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To all whom it may concern:

Be it known that we, CARL O. . BILLBERG,
a subject of the IKing of Sweden, and PAUL
A. N. WINAND, a subject of the King of Bel-
gium, and both residents of Philadelphia,
Pennsylvania, have invented certain Im-
provements in Electrical Switches, of which

~the following is a specification.

The object of our invention is to provide an
improved electrical time-switch to be oper-
ated by hand or means independent of the

~circult to be controlled, the purpose being to

make it very simple in construction and eas-
ily adjusted to determine the length of time
to be allowed for the gradual throwing on or

ottt of the current in closing or opening an

~eleetrical cirenit carrving either direct or al-
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ternating currents. This regulation of the

gradual throwing on or off of the current is

especlally desirable in the working of electric
motors, for with motors when used for some
purposes or in some connections it is impor-
tant to throw on the current quickly, while
with motors when used for other purposes or
in other connections it is desirable to throw

~on the current more slowly. Weaccomplish

this object by providing a switch having a

- series of contaets in a chamber, causing a de-

- 30

termined quantity of mercury or equivalent
fluid electrical conductor to flow into the
chamber to close the circuit through the con-
tacts successively, and controlling the speed
at which this‘is accomplished by throttling

- the flow of suc¢h mercury to that chamber.
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In the accompanying drawings, Figure 1 is
a vertical section of a simple form of ourim-

- proved switch, and Fig. 2 is a sectional plan

view. .
It should be observed that we do not wish

to restrict ourselves to the particular form of
~switeh illustrated in the drawings, and which

we are about to describe, as its construction
may be varied in many respects without de-
parting from our invention. In the particu-
lar construction shown, however, A is a reser-
volr containing a suitable supply of mercury
or equivalent fluid eleetrieal conductor, and

~this reservoir is adapted to receive a plunger

—_—

through the frame If, which carries the deviee.
T'he upper part of this stem passes through
and 1s guided in a bracket B. A spring b
around the stem, resting atits lower end upon
the bottom of the bracket or upon the frame,
while its upper end bears against a collar ('’
upon the handle or stem of the plunger, may
be employed to tend to counterbalance the
plunger.
part of the bracket may be employed to en-
gage with notches m on the stem (only one
shown)
two posttions—that is, either raised out of the
fluid or at the bottom of the reservoir. By
pulling or pushing on the handle, as the case
may be, the pluhger may be raised or de-
pressed to either position.

The lower part of the mercury-reservoir A

communicates through a passage D with the
bottom of a contac¢t-chamber C, and this pas-
sage 1s provided with a serew or other valve
or stop I, by which the opening in the pas-
sage may be'inereased or diminished to throt-
tle the flow of mercury through the passage
when the plunger > ras been depressed in
the mercury - reservoir, or the determined
body of mercury is otherwise caused to flow
into the contact-chamber. Within this con-
tact-chamber C are suitably arranged a num-
ber of terminals or contacts ¢ at different
heights in the chamber, and the conductors
of these terminals lead out through the up-
per part of the contact-chamber and may be
electrically connected to suceessive coils of a
resistance or resistances R in the cireuit orin
- shunt connected to the circuit which it is
desired to control by this switch.

We do not wish to limit ourselves in any

L way to any speeifiec arrangement of cireuits,
and 1t will not be nececessary to describethem,

as they are well known forelectric motorand
otheruses where hand-switchesareneeded. It
will suffice to say that the cireuit to be regu-
lated may be connected to a binding-post
on the chamber, and through the metal body
of that chamber to the mercury, while the
coils R are also conneeted in the regulating-
eireult, say at 7.

P, carried by a handle or stem p, passing up | In applying our invention to a direct-cur-

A spring cross-wire 0 in the upper

to Ikkeep the plunger in either of its’
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rent system ordinary resistance-coils R may
be used; but with an alternating-current sys-
tem choking-coils R or transformer-coils or
other such counter-electro-motive-force de-
vices will preferably be employed; butin this
specification and in our claims we will for the
sake of simplicity use the term “resistance”
in a sufficiently wide sense to include chok-
ing-coils and other counter-electro-motive-
force devices as well as plain resistance-coils.

It will be seen from the foregoing descrip-
tion that whenever the operator desires to
close the circuit—as, for instance, to start his
motor—he pushes down the plunger I’ from
its elevated position (shown by full lines) to
its depressed position in the mercury, as
shown by dotted lines; or other suitable
means are employed to cause the definite

~quantity of mervcury in the reservoir to flow

into and rise in the contact-chamber C, first
closing the armature or other circuit through
all or most of the coils R. The mercury ris-
ing cuts out successive coils of the resistance,
and the speed at which this is done 1s deter-
mined by the adjustment of the valve or
stop I

We are aware of the use of mercury flow-
ing from one chamber to another to throw in
or outresistances in antomaticregulators; but
in such cases the amount of mercury is auto-
matically controlled by the circuit to throw
in or out more or less resistance. Our time-
switch is not a regulator in any such sense.
Each time the switeh is opened or closed by
the operater a determined body of liquid 18
caused to flow in one direction or the other to
throw the full current on or off, and 1t 18 a
time-switeh because the adjustment of the
valve determines at pleasure the time to bhe
allowed for the definite body of mercury to
flow through. Where & plunger is used, (but,
as we have said, we may use other means,) the
plunger is moved by hand or means uncon-
trolled by the circuit, and has only two posi-
tions, either elevated out of the fluid or
wholly depressed into the liquid, to ecause the
definite quantity to flow through. |

In order to prevent sparking and coise:
quent oxidation of the mercury in the con-
tact-chamber when the circuitis broken again,
a piece or pieces. of carbon e may be em-
ployed in this contact-chamber to float on the
mercury, $o that the circuit will be broken

' hetween the carbon and the contacteand not
‘hetween the latter and the mercury.

We c¢laim as our invention— |
1. The herein-desceribed time-switech for
electrie eircuits, consisting of a contact-cham-

ber containing electrical contacts at different

ol

points therein and adapted to be connected
to resistances, with & mercury-reservoir con-
nected to the contact-chamber, a device for
throttling the passage between the reservoir
and the chamber, and means uncontrolled by
the cireuit to cause a determined quantity of
mercury to flow into or out of the chamber,
all substantially as described.

2. The herein-described time-switch for
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clectrical ecircuits, consisting of a contact-

chamber containing contacts at different
points and adapted to be connected to resist-
ances, with a mereury-reservoir in communi-
cation with the contact-chamber, & hand-con-
trolled plunger to cause a determined quans-
tity of mercury to flow from the reservoirinto
the contact-chamber, and a valve to throttle
the flow of mercury,substantially asset forth.

3. The herein-deseribed time-switeh for
electrical ecireuits, conesisting of a contact-
chamber with contacts at different points
adapted to be connected to resistances, with

[ & mercury-reservoir in communication with

the contact-chamber,and a piece or picces of
carbon to float in the mercury in the contact-
chamber in communication witli one or more
of the contacts, all substantially as described.
In testimony whereof we have signed our
names to this specification in the presence of
two subseribing witnesses.
CARI: O, C. BILLBERG.
PAUI: A. N. WINAND.

Withesses:
[{. . REARDON,
HUuresT HOWSON.
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