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Ao all whom. it MQY CONCErN.:
- Be it known that I, Harvi R. STUART, 4

citizen of the United States, residing at
Newark, in the county of HEssex and State of

New Jersey, have invented certain new and
‘useful Improvements in Telephone-Receiv-

ers, ot which the following is a full, clear,

and exact description.

- This invention relates to telephone receiv-
ers, particularly for use in felegraphones
where only feeble operating currents are
available, and where clear sound reproduc-

- tion 1s important.

A type of receiver has hitherto been pro-
posed making use of a solenoid coil in place
%obbin, the solenoid coil acting

to vary the intensity of attraction between a
pair of juxtaposed magnetic poles, which are
cansed o be
the solenoid.

- The present invention relates to this gen-

25

30

tubes or passages.

eral tyge of apparatus and includes a vari-
teatures by which a more simple and

ety of _
eflicient construction is provided, and in
whieh all of the parts are very strongly ar-
ranged and organized together in a light

compact recelver having two sound delivery |
tub I make use of a dia-
Pphragm with centrally located sound pas-

sages extending from both sides of the dia-
phragm, the diaphragm with its sound pas-
sages being eccentric within the circular cas-

‘Ing of the device, and eccentrically connected

~ to the operating magnet or maghets, the lat-
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ter being contained within the casing on the
more spaclous side thereof with respect to
the eccentric sound passage. I further make
use o1 two operating magnets of the solenoid
:ybe, and provide fixed and movable polar

extensions which project into the interiors’

of the respective solenoids. The respective

movable polar extensions within the sole-
‘noids, are rigidly connected together in my

preferred censtruction afd rock in such 3

manner that one is entering its solenoid while
receding therefrom. This rock-

the other 15
Ing member or armature has an arm from

which a wire or connection extends to the

diaphracm so as to constitute a multiplying
lever. The sound passages being in central

alinement with the diaphragm are of course

- free and undisturbed by the above mentioned

88

wire or connection which is eccentric to the
“aiaphragm and to the sound passages. I

also provide a particularly ‘advantageous

form of sound chamber acfing in conjunc-

produced within the interior of

P

]

1S a section on the line ITI—IIT of

- or solenoids. |

tion with the sound delivery tubes. vy 1ui
these various and other objects in View, my
ivention consists in the features of con-

struction and combination as hereinafter set

forth and claimed. :
- In the drawings: Figure 1 is a side or end
view of a telephone receiver embodying the
principles of my invention. Fig. 2'is a sec-
tional view on the line II—ITI of Fig. 1, the
electrical connections being omitted. Fig. 38
Fig. 1.
Iig. 4 is a view similar to Fig. 1 with part
of the casing removed. Fig. 5 is a similar
view showing the diaphragm and additional
parts of the casing removed. Fig. 6 is a sec-
tional view through

Referring to the drawings, 1 designates a
casing, which I construct with one compara-
tively. heavy side or plate 2 c
base for the support of the diaphragm and

all the operating Earts. The outer face of
the plate 2 is chambered with a.generally flat

circular depression or cavity 8 which is ec-
centric to the outline of the plate 2 as clearly
shown in Fig. 4. The central portion of the
cavity 3 is coned inward to an increased

depth merging at the center into an orifice

4 which is continued through

: con a passage 5
into a curved pipe 6. | |

the operating magnets

constituting a
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7 denotes a disk also having an mwardly .
coned face 8 which merges at the center into

4 passage J communicating with the curved
pipe 10. The disk 7 is designed to fit within
the cavity 8 where it is secured by screws or
sunilar fastening devices 11.

12 denotes a. diaphragm clamped beneath
the disk 7 so as to vibrate in the chambey
formed between the base 2 and the disk 7.
In this relation the diaphragm sets up air

~vibrations which travel out through the re-

spective tubes or passages 6 and 10. The lo-
cation of the diaphragm 12 and its coaxial
sound passages eccentric in the casing 1 pro-
vides a more or less spacious cavity on one
side of the diaphragm axis and in this cavity
L locate the operating solenoid magnets 16.

Lwo of these are provided with their axes in’

a- plane more or less distant from the axis

of the diaphragm. The solenoids are fixed

and supported in this relation by the pole
plece 17 of a permanent magnet 18 secured

17 is preferably forked or furcated so as to
evenly distribute the mhagnetism of this pole
of the magnet18into the respective solenoids;
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~to the base 1 by the bolts 19, The pole plece
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' I provide a light rigid arm 35 projecting into |

35
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such pole

' sage D,

l)lwe being bifurcated in the par
ticular embodiment ‘of my invention herein

shown.

ports a rigid soft ircn stud or post 22. T

upper extremity 24 of this qtud 18. pointed
- or otherwise formed to constitute the equwa- -
lent of a knife-edge or pivot. . -

26, denotea 1’ non-magnetic standard ‘simi-

lar to the iron post 22 but located on the
' ot’her side of the solenoids 16. :
28 dmmt(ﬁa an armature having notches or
- recess<es 2
which the upper extremities of posts 20 and’

1111 this way the armature-28 is

20 on the undersides of its ends, into

26 enter.
delicately
plane o
armature 28 has polar

pivoted to rock or oscillate in the
the axes of the solenoids 16. The

noids. .
31 denotes correspondlmr polar extensions

- 'of the pole piece 17, and which project into
_close proximity to the extensions 30. The lat-

ter extensions 31 are made threaded in thelr

engagement with the Ernngs of the go]e piece

- 17, so as to be adjusta
ceived in their notched etposed ends 33 in

an obvious manner. |
34 denotes lock nuts on the threaded ench_

le by:a screwdriver re-

of the polar extremities 31 to secure them in
therr adjusted relation. .
At a convenient point of the armature ,28

close pmmmtv to the wall of the sound pas-

connection 36 with the diaphragm 12, this
wiré passing through a minute pelforntmn

37 at the base of the sound F%ﬂg{} 5. "This
perforation is so small as to have no substan-
tial effect from an acoustic standpoint, the

sound chamber acting in %ubstmtmllv the
«ame way on this side of the dmpln.wm as |

on the other, where of course there is no cor-
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the plate 38 and huwnﬁ
.br..wmg a cylindrical

> the interior parts, -
43 denotes a block pm]ectmg thlmlgh the

wall 41 and having terminal screws 44 for

.tho oler-trlcnl connections.

45 denotes clips within the  casing fmd'

responding pm foratmn or connection what-
evers the wire 36 in fact substantially hllmn‘

the d[}("lflll'f.“ or perforation.
The casing 1-1s supported in place. atid the

magnet 18 mtb
additional support, by a supp

39 denotes a

joined "to the terminals 44, and froni which

" the connections may be mndo to the solenoids

16, which are connected in series or multiple
vm*mt in an ordinary manner, the windings
however heing in opposite dlroctumq

The sound tuhcq 6 and 10 are convenientlv

_The other. pole 20 of the magnet also I
“ has a pole pilece denoted 21 and which quﬁ)

suming

. extensions 30 which
-.pm]eot mto the hollow interiors of tht, sole-

‘of current whatever in the opérating circuit.
The resultant changes in the field or flux of
the solenoids produce corresponding varia--

-~ At this s‘)mnt the arm has a wire |

‘up awr vibrations.
- observed that the. movement
phragm' produces denfical results "in two

{ have

1ts associated parts is given

Lm(*ntﬂl base
or plate 38 which 1s-fixed to the hise 2 by the
holts 19, and an additional post or strut 40,
sheet metal shell secured to
a flanged edge em-
ell 41 which covers

-pluwt ieal results.

976,230 |

ﬁwd n ])()*-»ltlﬂll by a stmp 48 wmmtlng.
tlw respective tubes and secured to the base
1 by screws 49. The usual rubber tubes are

connected to the tubes 6 and 10 and lead to
ordinary ear pieces whlch it is not riecessary

| to show. . -

- The use and operatmn is as follows: As-

voice currents froin any other source, it 13
evident that pulsations will be produced in
their magnetizing force.
or flux traverces”the interiors nf‘ both  so-
Ienoids 'in the same direction on account
of the respective polar extensions 30 and 31
from the two poles of the permanent mag-

| met 18. Inasmuch as the solenoids are wound |

in opposite directions, this field throtgh one

.Tl\

tions in the attraction between the polar ex-

tensions 30, dt of the rcﬂapwtwe solenoids,

so that the arﬁmture 289 rocks on \tts l!m'ots
cnntlnuoudlv under the chfmmnn' forees

{ This morement 13 directly commummfed
through the arm 35 to the dia phragm 12 so

that the dlnphr.,lgm vibrates ‘in its amm{l
chamber.

netic system may be nmdo falr]v heavy amt-
able to its mnimvtw r{-qmwnlmh- The re-

sult 1s that --nl)~,tantm]h' all the energy of

A magnetic field .

The diaphragm may be made of
_llgllt and flexible ‘material, and the N g-

70

that the terminals 44 are connected
‘in the circuit of a telegraphone or receive
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1s assidted ;while the field through the other
[ is opposed, and vice versa, bv any change
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the current Tctnations is utihrzed in wettmtr *

of th? -

separate sonnd -chambers at each side thereof
\\Fl(‘h are substantially <imilar in eapacity
and Yorm, and wre ~uited to the best and
most eflicient propagation of the sound into
the sound tubes, T rogard this as distinctive
over r‘:‘-im- constroctions m o whielr attempts

stitie vibrating diaphragni, hut in whieh the
chamber at one =ide was oreallyv different in
form and capacity from that of Hw utlm

Hldt*

lentieal, bhut each may
theoretienl form  for
I have tlmwn the flar-
which. gives the
Tlie {mmltn] feature of
fact that the flar-

of exactly  the Dexi
sound reprodaction.
Ing outline” <shown

the formation. hes in the {

g cone of the <ound chamber presents a .
very acute outline with
‘ (lmphr*wm at all points or elements, round-
Ing intg the ml'm] tube at the middle and
nierging into the planeof the fhnphmwm it
{ the mrmmferonve

the pluine of the

I { mnl\e the angle of the ﬂﬂrm" cone of

100t made to ntlize hoth sides of the

| B\ my ‘Irlul}(mn Nt mtl's .tw thio th.ml-_ '
hers .of Loth xide-
‘be made as< smatl o capacioe as desired, and

hest -

It will be l'nnhml.;lrlv .
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the sound chambers of such an inclination | able armature also having polar extensions

that the height thereof at the middle, or in
other words the separation of the edge or

entrance of the passage 5 from the dia-
phragm, 1s one-fourth the diameter of the

sound passage 5. This value is derived from
the principle that the sound chambers should
have as small capacity as possible, but the
capacity should not be small enough to re-
strict the sound passage at any point to a

less area than the area of the tube 5. Sub-

stantially all the sound passing from the
circumference or body _QIE“" the diaphragm
toward the center has Yo fraverse an annular
space: at the entrance to the sgund passage
5 which 1s in the form of a small cylinder
having the area »DH; «D being the cir-
cumierence and H the height of the small

cylinder mentioned. The area of the sound

: - aDA g
passage 5 1s, of course, — 1 and equating
. ' ' . ' D .
the two areas gives the result H=2"2 which

4

.18 the result above mentioned.

What 1 claim, is:— |

1. A telephone receiver comprising a gen-
erally cyhndrical casing having an eccentric
alaphragm, a pair of solenoids within said
casing, an armature having a grooved por-
tion and having polar extensions projecting
umito said solenoids, an iron post recelved in
the grooved portion of said armature, a
permanent magnet joined to said post and
having polar extensions also projecting into

sald solenoids, and a connection from said

armature to sald diaphragm. |
2. A telephone receiver comprising a gen-

erally cyiindrical casing having an eccentric

diaphragm, a pair of solenoids within said

casing, an armature having a grooved por-

tion and having polar extensions projecting
1inte sald solenoids, an iron post received in

the grooved portion of said armature, a

permanent magnet jowned to said post and
having polar extensions also projecting into
sa1d solenolds, and a connection from said
armature to said diaphragm, said connection
extending in a direction along its path of
movement when the armature vibrates.
3. A delephone recelver comprising a pair
of solenoids, an armature having polar ex-
tensions prejecting into said solenoids and
pivoted to tilt on an axis therebetween, a
diaphragm, similarly shaped sound cham-
bers on either side of said diaphragm, and
a wire extending from said armature to said
diaphragm through a hole in one of said
champers and 1n a direction along its path
of movement when the armature vibrates.
4. In a telephone receiver, a substantially
circular magnet having one bifurcated pole
plece, polar extensions -thereon, solenoids

projecting 1into the solenoid, and -a dia-
phragm connected to said armature. o

5. In a telephone receiver, a substantially
circular magnet having one bifurcated pole
plece, polar extensions thereon, solenoids
into which satd extensions project, an ar-
mature also having polar extensions pro-
jecting into the solenoid, a diaphragm con-
nected to said armature, and means for ad-
Justing the polar extensions of said magnet
in said solenoids.

6. In a telephone receiver, a sound cham-
ber of shallow conical outline terminatin
in a cylindrical sound passage at its centra
portion, sald conical outline having a height
at its middle portion equal to one-quarter
the diameter of said sound passage.

7. A telephone receiver comprising a pair
of solenolds, an armature pivoted to tilt on
an axis therebetween, a diaphragm, a sound
chamber on one side of said diaphragm, and
a member extending from said diaphragm
through a hole in the side of said chamber,
substantially in a direction along its path
of movement when the armature vibrates.

8. A telephone receiver comprising a cas-
ing having a diaphragm, a pair of solenoids

| within said casing, an armature having a

grooved portion and having polar extensions
projecting into said solenocids, an iron post

received in said grooved portion of the ar-
| mature, a magnet Joiried to said post and a

connection from said armature to said
diaphragm., o -
9. A telephone receiver comprising a cas-
ing having a diaphragm, a pair of solenoids
within saild casing, an armature having a

grooved portion and having 5)01&1' extensions

projecting into said solenoi

S, an
recerved 1n sald grooved portion of the
armature, a magnet joined to said post, a

connection from said armature to said dia-

phragm, said connection extending in a di-
rection along its path of movement when

the armature vibrates.

'10. In telephone receivers, a pair of sole-
noids arranged side by side in parallelism,
an armature therefor, means for mounting
said armature at right angles to the axes
of sald solenoids, said armature being oscil-
latable about the major axis thereof, said

iron post
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ax1s being substantially perpendicular to a

Iine through the Tespective ends of said
solenoids, a diaphragm, and a connection
therefrom to said armature.

11. In a telephone receiver, a sound cham-
ber of shallow conical outline terminating
in a cylindrical sound-receiving passage at

1ts central portion, said conical outline hav-

T

ing a height at 1ts middle portion materially
less than the diameter of said sound passage.

12. J1 a telephone réceiver, an arcuate
magnet having one bifurcated pole piece,

120
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into which said extensions project, a mov- | polar extensions thereon, solenoids into 1o
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~ phragm connected to said armature.

10

which said extensions project, an armature
‘cooperating with said extensions, and a dia-

phragm connected to said armature. |

13. In a telephone receiver, an arcuate
magnet having a furcated pole piece; sole-
noids disposed adjacent the respective prongs
of said pole piece, an armature, and a dia-

14. In a telephone receiver, an arcuate
magnet having a furcated pole piece, sole-

‘noids disposed adjacent the respective prongs |

of satd pole piece, an armature, a diaphragm

connected to said drmature, and magnetic

parts disposed in the interior of said sole

noids to provide air gaps between the re- 3

spective extremities of each of said solenoids;
In witness whereof, I subscribe my sig-

&

nature, 1n the presence of two witnesses.

. | HARVE R. STUART.
Witnesses: =~ . . |

WarLpo M. Crarin,

Wirtriaym C. Lary.
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