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Be it known that I, Warrer L. WILHELM, a
citizen of the United States, residing at Buf-
falo, in the county of Erie and State of New
York, have invented new and useful Improve-
ments in Telephone-Transmitters,of which the
following 1s a specification.

This mventlon relates to telephone-trans—
mitters or microphones of that kind wherein
the resistance-varying material 1s confined be-
tween two diaphragms against the exposed
surfaces of which the sound-waves are simul-

taneously directed by suitable means, such as

branch tubes or passages leading from a com-
mon mouthpiece. |

The object of the invention is to produce a
simple and efficient transmitter or microphone

*especnllv desirable for long-distance trans-

mission by which the ch_fwacter of the sounds

transmitted are 1mproved and the volume in-

creased.
In the accompanying drawings, Kiogure 1 1s

a plan view of a telephone-transmitter em-

bodying the invention. Fig. 2 is a vertical

sectional elevation through the microphone

on the line 2 2, Fig. 1. Fig. 3 1s an elevation

of themicrophone-centaining frame detached.
Fig. 4 1s an enlarged vertical section through

the microphone proper. Kig. 5 1s a sectional

-elevation, on a reduced scale on the line 5 5,
Fig. 4.

Like letters of reference refer to like parts

‘in the several figures.

A represents the ﬂarmfr or trumpet—shaped
mouthpiece, and ¢ ¢’ two branch tubes or pas-

-sages connected at their front end thereto

and having their rear open ends turned to-
other and separated by an inter-

vening space. A containing-frame for the

microphone is arranged between the rear sep-

arated ends of the branch tubes ¢ ¢ and de-

tachably secured thereto in any preferred
manner.

" This containing-frame is prefer-

ably composed of two outside parallel plates
or.disks B and B’ and an intermediate sup-
porting plate or disk C. The three plates are
arrancged parallel with each other, spaced
apart, and detachably connected in the said re-
lation so as to constitute a frame or structure
by suitable means, such as hollow posts or

sleeves ¢, arranged between and secured to
marginal ears or prmectlons ¢ on the sever al
pla,tes as by screws ¢ ,

D and D' represent two transmitting-dia-
phragms.
the outer frame-plates B and B’ and are held
away from the same at their central portions,
so as to be free to vibrate, by spacing rings
or annuli ¢, between-the marginal portions of
the transmitting-diaphragms and outer frame-
plates. Kach diaphragm 1s preferably se-
cured to the adjacent frame-plate and placed
in electrical connection with the containing-
frame by means of a pair of springs @', se-
cured to diametrically opposite sides of the
containing - frame and bearing at their free
ends on the marginal portions of the trans-
mitting-diaphragm.

E and E’ indicate carbon buttons, arranged
on opposite sicdes of the intermediate support-
ing-plate C and insulated therefrom by disks
or sheets ¢, of insulating material, one be-
tween each button and the adjacent side of the
supporting - plate. The buttons are secured
to the supporting - plate and connected to-
oether electrically, so as to constitute a smo'lp
electrode, preferably by means of a bolt ¢,
passing through central holes 1n the carbon
buttons, the insulating-disks, and the support-
ing-plate and provided with a nut &°.

& represents an insulating - bushing sur-

rounding the bolt ¢ in the hole in the sup-

porting-plate C.

One of the carbon buttons, K, is electrically
connected with a binding-post K at or near
the outer edge of the supporting-plate by
means of a thin metallic plate 7, placed be-
tween the inner face of the carbon button and
the adjacent insulating-disk ¢. The binding-
post 1s shown to be connected to the interme-
diate supporting-plate by a screw f', passing

through the insulating-disks ¢ and through a
hole in the Supportinu‘-plate provided with an

insulatino-bushing 7~

(x represents the carbon granular or resist-
ance-varying material. As shown, a mass of
this material 1s arranged 1n the space lett be-
tween the outer face of each carhon button
and the inner surface of the adjacent trans-

| mitting-diaphragm. The granular resistance-

They are arranged just inside of
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varying material 1s confined on the faces of
carbon buttons by retaining-rings H H of
suitable material, each surrounding one of the
carbon buttons and the granular resistance-
varying material in the space between the in-
termediate supporting-plate and the adjacent
transmitting-diaphragm. Theretaining-rings
are prefembly composed of fibrous mater 1&1
which 1s sufficiently dense to prevent the car-
bon granular from working out of the space
Wlthm the ring and 1s Su{“ciently elastic or
yielding to permit the diaphragms to vibrate
treely for influencing the carbon granular.
One terminal, 2, of the local circuit is con-
nected at any desirable point with the con-

talning - frame or metallic parts connected'

therewith, and the other terminal, 2', 1s.-con-
nected with the binding-post K, whereby the
circuit 1s completed through the diaphragms

and the interposed electrode and carbon gran-
ular.

The transmitter or microphone herein de-
scribed embodies the advantages of both the

double-diaphragm and the single-diaphragm

solid - back microphones, for two simultane-

ously-vibrating diaphragms are secured, thus

greatly magnifying or increasing the volume
of the sounds transmitted, and at the same
time the instrument consti

tutes, 1n effect, two

single-diaphragm solid-back microphones con-
nected in multiple, which is due to the rigid

supporting-plate C and carbon buttons fixed
thereto on opposite sides, each forming the

solid back of a microphone comprising the.

carbon button, the cooperating diaphragm,
and the interposed carbon granular.
If desired, both transmitting-diaphragms

may be of carbon, which is preferred by some

users owing to the purer tones due to their
use, or both diaphragms may be of metal,
such as ferrotype or aluminium plates, which
produce louder and more metallic sounds, or
one may be carbon and one ferrotype, com-
bining the purity of the one with the volume
of the other. The transmitter deseribed is

especially desirable in this respect, as dia-

phragms to suit the different users can be
readily placed in the instrument or the dia-

phragms can be changed or renewed at slight
-cost when desired.

I claim as my 1nvention—

1. The combination of two separated dia-
phragms, a rigid support arranged between
and spaced and 1nsulated from said dia-

phragms and carrying a fixed electrode, a

resistance-varying material between each dia-
phragm and the adjacent portion of said elec-
trode, connections for completing an electric
circuit through said diaphragms and said elec-
trode, and means for simultaneously direct-
ing the sound-waves against the exposed sur-
facesof both of said diaphragms, substantially
as set forth.

790,945

phragms, a rigid electrode fixedly supported 65

between and insulated from said diaphragms,
a resistance-varying material between each
diaphraegm and said electrode, connections for
completing an electric circuit through said
diaphragms and said electrode, and means for
simultaneously directing the sound - waves

-against the exposed surfaces of both of said

diaphragms, substantially as set forth.

3. The combination of two separated dia-
phragms, a rigid support between sald dia-
phragms, carbon elements secured to opposite
sides of said support and connected together
and insulated from said diaphragms, granular
resistance-varyving material between each of
said carbon elements and the adjacent dia-
phragms, connections for completing an elec-

tric circuit through said diaphragms and car-

bon elements, and means for simultaneously
directing the sound - waves against the ex-
posed surfaces of both of said diaphragms,
substantially as set forth.

4. The combination of two separated dia-
phragms, a supportbetween said diaphragms,
a carbon element arranged on each side of

sald support and insulated therefrom, a con-

nection between said carbon elements, a gran-
ular resistance-varying material between each
carbon element and one of said diaphragms,
and electrical connections for completing a cir-

cuit through said diaphragms and carbon ele-

ments, substantially as set forth.

5. The combination of two separated dia-
phragms, a rigid support arranged between
and spaced and 1insulated from said dia-
phragms and carrying a fixed electrode, a

‘eranular resistance-varying material between

sald electrode and .each diaphragm, non-con-
ducting flexible material surrounding said
wranular resistance-varying material and con-

.ﬁmng the same in place, and means for simul-

taneously directing the sound-waves against
the exposed surfaces of both of said dia-

phragms, substantially as set forth.

6. The combination of two separated dia-
phragms, a rigid supporting-plate arranged
between said diaphragms, carbon elements se-
cured to opposite sides of said plate and insu-
lated therefrom, a granular resistance-vary-
ing material between each carbon element
and the opposite diaphragm, and electrical
connections completing a circuit through said

carbon elements and said diaphragms, sub-

stantially as set forth.

7. The combination of two outer and an in-
termediate separated plates or disks, means
connecting the same, a diaphragm secured to
the innerside of each of the outer plates, car-
bon buttons secured to the opposite sides of
the intermediate plate insulated therefrom
and electrically connected together, a granu-
lar resistance-varying material between each
carbon button and the opposite diaphragm,

9. The combination of two separated dia- | means for retaining the granular material in
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place, and electrical connections completing
a circuit through said diaphragms and carbon
buttons, substantially as set forth.

8. The combination of a containing-frame,
two separated diaphragms secured together, a
support secured thereto between sald dia-
phragms, carbon elements on said support and

insulated therefrom, a granular resistance-va- -

rying material between each carbon element
and one of said diaphragms, electrical connec-
tions for completing a circuit through said

diaphragms and carbon elements, and means
for supporting said containing-frame and di-

recting the sound-waves to the exposed sur-
faces of said diaphragms, substantially as set
forth. :
9. The combination of a contalning-frame
consisting of three separated plates or disks,

30

and means detachably connecting the same, a

diaphragm secured on the inner side of each 20

of the outer plates, carbon elements secured
to and insulated from the opposite sides of
the intermediate plate, a granular resistance-
varying material between each carbon ele-
ment and one of said diaphragms, electrical
connections for completing a cireuit through
said diaphragms and carbon elements, and
means for supporting said containing-frame
and to which the latter is detachably connect-
ed, substantially as set forth.

Witness my hand this 28th day of Febru-

ary, 1902. |
WALTER L. WILHELM.
Witnesses:
Craas. W. PARKER,
Craupia M. BENTLEY.
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