No. 773,123, PATENTED 0CT. 25, 1904,
A. F. CHRISTMAS.
ROTARY MERCURY CIRCUIT BREAKER.

APPLICATION FILED DEC.4, 1903.
NO MODEL, ° L . 2 SEEETS—SHEET 1.

FIG.1

NE

277777 7 77 7 NN "

gy i\\\\\,\\fi =
~E‘%

i m——— =

Pl =————

SN A ——T— \\\\="&=ﬁ\\m' iﬁ \
- . \\\\—__g %E' ==
NE=== \77z4 1l
N 4
Lo
! =
-
WITNESSES | s INVENTOR,

(Core bt R, St

Al




No. 773,128, | PATENTED OCT. 25, 1904.
A F. CHRISTMAS. - :
- ROTARY MERCURY CIRCUIT BREAKER.

o APPLICATION FILED DEC.4, 1903,
NO MODEL. ) : ) 2 SHEETS—SHEET 2/

wlTNEssas; s | lNVENTOR

ﬂl %Z“:%




I0

No. 773,128,
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ROTARY MERCURY CIRCUIT-BREAKER.

SPECIFICATION forming part of Letters Patent No.773,128, dated October 25, 1904.

Application fled December 4, 1908, Serial No. 183,835,

To all whom it may concern:
Be it known that I, Aporer F. CHRISTMAS,

a resident of Pittsburg, in the county of Al-

legheny and State of Pennsylvania, have in-
vented a new and useful Improvement in Ro-
tary Mercury Circuit-Breakers; and I do here-
by declare the following to be a full, clear,
and exact description thereof

My mventlon relates to circuit-interrupters;
and its object is to provide a device of this
character whereby an ordinary commercial
current can be contmuously broken and again
made and which isso constructed that no evil
effects will result from the arcs which are
formed when the circuit is broken.

‘With many translating devices, such as re-
ciprocating motors and the like, it is either

. necessary or desirable to break and make the
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circuit rapidly. One dificulty in doing this
is that the arcs which are formed when an or-
dinary commercial circuit is broken detri-
mentally affect the terminals of the circuit-
interrupter, thus soon destroying the same
and making the interrupter useless. . This
difficulty has prevented the commercial use
of translating devices which depend upon a
rapid interruption of a commewlal current
for their operation.

The object of my inventionis to SO constl uct
circuit-interrupters for these purposes that

the evil effects of the arcs which are formed

when the circuit is interrupted are overcome.

To this end the invention consists, gener-
ally stated, in breaking the circuit between
suitable metallic terminals, one at least of
whichis abody of mercury iiclosed ina closed
chamber, so that the arcs which are necessa-

‘rily formed will expend themselves in vola-

tilizing the mercury; but as the latter is con-

tained ina closed chamber the vapor will im- |

mediately condense and again join the main
body of mercury.

The invention alse comprlses certain details
of construction hereinafter specifically de-
scribed and claimed.

In the accompanying dr awings, Figure 1 is
a longitudinal section through one TForm of
my circuit—interrupter. Fig: 2is atransverse

(No model.)

section of thesame. Fig. 3 isa sideview, and
Fig. 4 a section of a portion, of the inter-
rupter; showing a modification. Fig. 5 isa
longitudinal section through still another
modification. Fig. 6 is a face view of the in-
sulating-partition of the same. TFig. 7 is a
longitudinal - section through still another
form of interrupter; and Fig. 8 is a side view
of the interrupter, showing a diagram of the
circuits in which the same is used.
Preferably the circuit-interrupter will be of
the rotary type and has been so shown: This

- interrupter comprises a suitable body 1, rota-

tably mounted in bearings or standards 2, se-
cured to an insulating-base 3. The body will
be provided with either one or two chambers,
as desired. In Figs. 1 and 2 the body is
shown as provided with two chambers 4 and
5, these chambers being separated: by means
of a partition 6, of suitable insulating mate-
rial. Each chamber is provided with metal-
lic eylindrical walls, and bearing against these
walls are brushes 7 and 8, which are connect-
ed in- the circuit to be interrupted. In each

chamber is a body of mercury 9, which, how-

ever, only partially fills the chamber, drain-
holes closed by means of screws 10 belnd pro-
vided to regulate the level of the mercury.
Suitable connections will be provided between
the chambers 4 and 5, so as toelectrically con-
nect the two bodies of mercury at intervals
in the rotation of the body: . Various forms
of electrical connections may be provided, and
in Figs. 1 and 2 a metallic rod 12 is shown
extending through the insulating-partition 6,
the ends thereof projecting into or being ex-
posed in the chambers 4 and 5.

Tt will be obvious that in the rotation of the
body the exposed ends of the rod 12 will dip
at intervals into the mercury, thus electrically

connecting the same, and as these bodies of .

mercury are in constant electrical connection
in the circuit through the brushes 7 and 8
bearing on the cyhnducal metallic walls of
the chambers 4 and 5.it will be obvious that

“the circuit will be made when the rod 12 is

immersed in or in contact with the bodies of

mercury and that as soon as said rod leaves -
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the bodies of mercury the circuit will be in-
terrupted. At the breaking of the circuit an
arc will necessarily be formed; but this will
merely expend itself in vaporizing a portion
of the mercury; but as the latter is contained
in a practically sealed chamber it will again
condense and join the main body of mercury.

It will be obvious that the rapidity of mak-
ing and breaking the cireuit will depend upon
the rapidity of rotating the body 1. If de-
sired, more than a single rod 12 may be used,
six being indicated in dotted lines in Fig. 2,
thus resulting in makingand breaking the cir-
cuit six times for each rotation of the body.

If desired, the contacts projecting into the
chambers 4 and 5 may be separate metallic
pieces, such asthe spiders 14, (shown in Figs.
3 and 4,) these metallic pieces being united
through the insulating-partition 6 by means
of a suitable metallic connection, such as the
rivets 15. These metallic pieces 14 may have
either a single terminal projection 12® or a
plurality thereof, six projections being shown
in Figs. 3 and 4. :

In place of having a metallic connection be-
tween the chambers 4 and 5 the partition 6
may be perforated, as shownat 16, Figs. 5 and
6, thus permitting the bodies of mercury to
come in direct contact to establish the circuit.
Only one opening 16 is shown in the partition
in Figs. 5 and 6; but it will be obvious that
any number thereof withinlimits may be used.

Instead of two chambers 4 and 5 a single
chamber, as shown in Fig. 7, may be used. In
this case the walls of the body are mostly of
insulating material. One head, 17, however,
is of metal and has bearing on its outer surface

“the brush 7, connected to the positive main.

The other metallic head, 18, has bearing against
it the negative brush 8. This head is insu-
lated from the chamber by means of insulat-
ing material 19; but a portion or portions of
said head or a metallic member or members
connected to said head will be exposed in the
chamber. Inthe drawings a pin 20 is shown
projecting into the chamber and connected to
the head 18, this pin during the rotation of
the body dipping into or contacting with the
mercury at intervals, and thus establishing the
circuit. It will be obvious by comparing Fig.
2 with Fig. 7 that if the pin 12 be extended
and secured.to one of the heads of the rotating
body mercury in that chamber will not be
necessary, thus forming, in effect, a structure
identical with Fig. 7.

- My circuit-interrupter may be rotated in
any suitable manner-—such, for instance, as by
means of a crank 22, connected to one of the
trunnions of the body, or by means of a pulley

023 for receiving a belt coming from any suit-

able source of power, such as the counter-shaft
in a shop or any other suitable source. When
used in an electric system, however, it is con-

- venient to rotate the interrupter from a motor

bridged across the circuit, and in Fig. 8 is
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shown a diagram illustrating this manner of
rotating the interrupter. In this diagram 23
represents the generator, and 26 and 27 the
mains leading to the translating device 28.
The interrupter is connected in this circuit hy
dividing one of the mains, such as the main 26,
and connecting the ends thereof to the hrushes
Tand 8. Bridged across the mains 26 and 27
between the interrupter and the generator is
a mofor 29, whoseshaft is connected, by means
of a belt 30, with the pulley 23 of the inter-
rupter, or which may be connected to the in-
terrupter directly or by any suitable inter-
mediate gearing.

It will be obvious that my interrupter can
be used on circuits of any character or deserip-
tion and that by means thercof any circuit
may be constantly broken and made and at
any desired rapidity. The cireuit will he
closed only a short interval of time, thus pre-
venting overheating of the translating device
and adapting the interrupter to various kinds
of work. The terminals cannot be detri-
mentally affected or destroyed by the ares
formed when breaking the circuit, the only
effect of such arcs being to volatilize a por-
tion of the mercury; but as the latter is con-
tained in a practically sealed chamber it will
again be condensed, and therefore not lost.

Various modifications may be made in the
detailsof construction of the interrupter with-
out departing from the spirit of my invention.

What I claim is—

1. A cirenit-interrupter comprising a rota-
table body provided with a chamber, mercury
in said chamber but only partially filling the
same, constant electrical connections to said
mercury, means for rotating said body, a cir-
cuit-terminal exposed in said chamber and ar-
ranged to come into contact with the mercury
at intervals in the rotation of the hody, and
means for rotating said body.

2. A circuit-interrupter comprising a rota-
table body provided with a closed chamber, a
body of mercury in said chamber but only
partially filling the same, a circuit-terminal
of small section in its arcuate path and ex-
posed in said chamber, and means for rotating
said body to bring said circuit-terminal into
momentary contact with the mercury.

3. A circuit-interrupter comprising a rota-
table body provided with a chamber having
the walls thereof in part of insulatineg mate-
rial, a body of mercury in said chambher but
only partially filling the same, an annular ne-
tallic face exposed in said chamber with which
the mercury is in constant coutact, clectrical
connections to said annular metallic face, an-
other metallic contact portion exposed only ab
a point or points in said chamber and arranged
in the rotation of the body to come into con-
tact with the mercury at intervals, electrical
counections to said contact portion or portions,
and means for rotating said body.

4. A cireuit-interrupter comprising a rota-
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table body provided with two chambers,a body
of mercury in each of said chambers but only
partially filling the same, means providing
electrical connections between the mercury
bodies of said chambers at intervals in the ro-
tation of the body, and circuit-terminals ex-
posed in both of said chambers.

5. A circuit-interrupter comprising a rota-
table body provided with two chambers insu-
lated from each other, a body.of mercury in
each chamber but only partially filling the
same, a metallic. connection having portions
exposed in both chambers and arranged to
contact with the mercury therein on the rota-
tion of the body, an annular metallic wall por-
tion for each chamber with which the mercury
is in constant contact, electrical connections
to-said annular wall portions, and means for

- rotating said body. :

.20

6. A circuit-interrupter comprising a rota-

table body, atransverse partition of insulating |

material dividing the same into two chambers, |
a body of mercury in each chamber but only

partially filling the same, means providing

-electrical connection between the mercury in

the two bodies at intervals in the rotation of
the body, and an annular circuit-terminal ex-
posed in each chamber with which the mer-
cury is in constant contact. ‘

7. A cireuit-interrupter comprising a rota-
table body, a partition of insulating material
dividing the same into two chambers, a body
of mercury in each chamber but only partially
filling the same, metallic cennections extend-
ing through the partition and exposed in both
chambers, an annular circuit-terminal exposed
in each chamber with which the mercury isin
constant contact, and means for rotating said
body.

In testimony whereof I, the said Aporpr F.
CrristMas, have hereunto set my hand.

- ADOLPH F. CHRISTMAS.
Witnesses: : ‘ . .

F. W. WinTeg,

Roserr C. TorTEN.
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