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- To all whom i may concern:
Be 1t known that I, ANTHONY C. WHITE
residing at Boston, in the county of Suffolk
and State of Massachusetts,
certain Improvements
which the following is a specification.
In nearly all telephone transmitters and re-

ceivers there is some form of diaphragm ar-.

- ranged to be acted upon either by the waves
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. Vibrate. | .
of the diaphragm is usually not air tight, and
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of the sound to be transmitted, or by the va-
riations of a magnetic field, 1epresent1ng and
corresponding to the waves of the transmit-
ted sounds,

posed to the atmosphere, whereas the other,
which may be spoken of as the back, is ordi-
narily inclosed in a case of some kind or
form, and is either secured to, or in contact

“with the elements of a variable resistance

whose relation it is adapted to change; or

. else it is so adjusted as to be in close prox-

imity to a magnet in front of which it may
The case which incloses the back

the atmospheric conditions, such as the va-
riations of humidity and pressure on the two
sides of the diaphragm, readily adjust them-

selves, maintaining asubstantial equilibrium.

In some cases also, especially in transmitters
of that class,employing granular variable re-
sistance material, an auxiliary diaphragm is
employed. Such a one isdisclosed in Patent
No. 485,311, granted to me November 1, 1892,
which describes a construction wherein the
prineipal, or sound receiving diaphragm, is
combined with an elastic disk, or auxiliary

diaphragm, supporting the front electrode,
‘and itself secured to the center of the main di-

aphragm so as to participateinits movements;
and with a chamber, containing the finely
divided conduetlng material, which chamber

is closed in front by the said auxiliary dla,--

phragm.

Under certain conditions, as for example
when telephones are to be used in mines, or
to be used by divers, it becomes necessary to
hermetically seal the case, or chamber, or

make it airtight, because otherwise the great

relative humldlty of the air would speedily |

bring about corrosion of the several parts, |

One side, which may be called
‘the front of such diaphragm, is ordinarily ex-

have invented
in Telephones, of

' --mterfermo* with the opera,tlon of and ulti-

matelyv destroymo' the instrument. But when

this is done, the atmospheric conditions with # r, -
respect to pressure and humidity on the two

sides of the diaphragm are no longer auto-
matically equilibrated, and conmderable dif-
ference of pressure between the air within

35

and without the case may result, as for ex-

ample when an instrument ad;]usted and
sealed at the sea level is placed in a diver’s
suit and carried down some distance below
the surface; or is opemted in a mine.

ment adversely, in two distinet ways. First:

"The difference of the pressure exercised upon

60
This
difference of pressure may aftect the instru- =

b5

the two sides of the diaphragm respectively, -

causes the said diaphragm to be deflected or

warped in the direction of the stronger press-

ure, thereby changing the adj ustment and
also militating against the free wbra,tlons of

thediaphragm by increasing thetension upon _
Second: By tending to break down the =

it.
sealing of the case and thereby opening chan-

nels through which moisture may enter, caus-

ing a condition which opposes a eontmued
successful use of the instrument.

The object of my improvement is to insure
equal pressure on both sides of the diaphragm
under varying conditions though the case
inclosing one side of the said dlaphran'm be

alrtlght or hermetically sealed; and with this
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end 1n view the invention prowdes and com-

bines with a telephone, means for establish-
ing such equal pressure; such means specifi-

cally comprising a flexible and air tight sack,

reservoir or tube, having one. of its surfaces
in contact with the air Wlthln Whlle its other
surface is in contact with the alr WIthout the
sald case.

Figure 1 of the dra,wmgs shows the inven-

tion apphed to the auxiliary diaphragm of

the transmitter which forms the subject of
the patent to me, hereinbefore mentioned.
Fig. 2, shows it applied to the sound receiv-
ing dlaphragm of a Blake transmitter; and

F1g 3 indicates a magneto telephone ﬁtted :

| with a pressure equalizing device. -
- The same letters, so far as may be, repre-

sent the same parts in all the figures.
In Fig. 1, 0 18 the outer casing which, as
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shown, is not airtight.
is'cup shaped, is mounted on the usual joint-
ed arm, and it supports the frame piece V.

D is the sound recelving diaphragm, H a

conducting disk constltutmﬂ' the front or vi-
bratory electrode, B a second disk forming

~ the fixed rear electrode, and v is the ﬁuely

i5 D
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divided conducting matenel or variable re-
sistance medium.

W, is a heavy metallic block, sewmg as a
casingorframeforthe eleetrodes andthefinely
divic‘led conducting material, and i1s cham-

bered to receive them,asshown; theside wall

of said chamber in the block, W being (as
ent) lined with gummed paper, or some such
material, to pr event the short circuiting of
the instrument. - The carbon disk, B, 1s se-

cured to the inner face or bottom of the cham-

bered block W, and the front electrode, E,
is secured to the inner face of an auxiliary

diaphragm, or plate, m, of mica, which 1s it--
self clamped to the sides or rim of the block,
W, by a threaded clamping ring

to the said block as shown; a-_closed chamber

or containing case, a, being thereby formed,

within which the electrodes and finely divided
conducting material, generally granulated
carbon, are confined. The front electrode, L,
and the parts immediately united thereto, are

rigidly secured to the sound receiving dia-

phragm D as shown. The block W, and infact

the entire variable resistance. butten 1S Se-~

cured by a set screw, d,toa heavy br 1dﬂ'e piece

W? which, in & manner well unaelstood is
mounted on the metallic frame, If, of the in-
‘A metal tube, p, is shown as be-

strument.
ing screwed into the block, W, opening at
one end into theo centelmnﬂ' chember and

‘having attached to the othel, one end of the

ﬂemble and yielding air reservoir, P?, shown
as & rubber tube, having its outer end tightly

closed by a stopper, 7.
seen, is bodily placed in the outer space,

though it opens into the containing chamber

or sealed case a. The chamber, a, which is
closed in front of the auxiliary dlaphlaﬂ'ﬂl or
spring disk m, and at the side by the stopper
7,18 now hermetically sealed in any preferred
way, such as by covering all joints Wlth as-

‘phaltum paint.
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The operation of the plessme equehzer in
connection with theinstrument shown in Fig.

1 is as follows: The outer case, C, closed in

front by the frame, ¥, and diaphragm, D, is
not airtight, and the pressure and humldlty
of the surrounding atmosphere 1s readily
communicated to the air within this outer
case. If due to any such causes as have
been adverted to, the pressure of the sur-
rounding air differs from that of the air with-
in the inner sealed chamber a, the walls of

 the tube P being flexible, yield to the supe-

65

' without the seld chamber.

rior pressure, 8o modifying the capacity of
the hermetically sealed chamber as to ap-

proximately equalize the pressure within and
‘When the bore

It is:usﬁelly metellie, -

rovided in my previously mentloned pat--

c,seeured'

which support the working
said front board; while the exdmery_ rabber

This tube, 1t will be |

-

of the metal tube P 18 sufﬁclently large to

admit of the passage through it of a granule

: of the ﬁnely divided emben v, & wWire, &, Or

several wires, or a mass of fibrous mater 1e]

70

or any such partially choking device, may be '

placed within the said tube or its mouth .
' may be partly closed by gauze. |

Any air tight flexible metellal'mey boe em-
ployed in the formation of the flexible air

75

reservoir or sealed tube of my pressure com-

pensator, and I have experimentally found

that pure gum rubber, or thin antimony rub-
ber Opeletee Satlsfa,etorlly -
In Figs. 2 and 3 the only diaphragm pres-

ing dlephlaﬂm D. When conditions of use
require that the case,or sounding box inclos-
ing the space in the rear of th1s diaphragm

be hermetically sealed, this is conveniently

80

entis the regular and ordinary sound receiv-

done by interposing. gaskets of soft rubber

or like material, g, between the two factors

of each joint. Such a gasket in Fig. 2 is
shown as being interposed hetween the side,
C, of the casing, its baseboard b, and front
bhoard - T'; and also between the frame, B,
parts, -and - the

ring, ¢, which encircles the diaphragm edge

prevents air leakage at that point.

- In the hand telephone of Fig. 3 the only
joint is sealed by the interposition of a rub-

ber ring between the diaphragm edge and its

seat, but, 1f desired, a similar ring may be
placed above the diaphragm also. A portion
only of the telephone is shown, but it is of
course to be understood that the entire cage
must be hermetically sealed. In the former
case.(that of Fig. 2) a recess R is ceut in the
casing and the rigid metal pipe p being so in-
serted as to connect the interior ¢ of the cas-

ing with such groove or recess, the rubber.

J0
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tube is then suitably secured to the said pipe

and rests in the recess, being externally ex-
posed to the air, while internally it is in com-

munication with the inclosed space a. A

similar arrangement i1s provided for the hand
telephone case where the rubber tube I lies
in a hollow or recess, R, formed in the side
of the case C, and connects by means of the
pipe, p, with the air within the space d.

Having now described my invention, I
claim-——

1. Ina speekmw telephene the combination
with the diaphragm having oneside inclosed

or cut-off from cemmunication with the me-

dium to which the other side is exposed, of a
pressure equalizing or compensating device,

substantially as deseribed.

I10O
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2. In a telephone, a diaphragm having one

side exposed to the atmosphere, and the other
side inclosed in an airtight chamber; com-
bined with means, eubstaﬂtlally a8 1nd1eated
for automatically maintaining the air press-

130

ure on the inclosed surface equel to-that on

the exposed surface of thesaid diaphragm.
3. Thecombinationina speakingtelephone

l with a diaphragm hevmg onesurface 1neleeed
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'mthm and formmn' one wall of an alrtlo'ht

case or sounding box: and its other surfaoe
exposed to theairon the exteriorof said oa,se,
of a flexible elastic or yielding reservoir or
air tube, extending through the wall of the
sald air tight case so that the interior of the
sald reservoir communicates with and forms
an extension of the space on one side of the
diaphragm, while its exteriorsurface projects

into and 13 surrounded by the air on the

other side of the dlaphraﬂ'm, substantlelly as
described herein.
4. The combination in a granular ve,mable

resistance telephone transmitter of a granu-

lation containing case or chamber closed on

one side by a flexible disk or auxiliary dia-
‘phragm; with an air tube or reservoir formed
of 111«:»'h15r flexible, elastie, or yielding mate- |

rial extending through the wall of eeld case

into the surrounding space, the said reservoir

being closed outwerdly, but opening into the

~.sald case, so that the inner surface is in con-

tact with the air within the case and on one

side of the auxﬂmry diaphragm, while its |

outer surface is exposed to the air exteriorto |

the case and on the other side of the said

a,umhary dmphra,ﬂ'm, substantmlly as de-
scribed.
S, A transmlttmg telephone compmsmg a

sound recelving diaphragm; a flexible or 3o

spring disk, constituting an auxiliary dia-
phragm nzleoha,r_m.,.a.l15r connected with the

center thereof; an air tight chamber closed

infront by said auxiliary diaphragm and con-
taining a mass of finely divided variable re-

sistance matierial; and a device for equa,hzma' -
‘the pressure of the air on the sides of the -

said auxiliary diaphragm, consisting of a

rigid tube extending through the wall of the

air tight chamber, and a flexible rubber tube

35

In testlmony whereof I have elgned my
name to this specification, in the presence of 45

two subscribing Wltnesses, thle 3d day of
November, 1893 | -
- ~ ANTHONY C. WHITE;-

) W1thesses
MARY E. Leany,
VICTOR M. BERTHOLD

40 .
closed at its outer end attached to the outer = -
end of the said I‘Igld tube, eubstantlally as

specified.
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