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1o all whom it may concerw:
Be it known that we, JoEN E. DANN and

JoHN LAPP, citizens of the United States, re- |

siding at Honeoye Falls, in the county of
Monroe and State of New York, haveinvented
a new and useful Improvement in Telephone-
Transmitters, of which the following is a fall,
clear, and exact description.

Our invention is an improvement in the
class of transmitters having vibrating elec-
trodes arranged adjacent to and one of them
normally pressing upon the diaphragm, and in
some cases attached to 1t. o

The object we aim at and have attained 1s
the production of a loud-speaking instruament
capable of operating with a minimum expen-
diture of Jbattery-power or electro-motive
force.

To this end we have devised a new and sim-
ple construction of the diaphragm, and also
provided a new and improved mechanism for
co-operating therewith, as hereinafter fully
described. |

In the accompanying drawings, Figurelis a
perspective view of our invention applied to
the door of a transmitter-box. Fig. 2 18 a
central cross-section of the same. Iig. 318 a
side view of a portion of the mechanism.
Figs. 4 and 5 illastrate modifications. Kig. 6
illustratesa defective operation of the ordinary
diaphragm employed in telephones.

The sheet-metal diaphragm A isconstructed
with a central conical portion, ¢, which may
be formed integral therewith or made Sepa-
rately and attached by solder, brazing, or in
any other suitable manner, The diameter of
the base of the hollow cone may be varied con-
siderably; but we prefer it shall equal and
even slightly exceed that of the contiguous in-
ner end of the mouth-piece B, of which it forms
practically a conical extension. By this con-
struction and combination of parts the whole
force of the air-current or sound-waves from
the mouth of the person speaking into the in-
strument is concentrated onthe cone—thatisto
say, on the central portion of the diaphragm—
thereby producing the maximum effect in re-
spect to the required vibration of the latter,
and the transmission of sound with corre-
sponding loudness, force, and precision.

A lever, C, which constitutes one of the

| bration of the lever.

| of the cone ¢« through the intermediary of a

spring or other device which will allow the
lever to vibrate within certaln narrow limits.
The lever may, however, be rigidly attached
to the cone, and in that case of course the dia-
phragm must yield enough to permit due vi-
The fuleram of the lat-
ter is a spring or flexible plate, d, which is
held adjustably bya clamp, e, to a fixed bar,
D, supported by posts f. A shorter lever, (|
is arranged parallel to and In front of the
former, C, and also attached to1ts middle por-

‘tion by a short spring, g, which constitutes a

yielding fulerum that permits slight move-
ment of such shorter lever toward aund from
the other. The outer or free end of this lever
C’ has an eye or socket that holds the other

| electrode—to wit, ashortmetallic pin, . T'he

latter is suitably insulated in the socket by
rubber or equivalent means. The inner end
of the pin E rests normally in light contact

with the free end of lever C, and 1t 18 the vi-

bration of these two parts C and L, corre-
sponding exactly to the vibration of the dia-
phragm,that effects the transmission ofspeech.

It is obvious that the contact-points or elee-
trodes proper may be multiple instead of sin-
ole, althongh we prefer and intend to use the
latter.
- When a current is sent through a freely-
suspended carbon electrode,itisrepelled some-
what from an opposite electrode. We utilize
this principle of repulsion as an aid 1n avoid-
ing the ‘‘stick,’”’ which two metallic electrodes
exhibit, by inserting a piece of carbon 1n the
outer or free end of the lever C, so that the me-
tallic electrode rests in contact therewith, 1n-
stead of with the lever proper. By this means
rapidity of vibration of the electrodes is effi-
ciently promoted, and the instrument thereby
adapted totransmitspeech with greater fidelity
and speed. |

Ag a means of support and adjustment for
the pin-electrode C,we connect it by means of
a spiral spring, F, with a lever, G, which is
arranged parallel with the fixed bar D, and
attached to it by a flexible fulcrum-piece, A.
Said lever is provided with a screw, %, at 1ts
opposite or free end, for adjusting it closer to
or farther from the bar D. A screw-clamp,
k, secures the spring E to the lever, and 1t is

electrodes,is permanently attached to the apex ! suitably insulated by a rubber block, /.
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In pr‘acticé the diaphragm A and spring F
are connected by wires # ¥ with the primary |

of an induction-coil and with a battery,neither

of which is shown in the drawings; or the in- |

sirument may be set in a battery-circuit with
an intensity-coil properly connected with the
line-wire. When a sound-wave strikes upon
the diaphragm, its main force is concentrated

at the center, which is capable of the greatest
amplitude of vibration, and the consequent

movement of the diaphragm is transmitted to
the electrode-lever C, so that the free end of

the latter vibrates with a greater amplitude

than the diaphragm, owing to the fulerum ¢
being nearer the end attached to the cone a.
This vibration of the lever-electrode C effects
the transmission of sound through the re-
celving-instrument at the other end of the
line., S L

In addition to the function of the cone a in
concentrating the sound-waves, as above
stated, it has a still more important one, which
we will explain as follows: When a sound-
wave strikes upon a diaphragm of the usual
form with whose center an electrode rests in
contact, the latter resists more or less the tend-
ency of such central portion to yield and as-

saume a concavo-convex form,and consequently |-

the portion surrounding the center yields first,
as 1llustrated in an exaggerated way in Fig.
6, in which A’ indicates the diaphragm and
C” an electrode. The result is a failure to
transmit and reproduce sound with the de-
sired loudness and accuracy; but by use of
the cone «a this defect is avoided, since the

air-wave pressure forees back the cone or cen- |

tral portion of the diaphragm before or else
simultaneously with the portion that sur-
rounds it. In other words, the diaphragm
vibrates with the freedom and in the manner
required to produce, in connection with the
other mechanism employed the desired perfec-
tion of result. | | |
A still further advantage attends the use of
the cone, since it is capable of withstanding
the pressure and thrust to which it is subject in

actlngon the attachedlever, and hence the dia-

phragm 1s made correspondingly more dura-
ble than if constructed in the usual form.

In farther relation to the cone ¢ we desire it
to be understood that while it is desirable and
even necessary that its inner side shall be
open, as shown, in order to produce the best
result, yet we do not propose to here limit
ourselvesto such construction, sincea good de-
gree of success may be attained by closing the
base of the cone—that is to say, by employing
a diaphragm of the ordinary form and attach-
ing a hollow cone to its center. |

Our improved diaphragm is applicable to
other telephonic instruments beside trans-
mitters. |
~ In respect to adjustments it may be stated
that the spring-fulerum d of the inner lever-
electrode, O, is properly adjusted when the
apparatus. 18 prepared-or ‘‘set up’’ for use.

scribed.

or lessen_' the tension of the- spring F.,.' a'nd- -

thereby regulate the contact-pressure between -
the electrodes E C, asrequired for the desired "o
perfection of operation. - I
In practical operation of the instrument a
metallie sound arises from the molecular or
mechanical vibration of movable parts, par-
ticularly the electrode-levers and the spring ., 5

F. To quickly destroy such vibration we em-

ploy elastic bands, Fig. 3, which are stretched
between suitable points of attachment and
press lightly on the spring and pin-electrode -
E and both levers C and ', as shown. Itis 8o
also. expedient to employ dampers or clastic .
pressure-plates, as shown in the drawings, to
limit the vibration of the diaphragm, and thus
choke out the metallic clang. . o

We do not propose to limit our invention 8g
to the described and preferred arrangement
of levers shown, since various othersare prac-
ticable. As an example, the outer electrode
might be attached to the lower end of a metal |
Strip or bar, U, as shown in Fig. 4, and said go
bar may be a spring, or it may be inelastic, o
and in the latter case the action of gravity
would be depended on to hold it in light con-
tact with the other electrode, C. o

Fig. 5 illustrates still another arrange- g¢
ment, wherein both levers C ¢’ are attached ~~
to the cone, which thus acts directly on both
when vibrated.” = L

We are aware that a diaphragm having a
conical portion with a surrounding annular roo
part which 1s curved transversely (or in
cross - section) has been suggested or em-
ployed, and we. therefore restrict our claim
to the precise construction of our diaphragm, _
which experiment has demonstrated to bead- 105
vantageous. o

We propose to file another application in
which the function and advantages of a car-
bon electrode in transmitters of this particu-
lar class shall be fully described, and in which 110
it shall be claimed more broadly than in this
application. |

What we claim is—

- 1. The diaphragm havii:lg a central*hollow -

cone and a surrounding annular part, all por- 115
tions of which are flat or lie normally in the

same plane, said diaphragm being free to vi-

brate, as shown and desecribed. | .
2. The combination, with the diaphragm
and 1f8 central hollow cone, of electrode-le- 120
vers having yilelding fulera, and one of them =
attached to said cone, substantially as shown «

| and deseribed, to operate as specified.

8. The .combination of. the spring F with-
the connected electrode-levers, the spring or 12¢
elastic fulcra therefor, the diaphragm having
a hollow cone to which one of said levers is
attached by a yielding connection, all asshown -
and described. | I - ',

4. The combination of the spring F with 130
the pin-electrode, the lever C, and the cone- |
diaphragm, substantially as shown and de-

The lever G is adjusted by scerew 4 to increase | 5. Ina telephone' of the character herein-
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before specified, the combination, with the | other, C, at a point between the fulecrum 13

diaphragm and an electrode, L, of the lever
C, connected with the diaphragm and carry-
ing a carbon contact-point.

6. The combination, with the diaphragm
and the lever - electrode C, attached thereto,
and the spring-fulecrum d therefor, of the elec-
trode € and its spring- fulerum g, substan-
tially as shown and described.

7. The combination, with the diaphragm
and the vibrating lever-electrode C, attached
thereto and having a spring - fulerum, of the
second electrode-lever, C', and a spring-ful-
crum therefor, which connects it with the

and free end of the latter, as shown and de-
scribed.

8. The combination, with the diaphragm,
the electrode-levers, the spring F, and a fixed
bar, D, of the adjusting-lever G and the serew 20
i, all arranged as shown and desecribed to op-
erate as specified.

JOHN E. DANN.
JOHN LAPP.

Witnesses:
- Amos W. HART,
P. B. TURPIN.
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