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all whom it maz Y CONCEePrI:
be it known that we, ALBERT C. CREHORE

a resident of Tar ry town, Westehester county,

New York, and GEORGE O. SQUIER, a resident
5 of Washington, District of Columbia, citizens
of the United States, have invented a certain
new and useful Capillary Elecirometer for
Relay Puarposes, of which the following is a
specification. ' -

This invention relates-to the use of a (,rtp—
illary electrometer for relay purposes, said
electrometer being substantially such as that
disclosed by Lippmann. The Lippmann elec-
trometer consists of a glass tube drawn down
15 to capillary size at its lower end and filled

with mercary. Said lower end was then im-

mersed in a vessel containing dilute sulfurie

acid and a layer of mercury, the end of the
tube being at some distance above the mer-
20 cury in the vessel. Terminals of an electric

IO

cireuit were connected to the mercury in the

tube and in the vessel, respectively. T'he sul-
furic acid arose in the tube by capillary at-
traction and raised the mercury therein to a
25 certain point. Then as the electric ecircuit
was completed any variation in potential at
the terminals of the cireuit would cause the
meniscus formed between the surfaces of the
mercury and acid in the tube to move up and

30 down, theextentof movementof the meniscus
Upon this phe-

measuring sald variation.
nomenon ’ohe presentinventionis based. 'T'he
circuit whose fluctuations or variations in po-
tential are to be utilized is connected to the
35 terminals of the capillary electrometer.
electrometer may then be made to. operate
upon another or loeal circult by utilizing the
movement of the mercuary in the tube. This
movement may be made use of by means of
g0 any of the various devices for multiplying
motion and the resultant applied to the open-
ing and closing of an electrie circuit or to the
variation of resistance in such circuit, or said
~ movement may be made to act more dn*ectly
45 uUpon a resistance in Su(,h cireuit, as will be
~ hereinafter described, as the most practical
means yet conceived for_the ntilization of all
of the movements of the mercury column even

10 the slightest.

so Theaccompanyingdrawings showin Figure

phragms. _
other and form terminals of the local eirenit

: : ; . NE 75
variable resistance is placed—such, for in-

Said.

1, in seetion and diagrammatically, the. cap-

111&1‘)7 electrometer and the manner in which

it may be made to relay a circuit to a local
cireult. [HU" /3 showa 8 modified wnbtme-
tion.

snlfarie aud above 11,

3 in 11s cork, |
4 refers to the mel(,m) in Lhe tube and 5

In said dl‘dWIIth 1 refers to the mercury-
tube of the electmmener and 2 tg the vessel
containing mercury in its bottom and dilute
This vessel is prefer- -
ably open to the air, as shown bV the pasbaﬂ'e

55
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to the wmeniscus between the mercury and

the acid. :

6 7 tefel to the telmmfﬂs of Lhe main cir-
cult. = |
I‘he tube 1 is bealed and the space d,bove
the mercury 1s pletemblv filled with some

liquid of slight compressibility, such as oil.

In the oil is loedteda, receptacle, as 8, (shown

in vertical transverse section,) one or both

70

sides of which are fmmed of metallm dia-

These are insulated from each
9, and between these diaphragms a saitable

stance, as carbon granules.

Any variation in the elevation of the mer--
cury in tube 1 will cause the diaphragms of

receptacle 8 to be pressed inward, thereby
decreasing the resistance through Llle orani-
lar ea,r-bon and vice versa. Themfole by

placing in the local eircuit 9 any sunitable de-

vice responsive to this variable resistance

the variations in the mam circuit may be

shown. For example, a Wheatstone- bmdwe

arrangement may be employed, as Iﬂdlbdhed -

in one leg of which the variable resistance 8

is placed, the other legs each h._fwmg a fixed
resistance, and in Ishe bridge is placed the

operating-coil 10, of any bmmble indicator
or Ieeorder——such for mbtdnee as a Hlph(}ﬂ-
recorder. ~

It is clear from the above descx 1p131011 that
a change in potential in the circuit 6 7 will

cause a movement of the meniseus 5, which

means a change in the height of the mercury

80
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in tube 1 and a variation in the pressure on

the diaphragm of the receptacle 3—hence a

| change in the resistance in said receptacle
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and an unbalancing of the?
sequently a flow of current over the coil 10,
whereby an indication or record is prod nced.

The meniscus is very sensitive and rapid
In its movements, and therefore the appara-
tus is well adapted for use as a receiver for
submarine cables. Thouch especially ap-
plicable to the above use, it is c¢lear that it is
capable of a wide range, since it responds
quiekly to changes of current, the deflection
of the meniscus is proportional to difference
of potential, it takes no current, it is dead
beat, and it responds to exceedingly small
voltages,

No attempt has been made to illustrate a
working apparatus, but simply to give a clear
idea of the adaptation of the capillary elec-
tromneter to practical uses. Obviously the
movements of the meniscus may be transmit-
ted in a purely mechanical manner, as by a
series of levers, to that on which the changes
in circuit 6 7 are to be impressed, or the
movements of the mercury in tube 1 may be
made (0 act upon a variable resistance in
many ways other than that shown. The
transmission of the movements of the menis-
cus by lever coustruection is tmmhlefﬂlyllluq-
trated in IFig. 2, wherein the piston 11 is
placed upon the mercury in tube 1, and upon
this rests a lever12, fulerumed at 13 and rest-
1ng at its opposite end upon a post 14, which
1s supported by the upper diaphragm of the
ariable resistance 8’ in the cirveuit 9. Ob-
viously any movement of the piston will be
transferred to and multiplied upon this
r1able resistance.
many others may be made in adapting the
capitlary electrometer to practical use with-
out departing from the invention residing in

the adaptation thereof to the purposes of a |

relay.

We claim as ourinvention—

1. The combination with a capillary elec-
trometer, substantially such as deseribed, of

wridge, and con-

varying device located in

All these variations and i

669,149

an electrie circuit controlled by the move-

- ment of the fluids separated hy the meniscus

in said electrometer.

2. T'he combination with a capillary elec-
trometer, substantially such as deseribed, of
a liquid body or column affected by the
movements ot the liquids separated by the
meniscus in said electrometer and means ac-
tuated by said column of liguid for control-
ling an electric circuit.

3. T'he combination with a tube containing
conducting fluids between which a meniscus
18 formed and the position of which meniscus
18 varied by the fluctuation of an electric cur-
rent passed through the liquids across the
meniscus, of an electric-cirenit-controlling
apparatus actuated in response to the move-
ments of the fluid above the meniscus.

4. The combination with the capillary elec-
trometer, substantially such as deseribed, of
a closed space or chamber above the mercury
in the capillary tube of the electrometer filled
with a non-compressible fluid, and a eurrent-
sald fluid and op-
erated by the rise and fall of the mercury.

5. The combination with a capillary elec-
trometer substantially as deseribed, of a
closed space or chamber above the mercury
in the capillary tubeof the (,leen ometerfilled
with a non-compressible fluid, a receptacle
located in said chamber and having flexible
walls, a variable resistance w1thm sald re-
ceptacle, an electrie cirenit containing said
resistance, and an indicator in said cireuit,
for the purpose set forth.

Signed at New York city, in the county of
\Tew York and State of \Tew York, this 12th
day of June, 1900,

ALBERT C. CREHORE.
GEORGE O. SQUIER.

Witnesses:
DELBERT H. DECKER,
ETHEL L. LAWLER.
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