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To all whom 1t may concer:

- Be it known that I, Dantern. Warts TrOY, a
citizen of the United States of America, resid-
Ingin the city. countv., and State of New York,
and having a post-office address at 32 Broad-
way, bor oucrh of Manhattan, in said city, have
invented certain new and useful Improvements
in Receivers for Telephones or the Like, of
which the following is a specification, refer-
ence being had to the accompanymﬂ' drawin (rs,
forming a part hereof.

My invention relates to receivers for tele-—
phonic signals and the like in which the en-
ergy of l'elatively minute electrical current
impulses is manifested by the vibration of a
diaphragm or otherwise, as may be desu'ed
and the object of the present invention is to
provide a more efficient receiving apparatus
for telephome currents as well as to provide

a delicate receiving apparatus for use in other

directions—as, for example, in teleﬁraphv by
alternating currents or impulses—and in gen-
eral to prowde more efficient apparatus than

now known for the production of observable

indications from extremely-weak cur rent 1m-
pulses.

Ptlmarlly, the invention herein disclosed is

"loud-speaking” telephone-receiver, the
mc:leased efficiency manifesting itself in in-
creased loudness of the electr 10@11; -produced
Itisobviousthat the added efficiency
may be differently manifested, if desired.

Referring to the drawings, Fw'u re 1 1s one
type of apparatus showing the invention,
while Figs. 2 and 3 are views of a mochﬁca—
tion differing somewhat in minor detail.

As far as 1 am aware the experiments lead-
ing to a loud-speaking receiver have hereto-
tore been directed along the line of increas-
ing the permeability of the magnetic field em-
bracing the diaphragm, as in the receiver of
Ader and in others of related type, and in
increasing the power of the magnetic system
with the exception, perhaps, of the electro-
motorgraph of Edison, in which a chalk cylin-
der moistened with an electrolyte, as a solu-
tion of potassium iodid, is revolved in con-
tact with a metallic strip connected with the

dlaphmﬂm and the friction between cylinder
and strip modified by the received current

1mpulses.

corr espondmfr thereto.

In the Edison device loud sounds
were produced, but at the expense of clear-
ness in articulation. The inherent defect of
such an apparatus is the impossibility of free-
ing the diaphragm from vibrations directly
due to the roughness of the chalk eylinder, as
Nno porous body, as chalk or the like, could be
made sufficiently smooth to avoid considerable
departures from true cV]indlical form. The
presence of the elecm olyte increased this de-
fect.

~ In the present invention the loudness of re-
ceived speech or sounds should be as great if

not much greater than in the Edison device re-

ferred to, while, owing to the construction

and principle of operation, the mere ¢ motor
noises’ can be almost completely obviated. In-

stead of making use of the decomposition of an

electmlvte and. consequent reduction of fric-

tion1n this device the frictionis that produced

between a revolving wheel forming part of a

magnetic circuit and an ar mature connected to

the diaphragm. The wheel can easily he made
cylindrical and smooth within a very small
percentageoferror. ‘Thecontact between the
wheel and armature can be extr emelv delicate,

and the mechanical or motor noises can be

reduced at least to the extent possible in a

well -constructed phonograph. By varying
the magnetic strength of the system the fric-
tion is varied and vibr ations are produced

Referring to Fig. 1,
such a wheel is shown at 2 upon a s shatt wh
between branches of one pole n 7 of a per-

manent magnet . 2w isarimuponthe wheel,
which may be either an electroplating of eold

or other non-oxidizable metal or a thin tire of:

metal. The armature 1s shown at ¥ connected
by a strip ' to the dlaphl agmatz. A motor
of any convenient type is mdwat_ed atw’’, but
not shown more fully, as its construction
forms no part of this invention. A motor

such as 1s used with graphophones and the

like is preferable. Upon the upper pole of

the magnet n is wound the coil ¢, corre-
Spondmc" to the winding of the or dinar y type
of Bell receiver.

The operation of the apparatus is obvious.
The diaphragm is constantly str a,med by rea-
son of the drag upon the strip +/, (direction 100
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of rotation assumed counter c]od‘{wise, Ydue to
the friction between z and #'. This friction
is due almost entirely to the magnetic attrac-

tion between w and v, as the mechanical fric- ;
It 1s
. clearance
. armature

tion 1s eliminated as much as possible.
obviousthat upon increase of this *“magnetic”
friction by reason of a received current im-
pulse the diapbragm will be vibrated, not by
the encrey of the received impulse, but by that
of the motor, the received impulse acting 1n-
directly and merely to throw into operation
the local source of power. IHence the loud-
ness of the sounds produced 1s not dependent

directly upon the energy of the received 1m- ;

pulses.

In Figs. 2 and 3, for the purpose of obtain-
ing a better magnetic arrangement, the wheel
1s made double, as wa wbh, with respective
rimsawa’ wh'. The coil (shown diagrammatic-
ally in Fig. 2) ¢o’ ¢o” lies between the two

flanges thus formed andaround a central non-

magnetic hub ¢o’”’, Fig. 3, but rot in contact
with the hub or wheel, as it 1s desired that the
coll remain stationary thoueh the wheel re-
volve. 'The magnet mn has poles £ £, be-

tween which the double wheel revolves upon

ya, Fig. 2, 1s the armature, and
y'a the connecting-strip. The diaphragm is
indicated at ', and the motor atwe. Thear-
mature for this type would necessarily be
wide enough to bein contact with both wheel-
rims, as at y, g, 3.
netic field through the armature would be
stronger than in Plu 1, and variations in 1ts
st enuth would be more powerfully mani-
fested as vibrations of the armature and dia-
phragm. It is obvious, further, that various
modifications are possible in the arrangement
of the variable maonetic ficld and the friction
device without depaltme from the principle
of the invention, and it would even be possi-
ble to avoid actual physical contact between
the armature and the wheel-flanges of Kig. 8
should this ever become necessary 1n practice.

its shaft /.

It is further apparent that whatever actual |

mechanical friction, asdistinguished from that
due to the magnetic attraction between the
parts, may be present may be reduced to an
infinitesimal degree by the adoption of ir-
ridium contact-points on the under sice of the
armature or other like device for lessening

frietion.

1 am aware of the device invented by An-
ders and shown 1in United States Patent No.

953.491, February 14, 1882, in which like
poles of a magnet were given a rotary mo-

tion with reference to an iron ring capable of
slight motion upon its axis and connected by
a cord to a diaphragm. Instead of using the
side of a-ring, as in the Anders device, by
placing the armaturein contact with the per-
imeter of the disk I gain an extremely great
advantage, as it is a very simple matter to ad-
just the rotating wheel so that the path de-
scribed by a point on its circumference shall

millimeter,

In this way the mag-

774,023

always be the same. Further, by making the
wheel one of the poles of the system and by
approximating the other pole to the wheel at
the point of contact with the armature 1 util-
1ze practically all of the availableflux, as the
between the stationary pole and the
may be as small as the mechanical
construction will permit—say a fraction of a
if desired. In the type shown in
Fig. 2 an air-gap in the magnetic circuit be-
comes unnecessary, as the armature bridges
the revolving pole-pieces, and except for the
leakage flux tlle tot‘l,l magnetic energy isavail-
able.

Having described my mventwn
claim 15— |

1. Inareceiveroftheclassdescribed a wheel
of magnetically-permeable material normally
rotated and forming a part of a magnetic cir-

what 1

cuit, a magnetic armature in sliding contact

therewith and directly connected to a dia-
phragm, and means for varying the friction
between such wheel and armature by received
impulses, substantially as set forth.

2. In a receiver of the class described a dia-

- phragm, an armature rigidly connected there-

to and in sliding contact with a normally ro-
tating wheel forming part of a magnetic sys-
tem, and means for varying the friction be-
tween such wheel and such armature by re-
ceived impulses, substantially as set forth.

3. In apparatus of the class described, a ro-
tating wheel forming one pole of a magnetic

system, an armature in sliding contact with
such wheel, a diaphragm directly connected
with such armature, and a winding embrac-
ing such magnetic system, substantially as set
forth.

4. In apparatus of the class described a nor-
mally rotating wheel, means for procucing a
magenetic flux through such wheel in a practi-
cally constant radial direction, an armature in
sliding contact with such wheel, and directly
connected toa diaphragm, and means for vary-
ing the strength of such fiux by received 1m-
pulses., substantially as set forth.

5. Inapparatus of the class described a nor-
mally rotating wheel, means tor producing a
normal magnetic flux embracing a portion of
the angular travel of such wheel, an armature
directly connected to indicating means and in
sliding contact with such wheel at the point
embraced by such flux, substantially as set
forth.

6. Inapparatusof the class described, a nor-

mally rotating wheel,an armature d1rectly con-

nected to an indicating device and in sliding
contact with such wheel means for producmw
a normal magnetic flux through such wheel
and armature of practically constant position
and direction, and means for varying the
strength of such flux by received impulses,
substantially as set forth.

7. Inapparatus of the classdescribed, a nor-

mally rotated disk forming one pole of a per-
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manent magnetic system, the other pole of
such system “Lpprommeted to the perlrneter of
such disk, an armature between the disk and
the other pole and in sliding contact with the
disk, an indicating device dn‘ectly connected
to tlle armature, and a winding embracing the
magnetic systen] eubetentmlly as set for th

3. In apparatus of the classdescribed, means
for producing an intense magnetic flux be-
tween a normally rotating disk and a pole-
plece approximated theretc an armature in
sliding contact with such disk and rigidly con-
nected with a diaphragm and traversed by
such flux and a winding adapted to vary the

strength of such flux w1th received electrical

1mpnlses substantially as set forth.
9. In: apparatusot the classdescribed, a nor-

‘mally rotating iron disk forming one pole of

a magnetic system, the other pcle of such sys-
tem npprommated to such disk, an armature
in sliding contact with such dlek at the point
of gr eetest
in direct connection-with a diaphragm, and a
winding embracing such magnetic system,sub-
Stentlelly as set torth

10. In apparatus of the class described, a
normally rotating iron disk forming one pole
of a magnetic sy'ete , another pole of such
system clcsely epprcxmmted to such disk, an
armature between such other pole and such
disk and in sliding contact with such disk.
drag-indicating means directly connected to
snch armature, and means for varying the flux
strength of such system by received electmca,l
nnpulses substantially as set forth.

11. In apparatus of the class described, a
normally rotating disk of material of lno*h
magnetic permeeblhty, a magnefic system
elnbraclnu“ such disk as one of its poles, an
armature 1n sliding contact with such disk be-
tween such poles, a dlaphl agm directly in con-
tact and connected with such armature, and a
winding embracing- such magnetic system,
snbsta,ntlallv as set forth.

12. In apparatus of the class described, a
normally rotating disk, a magnetic system
embracing such dlsk as one of 1ts poles, an ar-
mature in sliding contact with such disk and
in the path of the f ux between the poles of

such magnetic system, a diaphragm directly
connected with such armature, and a w1nd1n0*

flux density between such poles and |

embracing such magnetic system, substan-
tially as set forth.

18. In apparatus of the class described,
means for setting up an intense magnetic ﬂux
between a pcle-plece and a normellv rotating
iron disk at a normally
angular travel, an armature in sliding contact
w1th stich dlsk in the path of such ﬂnx and a
diaphragm directly connected to such : Arma-
ture, SHbSb&HtI&]lV as set, forth.

14: In a receiver operating by variations of
magnetic drag a magnetic system having one
of 1ts poles a ncrmelly rotating disk, and an
armature rigidly connected to a drag 1ndlcat-
ing device and in sliding contact Wlth such
disk between such polcs, substantially as set
forth.

15. In an apparatus of the class described,
a magnetic flux through a short air-gap be-
tween a pole-piece and a normally rotating
wheel forn*nno* part of the magnetic circuit,
an armature in such air-gap and 1n ehdlno'
contact with such wheel, and a vibration-in-
dicating device, directly connected to such ar-
Inatnre, substantially as set forth.

16. In apparatus of the class described, an
armature dn*ecth connected to a member ca-
pableof vibration, as adlaphragm, a normally
rotating iron wheel n Slldlnfr contact with
such -armature, a magnetic system having its

poles epprcmmated respectwely to such arma-
ture and such wheel, and means for varying

3
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the flux density of such magnetic system by

received electrical 1rnpnlses substantially as
set forth.

17. In apparatus of the class described, a
magnetic system, an iron disk forming one of
the | polesof such system and normally roteted

- another pole of such system applommeted

to the pernneter of such disk, an armature
between such pole and perlmeter and in slid-

ing contact with the said wheel and directly
connected to a member capable of vibration,
substantially as set forth.

In witness whereof I have hereunto set my
hand, at New York, N. Y., this the 13th day of

Apr 11 1904.
DANIEL WATTS TROY
In presence of—

Hexry B. Forp,
Epwarp S. HuLL.
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