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UNITED STATES PATENT OFFICE.

BLIAS E. RIES, OF NEW YORK, N. Y.

TRELEPHONE-ITEANSMITTER,

No. 871,Y37.
Original applic‘atidu filed June 23, 1900, Serial No. 21,322,

Specification of Letters Patent.

—_—— .

To all whom 1t may concern: N
Be it known that I, lr1as K. Riss,» citizen

of the United States, and a resident of D

York city, in the county of New York anidd

State of New York, have invented certain

new and useful Improvements in Tetephone-

Transmitters, of which the following is a
~specification. |

My present invention relates to devices
suitably constructed for the utilization ot the
principle oi
control the resistance of au electric cireutt ac-
cording to the method set forth m my appli-
cation filed June 23rd, 1900, Serial No.

21,322, -of which application my present ap-
plication 1s a division.

As set out in the specification of my origi-
nal application, it is well known that when

two surfaces of glass or other material having
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an affinity for a given liquid or flud in which
both are partially immersed, are brought
closely together without actually touecning
each other, the fluid will rise between them of
its own accord to a height considerably above
that of its normal level or of its general sur-
rounding level, and in doing so will spread
over a considerable area of the surface be-
tween which it rises. On the other hand,
when the surfaces are separated, the coluunn

of liquid between them, being no longer ca~ |
pable of self-support, will descend until it has |

reached the general level when the plates or
surfaces have been sufliciently separated,
and in doing so, greatly reducing the surface
area, over which it spreads.. This 1s es-
pecially the case when the lower edges of the
surfaces are nearly in centact and the motion
of one or both plates is such as to cause thei
upper edges to approach and diverge Te-
spectively. When “the surfaces instead of
being vertical or.approximately so, are both
horizontal and close together and a drop or
small quantity of the fluid is placed at the
center of the lower surface, which may be 1n
the form of a plate or disk, 1t will assume the
shape of a flattened bead or {ilm spreading
over both surfaces through its chemical ai-
finity or capillary action, and it the upper

 surface of the disk be slightly lifted the bead

o(

55 bead itself, is relatively sm;'l. This action, | irom the casing

will tend to rise with it and in doing so be-
come elongated, and at thie same time con-
tracted in width to a considerable extent so
that the portions of the surfaces bridged by
the fluid, as well as the cross section of the

:
Mew |

capillary attraction empioyed to |

|
|
|
i

!
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Patented Nov. 19, 1807,

Divided and this application filsd Jaunary 11,1904, Serial No. 188,633,

—t

| as already stated, takes place without pres-

sure upon the flad.

My present invention consists of improved

forins of apparatus wherein the above-
named principle is utilized to vary the elec-

tviecal resistans 2 of a circull in accordance
with the vib ations of a suitable diaphragm

60

overzied ur on by the sound waves, and the

invention onsists i the novel constructions

- of deviees and combinations of parts herein-

after set forth and more particularly speci-
fled in the claims, |
Kieure 1 shows in vertical section a form of

instrument in which the two plates which mn-

clude the capillary fluid between them, are
srranged in vertical position. )
modification in which the sound waves com-
municate motion to the liquid instead of to
the electrode. Figs. 3 and 4 show forms
wherein the electrodes or plates are arranged
horizontally.

Referring to Fig. 1, 2 is a diaphragm de-

signed to receive the sound waves directed
upon it by the mouth-piece 3 of the instru-

ment. The diaphragm and mouth-plece
may be mounted together after the manner
usual with telephone transmitters and as
clearly shown. 4, is the support or casing
of the instrument and 18 made to form a
chamber containing the liquid and the elec-
trodes. 5, Is one electrode hung by a suit-
able pivotalor pendulous suspension and ine-
chanteally connected with the diaphragm
by a pin or other counection so as to par-
take of the motion of the diaphragm when
subjected to the influence of sound waves.
1o Fig. 1, it is shown as provided with a
pendulous suspension consisting of a hook
at one end of the plate or onc electrode and
a cavity in the front of the case into which
the hook enters. The electrode may be in-
cluded in the electric circuit by the electric

connection formed between the hook and:

casing when the latter is of metal, or through
the dinphragm or in any other desired way.
Obviously

in other ways soas to partake of the motions
thereof. 6, is'another plate or rod electrode
suspended or supported in close proximity
to 5, so as to form a very narrow space be-

tween them in which the liquid 20 1n the cas-

ing rises by capillary attraction. Electrode

6 mgy be supported in the manner indicated

Fig. 2 shows a

v also the electrode might be.
nounted and connected-with the diaphragmn
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4, by an insulated support 110
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diaphragm, as
“excursion, works upon-a capiliary film or 111-
~terval that 1s narrower or

871,787

would be very much closer together, and in | mercury.
-any case sufficiently close to cause the hiquid |
to spread” out between the electrodes by

capillary attraction, when one electrode Is
caused to approach the other by the actida
of sound waves operating directly or indi-
rectly upon one or both of the elestrodes. |

In the modification in Fig. 4, The'eleptrode
‘5 is attached to the diaphragm 2, and the
10 upper electrode 1s shown.ag conformed to the .

dished or concave coutline of the lower glec-
trode. In practice the surface of the upper
electrode preferably departs in outling from
that of the lower in such manner that the
space between them shall gradually decrease
towards the periphery, tT’lBI‘Bb}T. producing

a large increase in the wetted surface or

fluid-covered area for a comparatively
smaller movement of the electrodes towards
one another, and thereby causing a great
amplitude of variation in the resistance In
the eircuit when the excursions of the dia-

phragm 2 are large.

It is obvious that my invention may be
carried out in very many forms of apparatus,
and that it is not limited to the special form
shown. _

“ By graduating the space between the elcc-
trodes as explained so that it diminishes
from opne side or edge of the electrodes to-
ward the other, I introduce an automatic
compensation for the dampening action or
ereater mechanical resistance to vibrate re-
curring with the larger excursions or vibra-
tions of the diaphragm when the same 1s op-
erated by louder sounds, and hence am en-
abled to transmit sounds with great fidelity.
In ordinary telephones the dampening of the
diaphragm arising from its now naturally in-
creasing resistance to vibration as the am-
plitude of its movement increases prevents
1t from responding faithfully to the sound
vibrations in respect to amplitude, but with
the automatic compensation referred to the
it approaches *he end of its

thinner and wiil
hence produce a greater change of resistance
for-a given movement,of the diaphragm,
thereby producing changes of resistance
that are a more fatthiul reflex of the actuat-
ingsound wave. Inother words, the changes
of Tesistances produced by the diaphragm
as it nears. the end of 'its excursion where
it is dampened, are made proportionately
ereater for a given movement, and by proper
oraduation of the capillary space, the varia-
tion of resistance while disproportionate to
the movement- of the diaphragm may be
made exactly proportionate to the actuating
soun« wave. | ' |

- With these various forms of instrument 1

‘have obtained excellent results by employ- |

ing a number of different fluids, including

or other conductor.

8

I have also used a non-conduct-
ing and non-freezing liquid such as glycerin
containing a quantity of powdered carbon
n this case the amount
of solid material must not be suffictent to in-
terfere with the fluidity or capillary tendency
of the liquid. In any case the surface of the
electrodes should be such, according to the
liquid psed, that there will be an affinit
(capillary) between the electrode and liquid.
In the foregoing description the term
“ wetted” is used to express the idea that
the contact suiface of the electrode is in con-
tact with the liquid which lowers the resist-

ance by embracing a greater surface area
‘of the electrode.’ o -

What I claim as my invention is:

1. .In o felephone transmitter, two plate

‘electrodes and a liquid included in an elec-

tric circuit between them, such elements
being sufficiently near together to-cause va-
riastions in.the extent of the wetted surface

by capillary action when an electrode is op-

erated in accordance with the sound waves
to be transmitted. - |
2. In a telephone transmitter, two
or electrodes and a film of liquid included 1n
a circuit between them:and adapted to vary
the resistance of the circuit through capillary
action when a plate is vibrated, as and for
the purpose described.
3. In a telephone transmitter, two

late
electrodes separated from one another% 8

narrow space which gradually diminishes
towards the edge and an interposed liquid,
said electrodes being sufficiently close to-
gether to cause variations of resistance in an
electric circuit by variations of wetted. sur-

face due to capillary action. -

4. In a telephone transmitter, electrodes
normally separated from one another, and a
connecting film or body of liquid adapted
to vary the resistance ot the circuit by capil-
lary action when the instrument is sub-
jected to the influence of sound waves.

5. A telephone transmitter having elec-
trodes separated by a capillary space gradu-
atedr or varying in its dimensions so as to
cause an amplification of effect and a liquid
contained in said space, as and for the pur-
pose described. |

6. A telephone transmitter comprising a
horizontally disposed base-piece forming one
electrode and having a slight central cavity,

‘a conducting liquid contained therein, and-

an opposite vibratory electrode in the circuit

ot the liquid adapted to displace the liquid
and therehy vary the superficial area of elec-

trode surluces wetted by the liquid.

7. In a i;elerhone transmitter, the combi-
{ nation of'an e

. cctrode having a slight cavity
adapted to contain a liquid, and an opposing

‘electrode carried by a vibratory diaphragm .
{ and adapted to confine the liquid 1n a con-

lates
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- 8. in g mlapﬁo ne transmitier, tha combi-
nation of an elsctrode having o cavity adapt-
od 1o hold a Qi}‘ldi a::g nguid, of an opposad
convex electrode and a capillary film of
liguid confiped in the space between them as
and for the purpose deseribed.
8. In a tolephone fransmitier the combi-
© a prir-of solid sleetrodes separaied
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