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o all whom it may concern:

Be it known that I, EL1HU THOMSOX, a citi-
zen of the United States, residing at Lynn, in
the county of Essex, State of Massachusctts,

5 have invented certain new and useful Im-
provements in Electric Switches, of which the
- following is a specification. :
My present in\'ention_aims to do away with
the difficulties often experienced in the pres-
to ent state of electrical engineering where it is
found desirable to dpen and close circuitson
which large currents of high potential are
present. \With the switches now in use it has
been found that such circuits cannot be

t5°'opened and closed without the presence of

sparking and destrugtive ares at the contacts.
By my switch, herein to be deseribed, I find
that it is possible to avoid all such arcing, and
to control theso large currents with ease and
20 perfect safety to the apparatus used. .
One form of the invention is illustrated in
the accompanying drawings, and it will be
understcod that in mechanical details this ap-
paratus-can be modified indefinitely, though
25 still preserving the underlying principle upon
which my invention is based, and which con-
" sists in gencral in causing the switch-contacts
to traverse successively a less and less per-
fect conducting-path, so that the total resist-
30 ance of the circuit when the switeh is opened
is gradually increased until the switch-con-
tacts are entirely scparated and the eireuit
ruptured. It is as though a closed path of
Ppractically no resistance hetween the switch-
35 contacts was gradually converted intoa path
of higher and finally infinite resistance, -
Figure 1 is a perspective view of the appa-
ratus embodying my invention; and Fig. 2is
a side view of the same, showing Ly dotted
4o lines the switch in its open position,
In Fig. 1, A is a receptacle of any desired
and suitable form, made of insulating ma-
terial, at one end’ of which there is a plate
“of conducting material 13, to which is con-
. 45 nected awireor other conductor W, forminga
partof the line-circuit. The platc I3 extends
down into the receptacle, and is therefore in
contact with the fluid contained in the recep-
tacle shown at I*. This fluid is a partial but

poorconductorof electricity—as, forinstance, so
a solution of a salt like sodium sulphate.

The switeh-arm Cis provided with an oper-
ating-handle I[ and pivoted at I’, where it is
conneeted with the line-wire W’. A condact-
ing-bar 1) is carried upon one end of the arm 53
€, and depending _therefrom is a series of
metal or conducting rods G, which dip into.
the liquid when theswiteh is closed, as shown
in Fig,1. These bars may extend down so .
as to touch the plate I3, forming solid contact 6o
thevewith, or preferably the plate B is con-
strueted with a trongh-like lower edge T, in
which isheldabody.of mercury, into which the
depending bars dip, as shown. .

‘The arrangement thus described consti- 65
tutes the simplest form of my invention; but

"Ifind it desirable-in most cases to place upon

the mereury anil under the fluid k' a number

of small iron or other metal balls, or they may .
bereplaced by hard carbon balls, or,betterstill, 7o
the layer of iron balls may havea layerof car-

[ bon balls overlying them, the relative specific -

gravitics of the mercury; the ivon and carbon
balls, and the solution keeping them in posi-
tion or preventing them from admixture. 75
“Balls” of a rounded form are preferable;
but I use this term in ageneral sense, mean-
ing small picces, such thatthe contact or con-
tacts (i ean readily pass through them, bring-
ing more or less into efrcuit. In this way it 8o
will be seen that the different resistance-con-
ductors are arrauged serially in the order of
their respective conductivities aund.form a
path for the moving switch of gradoally-in-
creasing resistance as the switsh is moved 8s
from the closed position shown in Fig. 1 to
the dotted-line position shown in Fig. 2.

On opening the switch the break in the cir-
cuit is not a sudden one, for the depending
bars G first leave the mercury, then pass go
through the iron balls, and then through the.
carbon balls and liquid, cutting each into eir- .
cuit, and thereby gradually increasing the
total resistance of the circuit until it is finally-
broken by the withdrawal of the bars eutirely gs
from the liquid. In closing the switch the
operation is the reverse, the resistance be-
ing very great when the hars are immersed in
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the liquid, and becoming less and less until
finally good clectrical connection is cstal-
lished when the mercury in trough ' is
reached. Both opening and closing are so
gradual as to be accomplished promptly, but
without spark, on account of the gradation
of resistancesprovided, whichgradation could
not be obtained with the use of rheostats or

- similar devices witliout ¢normous complica-

.10

.,ls

tion. Theswiteliis particularly useful where
a current- is to bLe interrupted, which js of

great volume and in the path of which there|

is .great self-induction, giving rise to a tend-
ency to maintain an arc on theopeningof the
switch.

What I claim as iicw, aund desire to sccure
‘by Letters Patent, is—

1. The combmatxon of the s\ntch contacts

. With a series of three or more coudnctors of

20

different resistances broughtinto or cut olit of

* _ circuitserially by the switch when opening or

25

3o

closing the-circuit in the order of their re-
spectxvo conduetivities, as set forth.

2. The combination of the switch-contacts
w1th weans foropening or closing the cireuit
thereby through a conductmtr-pdth of gradu-
ated resxstance, comprising, first, a'good con-
ductor serving to close the cireuit; second, an
1mporfect or non conductor serving to open
the circuit, and, third, one or more conduct-

-of a receptacle containing

- 468, Tty

ors of intermediate conductivity brought into

or cut out of circuitduringtheopeningor clos-
uroe of the switch, as'set forth.

- 3. The combination of the switch-contacts
with balls of inferior conducting material lo-
cated in the path of the moving member of

35

the switch and cut into and out of thecircuit -

| to form a path of graduated resistance upon

opening or closing the switch, as set forth.

4. The combination, in an electric switch,
a conducting-liq-
uid of low conductivity in circuit withrone of
the switch-contacts, and “balls of better con-
ducting material through which passes the
moving contact when opening or closing the
circuit, as set forth.

3 The combination of a receptacle contain-
m" a conducting-liquid of low conductivity,
a trou"h like plate B, containing a body of
mercury forming one of the switch-contacts,
and balls of better conducting material lo-
cafed above said mercury in the order of their
respoctive conductivities, with the moving
switch-coutacl comprising a pin or pins pass-
ing down through said llquld into contaet

with the mercmy
ELIIU THOMSON.
Witnesses: o -
JOHN W. GIBBONEY,
GEORGE II. ALTON.
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