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To all whom 1t may conecermn:

- Beitknownthatl, NATHANIEL LOMBARD a
~ eitizen of the Umted Stetes residing at Bes-
ton, in the county of Su

useful Improvementsin Telephone-Transmit-
ters; and 1 do hereby declare the following to
bea full, clear, and exact description of the in-
vention, such as will enable others skilled in

.. " 10 the art to which it appertains to make and use

the same, reference being had to the accompa-

nying drawings, and to figures of reference

marked -thereon, which fOIIll a part of this
specification.

. 1 5 'This invention relates to telephone-trans-

mitters; and it consists in improvements in

- the arrangement and manner of mounting

- the diaphragm whereby this instrumentality
1s rendered more susceptible to sound-vibra-

20 tions and consequently the efficiency of the

transmitter is increased, the enunciation be-
Ing more distinet, whﬂe ’[he sounds areinten-
Slﬁed

My invention is embodied in the peeuhar

25 mode of mounting the diaphragm whereby

the latter is eonstently under yielding ten-
sion, that is, the plate comprising the dia-
phrewm is to be maintained in a different po-
- sition from that which it would ordinarily as-

30 sume provided the inherent or natural dis-

- posal or arrangement of the component par-
- ticles was not disturbed.
culiar disposition of the diaphragm to the
- . operation of the strings of a musical instru-
35 mentunder tension. I secure this result by
| - placing the diaphragm in such position that
the circumferential edge shall rest unconfined
- by any mechanical fastening device upon the
- damper-ring on the fixed annular plate which
Centrally of the
diaphragm I attach a pin, and this is inter-
" connected with a spring the tension of which
serves to force the diaphragm from a normal
plane surface and renders it slightly convex,

45 ‘the convexity facing the mouthpiece of the

instrument. A variable-resistance medium
1s rigidly mounted upon the opposite or con-

cave side of the diaphragm and is to bear

. thereagainst in order to subserve the usual
. 50 function which this element ordinarily per-
. forms in telephone-transmitters.

olk and St-ete of Mas- |
5 sachusetts, have invented certain new and

I instance this pe-

Other peculiarcharacteristicsand the meth-
ods of operation will be hereinafter fully set
forth and explained.

Thedrawingsherewith presented represent, 5o
in Figure 1, a vertical longitudinal section
through the mouthpiece and diaphragm of &
telephone transmitter embodying my inven-
tion. Fig. 2 is a front elevation of the dia-
phragm end its holding-ring. Fig. 3 18 the 6o
reverse side likewise in | elevebion._ Fig. 4 is
a plan of the contact-surface of an electrode
in which avariable-resistance medmm 18 em-

| ployed.

In.-said drawings, 2 replesentb the casing €5
in part of a telephone transmitter with the
mouthpiece at 3 and the diaghragm-holding -
ring at 4. This element is firmly affixed to
the interior surface of the casing 2 by screws
or otherwise, and in the present instance com- 70
prises a metallic ring with an eccentrically- -
disposed circular opening 5, flanged at 6 to
receive the damper-ring 7, of soft felt or anal-
ogous material. The dlaphreﬂ‘m at 818 cir-
cular in shape and preferably of some thin 75
resilient metal, as aluminiam, though other -
material posseseing similar quelities may be
substituted. The diameter of this is such
that it has no contact with the supporting-
ring, but is merely laid npon the damper-ring 8o
unconfined by any mechanical fastening de-
vice and there held in position through the
agency of a spring. This instrumentality in

‘the pr esent instance is illustrated as a p]ate-

spring tapering toward its free end, which is 835
interconnected with the central point of the
diaphragm by a pin 10 or other device loosely
secured thereto to produce a loose or toggle
connection. The base of the spring is rigidly |
fastened totheringorholder4, anditis forthis go
reason that the opening 518 eeeentrie:', thereby
producing an increased thickness in said ring
where rigidity and stiffness are essential. At

a corresponding point on the reverse side is
soldered, brazed, or otherwisec fastened ablock 95
12, on which is mounted the bracket or arm 13

for the fixed electrode. Said bracketis insu-

lated at 14. Transversely through the block

12 is positioned an adjusting-screw 15, which .
bears against the base of the spring just above 1co
the fastening-point of the latter. This screw

serves to regulate the tension.of the spring.
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Furthermore, said screwis insulated from the |

bracket 12, through which it passes.
From the above description of the several

cooperating parts it will be understood that

the diaphragm is a simple flat piece of flexi-
ble material, metallic or otherwise, and is to
be laid unconfined upon the damper-ring.
The pin 10 is headed and formed with a bent
extremity, while the free end of the spring is
perforated. Hence easy engagement or dis-
engagement of these partsis effected. After

‘the dlaphra,ﬂ*m is In position upon the flange

of the holding-ring and the spring is united
centrally to the dmphmnm the ad justing-
screw 1S turned until the tension of the spring
is sufficient to force the diaphragm from 1ts
normal shape, and said diaphragm is com-
pelled to assume a forced position, the sur-
face being concavo-convex with the latter sur-
face turned toward the mouthpiece. Thusit
will he understood that the various compo-
nent particles of the diaphragm are in a dis-

turbed condition, and I define this state as

being under tension, since the diaphragm
Would return to a norma,l or flat shape if re-
leased from the spring.

From the above arrangement of these sev-
eral elements it will be perceived that the cir-

- cumferential edge of the diaphragm merely
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restsupon the dampel -ring unconfined by any
mechaniecal agencies and is retained in its po-
sition solely by the action of the spring mech-
anism which serves to retain and maintain
the constituent particles comprising the dia-
phragm in disturbed relation to eaeh otherin
contradistinction to a static condition.

In the present instance I have shown the
transmitter as equipped with an electrode
composed of a variable-resistance medium in
the shape of finely-divided or comminuted
carbon. This carbon is confined in a circular
cup 16, adjustably mounted at the upper end
of the arm 13 upon a scerew, whereby proper
contact of said cup electrode 16 is had with
reference to a thin sheet of carbon 17, fas-
tened to the diaphragm. This electrode is
faced with felt 18, while its interior is subdi-
vided with one or more partitions 19, which
create a plurality of cells adapted to contain
the carbon. Thus by subdividing the resist-
ance medium packing together of the carbon
Is prevented, and the efficiency of the elec-
trode 1s much increased.

In the operation of this transmitter I ex-
plain its advantage by saying that the con-
struction 1s such t]icht the vibrations of the
diaphragm may occur without mater lally
changing the tension of the spring, which is
supposed to be constant under a certain ad-
justment. Now, since this diaphragm is un-

der tension and in suitable contact with the
fixed electrode, it follows that wave sounds
striking the convex surface will produce vi-
brations which will effect the variable-resist-
ance medium in a more defined and definite
manner, sinc¢e the diaphragm is under a fixed i

578,520

determinate tension and tends to return at
once to its normal position. In this way the
sounds produced are more clearly enunciated
and intensified than when produced by a dia-

phragm which returns to its normal position

only through theinherent tendency of its con-
stituent molecules temporarily disturbed by
sound-waves.

What I claim is—

1. Inatelephone-transmitter, an apertured
supporting-ring, an internal circumferential
flange thereon, a diaphragm loosely resting
upon said flange, a pin eentl"ally of sald dia-
phragm, and a spring havingits free end con-
nected with the pin, the t61181011 of sald spring

serving to normally maintain the diaphragm

In a concavo-convex position.
2. In a telephone-transmitter, a Vlbl&tlﬂﬂ"
diaphragm consisting of a fl emb]e plate ada,pt-

ed forsu pport wlthm a stationary holder and

without mechanical attachment thereto, a
loose pin centrally from the surface of said
plate, and spring mechanism to maintain the
surface of the plate convex toward the mouth-
piece of the transmitter.

3. Ina telephone-transmitter, the combina-
tion with the casing, a mouthpiece, a fixed
apertured supporting-ring, and a stationary
arm carrying an electrode for variable resist-
ance, of a vibrating diaphragm resting within
the ring, and spring mechanism which main-
tains the diaphragm in position, said mech-
anism being attached to the centerof the dia-
phragm, substantially as specified.

4, In a telephone-transmitter the combina-

tion with a casing, a mouthpleee therefor, a
stationary aperturedholdmﬂ* ring, a

carryinga single electrode, of a vibrating dia-
phra-gm suitably supported in said ring, and
oue or more partitions extending across the
electrode to create a plurality of conjointly-
operating cells in the surface of the electrode

contiguousto that of the dmphl agm, Substan-'

tm,lly a8 described.

5. In a telephone-transmitter, an inclosing
casing, a mouthpiece therefor, a stationary
apertured holding-ring secured tosaid casing,
a fixed electrode formed with a plurality of
cells to contain granular carbon as a variable-
resistance medium, an upright arm to uphold
said electrode and attached to but insulated
from said ring, combined with a flexible dia-
phragm supported on the holding-ring with-
out attachment thereto, spring meeha,msm

ixed arm’
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from a central point in said dlaphl agm, and

means to adjust said spring mechanism,
whereby the diaphragm i1s compelled to vi-
brate while under tension, substantially as
set forth and stated.

In testimony whereof I affix my signature

1n presence of two witnesses.

NATHANIEL LOMBARD.

Witnesses:
H. E. LODGE,
FRANCIS C. STANWOOD.
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