These forked pieces
6 and 7, respectively constitute bifurcated
poles or pole pieces of the magnet 3. "Any

convenient means may be employed for se-.

curing these bifureated poles in place, but

95 -
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we prefer to make use of rigid studs 9, 9"

which are fixed to the bottom wall 10 of the

casing 1. These studs are best made of soft
iron so as to lead the magnetic flux as. effi-
ciently as possible from the various layers
of the magnet 3 to the bifurcated poles 6,7,
The bifurcated pole pieces 6, 7, project so
that their respective extremities lie over one
another centrally in the round open spaces at:
the ends of the interior oval outline of the

magnet 3. At these locations there are also
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. openings '23. and each having a central soft
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~end of the corresponding screw, 15.. These
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" porting plate. 22 by a cover 28 which has "

60

free movement. 32 dénetes tubes extending
. outward from the centers of these embossed.
-areas 30 and to 'which the usual rubber or"

65

- " initially set at any location desired, and
- thereafter made adjustable through a lim-

.the movement of the stud t¢ a wider area

" degree of movement of said stud. “The dia-

-over the area of -the working or vibrating

o

arranged the solenoid magnets 12. The ex-
tremities of both the bifurcated poles 6 and
7, are perforated in alinement with the axes
of the coils 12, the perforations 18 of the
upper bifurcated pole 7 being larger than
thei perforation$ 14 of: the lower bifurcated’
pole. S »
15 denotes soft iron screws which .are
threaded into the openings 14 so as to pro-
ject into the interiors of the coils 12, .
18 denotes arms projecting from the screws
15 by which these screws are turned and ad-
justed through about  half a turn corre-
sponding to a minute longitudinal displace-
ment. The armis or' handles 18 can be
screwed into various holes 19 in.the heads
of the screws 15 whereby the screws can be

ited distance corresponding to the half turn
movements of the arms 18. ' .
20 denotes spring clips or washers which
are fixed beneath the heads of the screws 15
and which bear against the bottom face 10 |
of the box 1, so as to take up any back lash
or looseness in the screws. These screws
constitute extensions of the lower pole piece
6. ‘As-will later appear we also provide~
what are virtually corresponding extremities
of the upper pole piece 7. - Co
At the front or open face of the box 1, we
provide a plate 22 constituting a diaphragm
support.. This plate has two large perfora--
tions or openings 28 coaxial with the sole-
noids. 12. - - o S
24 denotes: Eﬁ,&phmgms supported over the

iron stud 25 which projects. into the interior
of the corresponding solenoids 12. Each of .
these: studs 25 is small enough to enter
loosely.through the aperture 18 of the upper
bifurcated pole 7, and i long enough to
reach into very close proximity to the inner

studs therefore constitute the extensions of
the upper pole piece 7 which have been pre-
viously re,fei‘recf to. As a practical feature .
of construction we make the diaphragms 24
of very thin metal with a thickened portion
or strengthening washer 26 at the middle.|
thereof, which not only establishés a firm’
anchorage for the stud 25, but also transmits’

of the diaphragm, thereby obtaining a more
efficient sound reproduction from a -given:

phragms 24 are clamped against their sup-
outwardly coned or embossed portions 80
portions of the displiragms to permit their -

flexible tubés 33 may be connected. -

‘to be placed around the neck of the operator

-the. diaphragms 24 and
reproiliction which has almost all the en-

. 980,024
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The electrical connections are made by a
flexible cord 35 having three conducfors
which may be joined to the tip, ring and.
sleeve. contacts 38, 37 and 38 respectively, of
an ordinary telephone plug. These ‘con-
ductors enter an insulating block 40 on the
underside of the bottom plate 10 from which
they are extended to terminal screws or
posts 41 within the box 1. The circuits are
made in the manner shown in Fig. 9, that 75
is to say, the separate coils are put in entirely
separate circuits. - Tnasmuch as ‘there are
two-sound reproducing magnets in an or-
dinary telegraphone, it is evident that en--
tirely separate circuit connections may be
made therefrom to the separate coils 12.by
the use of this simple three wire circuit.

The foregoing receiver is designed to be
supported by a neck strap or band designed

70
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and bearing suitable means for engaging
the key-hole slot 47 of the receiver,

45 denotes s’ plate fixed to the block 40 on’
the underside of the receiver and having an

angularly bent ear 46 with an inverted key- 90

hole. slot' 47 therein. The plate 45 has

rounded ' extremities " 48 coaxial in their

-curvature to the movement of the arms 18.

In this way only the tip of the arm 18 is
exposed for manipulation, and ‘the interior 95
parts are protected from exposure and from
being tampered with. The receiver tubes 32
project upward ‘and are conveniently ex-
posed for the attachment- of the flexible
tubes 33. ' '
-The operation of the receiver is as fol-
lows: The magnet 3 impels a strong field
or flux through the interiors: of both the-.
solenoids 12, this field being led in this man--
ner by the bifurcated poles 6 and 7, and the

1990
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screws and studs 14 and 25. The only ap-

preciable air gap in the circuit’is that be-
tween the adjacent ends of these screws and:
studs, and this gap is adapted to be adjusted
as already described. The variations in the
magnetization of the solenoids due to tele-
phonic ¢urrents produce corresponding va- .
riations in the attraction between the proxi-
mate poles which are formed at the adjacent . .
extremities of ‘said screws and said studs. 115
These variations are directly transmitted to - -
roduce a sound.

110

ergy that is available in the telephonic cur-
rents supplied, - T I
at' we claim, iss+— . o

1. A telephone receiver and’connections
therefor, sald receiver comprising a perma-
nent- magnet, -a pair of separate coils and,
diaphragms associated therewith; separate 125
sound reeeiving and carrying tubes for said -
diaphragms; said tubes being extended to. -

120

.permit the free ends: thereof to be posi-'

tioned. one adjacent each ear of the person
using the receiver, and said connections com- 130
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prising separate circuits for energizing said | other, diaphragms actuated by the
| attraetion between said extensions, and
separate means for adjusting the separa-

coils, such circuits being independently en-
ergizable, the aforesaid elements codperat-
ing to obviate the neutralizing effect of
slight differences in phase betiween 'tele-

phonic currents in said separate circuits.

2. In a telephone receiver, an oval per-
manent magnet having consequent poles, a
pair of bifurcated pole pieces projecting
from said poles, a pair of solenoids joining
the extremities of the respective pole pieces,
extensions from said pole pieces entering
said solenoids into close proximity to one
another, and.diaphragms actuated by the
varying attraction between said extensions.

3. In"a telephone receiver, a permanent
magnet, a pair of solenoids, pole piece ex-
tensions projecting from said magnet into
close proximity to each other, said exten-
sions being inwardly directed- into said
solenoids, means for independently adjust-
Ing extensions in separate solenoids, and

separate diaphragms actuated by the vary-

ing attraction between said extensions.

4. In a telephone receiver, an oval per-
‘manent magneé having consequent poles, a
pair of bifurcated pole pieces projecting
from said poles, a pair of solenoids joining
the extremities of the respective pole pieces,
extensions from said pole picces entering

-said solenoids into close proximity to one

another, diaphragms actuated by the vary-
ing attraction between said extensions, and
separate circuits for said coils, =

5. In a telephone receiver, an oval perma-
nent magnet aaving consequent poles, a pair
of bifurcated pole pieces- projecting from
said poles, a pair of solenoids joining the ex-
tremities of the respeciive pole pieces, ex-.
tensions from said pale pieces entering said
solenoids into close proximity to one an-

b4

rarying

tion of said extensions within the respec-
tive solenoids. -

6. In a telephone receiver, a permanent
maguet, a pair of bifurcated pole pieces pro-

jecting from the poles thereof, a pair of

‘solenoids disposed adjacent the respective
-pole. pieces, pole plece extensions in said

solenoids, and diaphragm parts actuated by

50

the . varying magnetic flux in said exten-

sions. :

7. In a telephone receiver, a magnet, a
plurality of bifurcated pole pieces project-
ing from the poles thereof, a plurality of
solenoids disposed adjacent the respective
pole pieces, pole piece extensions cooperat-
mg with said solenoids, and diaphragm
parts actuated by the varying magnetic flux
in said extensions.

8. In a telephone receiver, a magnet, a
plurality of solenoids, pole piece extensions
projecting from said magnet into proximity
to' each other and coGperating with said
solenoids, means for independently adjust-
ing said extensions and diaphragms actu-
ated by the varying magnetic flux in said
extensions. :

In witness whereof, we subscribe our sig-
natuies, in the presence of two witnesses.

WILBUR H. THOMPSON.
HARVE R. STUART.

Witnesses to signature of Wilbur I
Thompson : : '
. Louts Warrers,
W. . Bowess.
Witnesses to signature of Harve R. Stnart:
Hzeryrnve DeckErr,
Warrer Rerrman,
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