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UNITED STATES
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——

SPECIFICATION forming part of Letters Patent No. 644,547, dated February 27, 1900.
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(No model.>

To all whom it may concern:

Beitknown that I, ERNEST B. FAHNESTOCK,

a citizen of the Umted States, residing ab
Washington,in the District of Columbia, hnv

1nvented certain new and useful Inlplove--

ments in Telephone-Transmitters; and I do
declare the following to be a full, clear, and
exact deseription of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, and t0 the letters of reference marked
thereon, which form a part of this specifica-
tion.

Figuare 11s a vertical section of a telephone |
Figo.

apparatns embodying myimprovement.
2 is a transverse section on the llne x @ of
Irig. 1 and on a larger scale. Fig. 3 isa per-
spective of the receiver tube or chalnber de-
tached. Fig. 4 is a face view of the parts
shown in Fig. 2. Fig. 5 is a view illustrat-
ing one manner of makmﬂ' the tube. Fig. 6

is a side view, and Fig. 7 1safaee view, of the'

tube with some of the parts employed n a
magneto transmitting system.

In the drawings I hme shown in Figs. 1, 2,
and others more or less of the parts of an 01-
dinary battery-telephone apparatus for the
purpose of clearly indicating one way of ap-
plying my invention; but as the details.of
such an apparatus are now well known it is
unnecessary to describe them in detail, it be-
ing for the present purposesufficient to merely
call attention to the fact that A indicates the

35 base or back board; B, the signaling-bell,

40

magneto-generator, andaccompanyln palts,
C, an Ordmary receiving instrument, and D
the battery-box.

E indicates the box or compartment for the
transmitting devices.

In telephones as now generally constructed

and used the principal partof the transmitter
apparatus consists of a thin disk, calied the
““diaphragm,” arranged so asto be transverse
to the line or lines .-:Llonﬂ' which are propelled
the air-vibrations cnnsed by the voice of the
one speaking into the transmitter. The re-
sulting vibrations of this diaphragm are util-
ized to vary a primary-battery circuit in a

| manner and for a purpose well knonn but

it has long been understood that a dlaphraﬂ‘m
of this chamctel has not been as efficient as
is desirable in receiving and transmitting the
aerial vibrations, and one of the purposes of
the present 1nvent10n 18 to provide a novel
receiving device having several peculiarities
in the constl uction and relations of its parts,

80 that sound-waves of a given intensity or

amplitude shall be translated into larger and
stronger diaphragm-vibrations than can be
dttamed with the now-common diaphragm.
Ihavediscovered that the endsaimed atcan
be attained by accomplishing the following:
First, I provide a receiving-chamber which
isopenatthe larger end and conunnonsly nar-
rows or contracts toward the opposite end;
secondly, I construct it so that the sound-
waves as they enter through the open larger
end shallimpinge directly upon eitheror both
of two vibratable diaphragm-like walls ar-
ranged oppositely to each otherand gradually

‘and continuously approaching each other to-

ward the opposite end—that is to say, I ar-
range the receiving-chamber so that 113 shall
have and generally be composed mainly of
twoapproaching wall portions which are capa-
ble of vibrating and assisting each other;
thudly, I pwfer to have these two prineipal
wall portions orsidesconnected by or attached
toend portionsinsuchwayvastobeas perfectly
rigid therewith as poscslblef, under many cir-
cumstances the best results being attained
when these principal wall portions or sides
are Integral with each other and with the in-
termediate or connecting side portions, so
that the entire structure can be utilized for
resonance and to assist in transmitting the
vibrations.

In FKig. 3 I have shown detached that form
of receiver which I now prefer. It can be
made in any of several ways, I generally fol-
lowing the method illustrated—that is to say,
I take suitable tubing, which can be cylin-
drical initially, cut or slit it, as at f f, then
compress it in such way that it 18 completely
lattened at the cut end, forming two plates

' f', and so that at the oppomte end it shall
| beelliptical incross-section ornppronnnately
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so, it tapering or gradually flattening as it
approaches the plates /'. The flared or wider
open-end part is indicated by f~.

There can be more or less variation from
the exact form which I have illustrated; but
I have been led to the latter as the result of
long and numerous experiments. It will be
seen that the receiver-tube can be considered
as comprising the two wider and approxi-
mately-flat side portions /3 f° and the nar-
rower intermediate connecting or end por-
tions f* f4. It will also be seen that the side
parts 7° become gradually more nearly flat as
they approach the inner or closed end. The
results attained with a structure or receiver
or double diaphragm of this character will be
understood from the description which fol-
lows: In applying it to a telephone apparatus
it can be inserted into a receiver Hox or com-
partment It of substanhalb the ordinary sort.
The plates or flanges /' are bent outward and
are secured to tlle backboard A, the receiver-
tube or diaphragms being plefer'&bly SO ar-
ranged that the longer axis of the ellipse of
the end 1?18 vertical. It is supported en-
tirely by means of its base plate or {flanges
f', so that with the exception of those parts
it 1s entirely free around its sides and ends to
vibrate and can respond to most delicate mo-
tions. The one using it speaks into the larger
open end, and the sound-waves cause not only
vibrations of each diaphragm-like side por-
tion 7%, but also cause each of these to assist
or supplement the other.

Iam aware of the fact that tubes of various
kinds have been used fortransmitting sounds
and intensifying them along certain lines, the
sounds in some cases being received at the
larger end and at others at the smaller one;
but in all instances within my knowledge
these tubular devices, whether tapering or
not, have been circular in cross-section, and
I have found that for the purposes at which
I aim the receiving or transmitting tube must
have what I have above described as two op-
posite diaphragme-like portions which can be
separately and independently affected by the
sound-waves and can also act to assist or sup-
plement each other. As the waves are re-
ceived through the larger open end and as
the diaphragm-like wall portions converge to
a closed end, the force of the air-vibrations
can be to a great degree transmitted into the
motion of the diaphragms without loss.

When this device is used in a telephone of
the characterindicated, I provide it with two
electrodes G G'. These may be formed and
arranged 1n any of several ways. As shown
in Figs. 1, 2, and 4, they cousist, essentially,
of carbon blocks g and rods ¢’ ¢?, respectively
supported by the diaphragms 7° 3. Powdered
carbon, as at ¢°, is held between the carbons
G g, 1t being retained by means of any suit-
able holder which will perform this function
and at the same time permit the vibrations
of the carbons with the utmost facility—such
as a delicate band of silk, a light paper tube,

or the like—at g*. The rods ¢’ ¢* are rigidly
but adjustably attached tothe diaphragms f,
and one of them, as that at ¢, is insulated.
The terminals of the battery and the primary
coil are connected to these rods ¢ ¢* though
one of them may be connected to any metal-
lic part electrically in circuit with the rod g2
Such a circnitis conventionally 1llustrated by
. The circuit of the secondary coil is indi-
cated by /), and it can be connected and ar-
ranged in the ordinary or in any preferred
manner.

The method of using and the manner of the
action of the parts above described will be
readily understood. Thesound-wavescaused
by the one speaking into the transmitter are
collected and all of their force is utilized in
vibrating the diaphragm-like approximately-
flat parts /% of the tube, and the action upon
the adjacent carbons at ¢ i1s much more 1n-
tense than is that in the transmitter of the
telephones now commonly 1n use.

I am aware of the fact that various propos-
als have been made to depart from the trans-
mitter of the ordinary sort and with the ex-
pectation of accomplishing the end which I
attain. Thus it has been proposed to use de-
vices which divide the sound-waves, com-
pelling a part thereof to enter one chamber
and a part to enter another, these chambers
having each a diaphragm or vibratable wall
0pp051te to each other zmd diverging from an
apex at the receiving end, being farthest
apart at the inner or remote end, and the dia-
phragms having outside of them casing-walls,
with passages or chambers between said walls
and the t]laphragms, but the action 1n such
a transmitter is in many respects diametric-
ally opposite to that which I aim to have. In
my case the diaphragm portions are the farth-
est apart atthereceiving end and converge in-
wardly, the sound-waves being admitted to
the space between them and there being no
loss resulting from impinging upon the dead
casing-walls. Inanotherinstance within my
knowled ge the proposal was to employ a rela-
tively elongmed receiving tube terminating
at the outerend in a bell-slmped mouthpiece
and to insert into the inner end of the tube
a conical plug of wood, the latter being for
the purpose of deflecting the sound-waves
into a circularorannular chamber, thischam-
ber being bounded on one side by the dead
block of wood and on the other by a tubular
diaphragm.

The material differences between a device

of the character of mine and any of those pro-.

posed at earlier periods will be readily under-
stood.

I have
of apparatus adapted to embody my improve-
ments. 1 will now call attention to the fact
that there can be departure from these de-
tails and more or less modification in the con-
struction and arrangement of the parts with-
out departing from the invention. These va-

riations or modifications will readily suggest

above described in detail one form
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themselves tothose acquainted with such mat-
ters. Tor illustration I refer to the devices
shown in Figs. 6 and 7. Ilere the sound-re-
ceiving tube or chamber is the same as above
described; but instead of adding to it the de-
vices constituting a battery - transmitter 1
have indicated those which can be used as a
magneto-transmitter. A magnet I1 can be
suitably arranged. Itsupportscoresll, pro-
vided with eoils 72 ¢. The remaining parts of
a magneto-transmitter telephone apparatus
will be readily understood. The poles of the
cores I I are placed at proper distances from
the converging diaphragm-like walls 713, and
the latter hele act 1n the manner above de-
scribed with respect to vibrating and assist-
ing each other. In both cases the sound is
reflected from the inner surface of one con-
verging wall or diaphragm totheinnersurface
of the other, there being an open and prac-
tmally-unobstructed space extending contin-
uously from the inner surface of one to the
inner surface of the other. The best effects
in each instance are attained by having the
terminals of the magnetic or the electrie eir-
cuit situated in the transverse planes of this
interior sound-chamber which extends from
one converging wall to the other. 'T'o protect

electrodes sueh as those at G G', T employ a |

guard J.

What I claim is—

1. A receiving tube or chamber for tele-
phone transmission, and similar purposes, it
having two approximately-flat diaphragm-like
parts opposite to each other, and continuously
diverging from aninner closed end to an outer,
relatively-wider, open, receiving end, each ar-
ranged to reflect the sound from its inner sur-
face to the inner surface of the other, sub-
stantially as set forth.

2. A tube or chamber for telephone trans-
missioh or similar purposes having a rela-
tively-large, “open, outer receiving end and
formed with two vibratable walls converging
continuously toward each other from said
open larger outer end, they being arranged to
provide a sonnd-chamber extending continu-
ously from the inner surface of one of the con-
verging wallsto the inner surface of the other,
in combination with the terminal of an elec-
tric or magnetic circuit adjacent to one of the
sald vibrating walls, and means for support-
ing the opposing terminal of said circuit, sub-
stantially as set forth.

3. A receiving tube or chamber for tele-
phone transmission, or similar purposes, it
having outwardly-flaring opposite walls ter-
minating in a closed inner end and a rela-
tively-wider, open, receiving, outer end, each
of said walls being arranged to receive the
sound directly on its inner surface and to re-

flect the sound to the corresponding face ol

the other wall, in combination with two elec-
trodes respectively secured to the said walls
and situated in the sound-receiving space be-
tween them, substantially as set forth.

| and similar purposes it having two approxi-

mately-flat vibratable dlaphmwm -like parts
or wallsdiverging from their inner ends to an
open outer end and arranged to receive the
sound directly between the vibrating parts
thereof and to reflect it from the inner sur-
face of one to the inner surface of the other
as it passes toward the narrower inner end
in combination with an electric or magnetic
circuit having one terminal connected with

each of said vibrating parts snbstanti&l]y as
set forth.

5. A receiving tube or chamber for tele-
phone transmission, or similar purposes, it
having outwardly-ﬁaring approximately-flat
opposite walls terminating in & closed inner
end and diverging continuously from said
end to an outer, relatively-wider, open, re-
ceiving end each of said walls being adapted
to reflect sound from its inner surface against
the inner surface of the other, opposite wall
and said tube being supported entirely at the
innerclosed end, whereby the diverging walls
are free at all points outside of said inner
end to respond to vibrations received against
their inner surfaces, in combination with an
electric or magnetic circeuit adapted to re-
ceéive and transmit vibrations from said walls
substantially as set forth,

6. The tube or chamber for telephone trans-
mission or similar purposes, it having two
diverging walls forming a relatively-wide
open mouth at their outer ends, each wall be-
ing.adapted to directly receive the sound on
its inner surface, an electrode connected to
one of said walls and situated between the
inner surfaces of the diverging parts, and
another electrode arranged 1n sald chamber
between said diverging walls oppositely to
the aforesaid electrode, substantially as set
forth.

7. A chamber for telephone transmission
and similar purposes it being formed of a
flattened tube having the relatively-wider ap-
proximately-flat converging diaphragm-like
sides, and the relatively-narrower intermedi-
ate side parts, said chamber expanding con-
tinuously from its inner end to a relatively-

large, open, outer receiving end, and the said

converging parts being adapted to reflect
sound from the inner surface of one directly
across the intervening space to the inner sur-
face of the other, in combination with an
electric circuit having its terminals connected
with electrodes carried by and arranged be-
twéen said diaphragm-like sides of the tube
substantially as set forth.

8. In atelephone,the combination of atube
or chamber formed with two vibratable walls
diverging outward from a relatively-narrow
innerend and adapted to receive sound in the
chamber formed between them, and extend-
ing from one end of the casing to the other,
and an electric or magnetic circuit having
one terminal adjacent to one of said vibrat-
able walls and its other terminal adjacent to

4. A chamber for telephone transmission | the other of said vibrating walls and oppo-
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site to the first said terminal; substantially as
set forth.

J. A tube or chamber for telephone trans-
mission or similar purposes, having two vi-
bratable walls diverging contmuously ouf-
ward from a closed inner end, to provide an
intermediate chamber across which sound
will be reflected from one of said walls to the
other, and each wall having at its rear end a
later ally -projecting p01t10n f, by which the
tube can be supported; substantially as set
forth.

10. A receiving-tube for telephone trans-
mission and su:mlar purposes, it having two

ip—
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oppositely approximately flat, vibratable
walls diverging continuously outwmd from
an inner closed end toan outer receiving end,
and each adapted to reflect sound fIOIIl its
inner surface to the inner surface of the other
wall, and an integral transverse extending
support f', at the inner closed end, substa,n-
tially as set forth,
In testimony whereof I affix my signaturc
in presence of two witnesses.
ERNEST B. FAIINESTOCK.
Witnesses:
HERBERT S. BRYANT,
WM. . EDWARDS, Jr.
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