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No. 792,195.

UNITED STATES

Patented June 13, 1905.

PATENT OFFICE.

ADOLPH F. CHRISTMAS, OF PITTSBURG. PENNSYLVANIA, ASSIGNOR OF
TWO-THIRDS TO FRANK R. McFEATTERS, OF WILKIN SBURG, PENN-

SYLVANIA.

ROTARY MERCURY CIRCUIT-BREAKER.

SPECIFICATION forming part of Letters Patent No. % 92,195, dated June 13, 1905.
Application filed August 15, 1904, Serial No. 220,823,

To all whom it may concern:

Beit known that I, Aporru F. CHRISTMAS, a
resident of Pittsburg, in the county of Alle-
gheny and State of Pennsylvania, have invent-
ed a new and useful Improvement in Rotary
Mercury Circuit-Breakers; and I do hereby
declare the following to be a full, clear, and
exact description thereof.

My invention relatesto circuit-interrupters,
and more especially to devices of this char-
acter whereby heavy currents can be safely
broken and made repeatedly.

The object of the invention is to construct
circuit makers and breakers of this character,
so that the evil effects which result from the
arcs which are formed when a heavy current
1s broken are largely overcome.

With many translating devices—-such, for
Instance,as reciprocating motorsand the like—
1t is either necessary or desirable to break
and malke the circuit at rapid intervals. With

~ heavy commercial currents this is difficult,
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‘because the arcs which are formed detrimen-

tally affect the terminals of the circuit-breaker
and soon destroy the same and make the in-
terrupter useless. This difficulty has prob-
ably prevented the commercial use of trans-
lating devices which depend upon rapid in-
terruptions of heavy commercial currents for
thelr operation.

The object of the present invention is to
provide a circuit-interrupter whereby the
foregoing defects are overcome. |

To these ends the invention consists, gen-
erally stated, in providing a plurality of pairs
of terminals in series with each other, to-
gether with means for separating said several
pairs of terminals substantially simultane-
ously, whereby the voltage of the current is
divided by the number of pairs of terminals
and the arcs which are formed at the separa-
tion of said terminals-are proportionately de-
creased 1n size. Preferably one of each pair
of terminals will be a body of mercury con-
tained in apractically-sealed chamber, so that
the arcs which are necessarily formedwill ex-
pend themselves in volatilizing the mercury;

but as the latter iscontained in a closed cham-
ber it will immediately condense and again
join the body of mercury.

The invention also comprises certain de-
tails of arrangement, such as providing in
connection with each body of mercury a pair
of contacts, those of the last contacts of the
series being independent and connected to d;if-
ferent translating devices or to different, wind-
ings of the same device and so arranged that
the current will be alternately sent through
the two translating devices or coils.

The invention also comprises certain de-
tails of construction, which will be hereinaf-
ter described and claimed.

In the accompanying drawings, Figure 1 is
a longitudinal section, partly in side view, of
my 1mproved circuit-interrupter, showing in
diagram the circuits to which it is connected.

Fig. 2 is a section on the line 2 2, Kig. 1; and

Kig. 3 is a section on the line 3 3, Fig. 1.
My circuit-interrupter is constructed upon
the principle that when an electric circuit is
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simultaneously broken at two or more points -

in series with each other the voltage of the

current at each break will be the voltage of

the original current divided by the number of
such breaks. Tothis end the interrupter com-
prises a plurality of pairs of terminals in se-
ries with each other, together with means for
simultaneously separating said several pairs.
as a result of which the arcs formed at the
several breaks will be very small compared to
an arc which would be formed by breaking
the same current at a single point. An inter-
rupter constructed on this principle may be
embodied in a large variety of forms. Pref-
erably I employ mercury as one terminal of
each pair and inclose the same in a chamber,
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so that the arcs which are formed will expend

themselves in volatilizing the mercury, which
will again condense. The separation of these
mercury and their coacting metallic terminals
may be brought aboutin any desired manner.
Preferably, however, the interrupter will be
of the rotary type, as thereby a more uniform

i movementcan be imparted thereto and greater
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aniformity in the succession of interruptions |

and making of the current obtained.

As shown in the drawings, the interrupter
comprises asuitablebody 1, mounted on trun-
nions 2 in bearings 3, secured to an insulat-
ing-base 4. This body can be rotated 1n any
suitable way, such as connecting to one of the
trunnions a belt - pulley 5 or other suitable
means. The body 11is provided with a series
of chambers 6, four such chambers being
shown: but the number thereof may be varied
within wide limits, two or more embodying
the principle of my invention. In each of
these chambersis contained a body of mercury
7. which,however,only partially tills the same.
Naturally in the rotation of the body the mer-
cury will always remain in the lower portions
of the several chambers.  Also projecting into
oach chamber is a terminal or terminals 8,
which in the rotation of the body come 1n con-
tact with the mercury, thus establishing the
olectrical cirenit. In order to facilitate con-
struction, each of the chambers 6 is built up
of a pair of metallic shells 10, united In any
snitable manner, such as by the flanges 11 and
serews 12.  The shells of adjacent chambers
are separated from each other by adisk of 1n-
sulation 13, whereby electrical connection
through the walls of said members 1s com-
pletely cut off.  Kach terminal 8 1s provided
with a stem 15, passing through a bushing
of insulation 16, placed in the opening In
the wall of the particular chamber in which
said terminal is located, and the end of said
stem has a metallic connection through nuts
17 with the walls of the adjacent chamber.
Bearing against the outside of the first cham-
ber 6 is a brush 18, which is connected with the
positive pole of the source of electrical en-
eray. As many terminals 8 will project into

each chamber as the number of times it 1s de-

rotation of the body.
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sired to make and break the current at each
1In the drawings said
terminals are shown double, so as to close the
cirenit twice during each rotation of the body.
Into the last chamber of the series also pro-
ject as many terminals 20 as the number of
times it is desired to make and break the cir-
cuit at each rotation of the body. Two such
terminals are shown in the drawings, said ter-
minals being independent of each other, so as
to connect to two separate translating devices
or to two coils of the same translating device.
Tn ease the translating device is only a single
coil only one of such terminals may be used,
or the two terminals would be connected to-
oether. These terminals 20 pass through bush-
ings 21, of insulating material, set into the wall
of the end chamber, and they are connected
one to a metallic ring 22 and the other to a
similar ring 23, which rings are suitably 1n-
sulated from the body-bearings and from each
other by disks of insulation 24. DBearing
against the ring 22 is a brush 25 and bearing

against the ring 23 is a similar brash 26, these .

792,195

brushes being connected to the two translat-
ing devices or to separate coils of the same
translating device.

The interrupter described may be used 1n
any electrical circuit, a suitable one being
shown in Fig. 1, in which the dynamo or other
oenerator is shown at 28, having its positive
main connected to the brush 18 and having in
its negative main two coils 29 and 30, which
may represent independent translating de-
vices or the two coils of a reciprocating mo-
tor, these coils being connected by suitable
wires to the brushes 25 and 26, respectively.

The interrupter may be rotated by any suit-
able motor, and for this purpose I have shown
a small electrical motor 31 belted to the pul-
ley 5 on the interrupter. This, however, 1s
notnecessary, as the interrupter may be driven
from any independent motor or trom a coun-
ter-shaft in the factory or other convenient
source.

In the operation of this interrupter the cur-
rent, coming from the generator will pass from
the brush 18 to the body of mercury 7 in the
first chamber. The mercury in the several
chambers is always in contact with some por-
tion of the annular metallic walls of said cham-
hers. Intheoperation of the device when the
body has been rotated so that the terminals8are
in contact with the several bodies of mercury
the current coming from the generator will
pass from the brush 18 to the mercury in the
first chamber, through the terminal 8 in that
chamber and its stem to the metallic wall of the
next chamber, thence to the body of mercury
therein, thence through the terminal 8 in that
chamber and its stem to the metallic wall of the
next adjacent chamber, and so on continuously
through theseveral chambers,and finally out of
the interrupter through whichever one of the
terminals 20 is in contact with the mercury 1n
the last chamber, and thence to the translat-
ing device. As soon as the body has rotated
sufficiently far to carry the terminals 8 out of
contact with the bodies of mercury the cur-
rent will be broken in each of the several
chambers of the interrupter. As a conse-
quence the voltage of the carrent at each break
will be only such proportion of the entire vol-
tage of the current as the number of interrup-
tions bearsto unity. Theares formed at each

break will be proportionately decreased, and

as o consequence heavy commercial currents
of high voltage can be safely broken and by
a device of minimum size. Furthermore, the
arcs will expend themselves in volatilizing the
mercury; but as the latter is contained in

“closed chambers it will condense and again

join the main body. It will be observed that
the positive terminal in each chamber is the
body of mercury, so that practically no detri-
mental effects whatsoever will be produced on
the terminals 8, but the entire energy of the
arc will be expended in volatilizing the mer-

cury. The bodies of mercury only partially
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11 the several chambers, and the terminals 8
merely sweep into contact therewith. Asa
result the circuit will be only momentarily
closed and with the full strength of the cur-
rent being interrupted during the greater por-
tion of each revolution of the body 1. As
a consequence the coil of the translating de-
vice 1s given a strong sudden energization:
but the current will then cease, thus prevent-
ing the heating of the coil, as would be the case
if the current continued to flow to the translat-
ing device for a longer period. The principle
1s analogous to that of the modern steam-en-
gine, in which the steam is admitted to the cyl-
inder for only a portion of the entire stroke of
the piston. Theterminals 8 are of small section
in their arcuate paths, as shown in Fig. 3, so
that the current will be maintained only a
short interval of time. This interval may be
1increased or decreased by varying the arcuate
width of sald terminals, and in this manner
the period of energization of the coil of the
translating device can be regulated at will.

The details of construction of the circuit-
interrupter may be varied within wide limits.
If desired, the several chambers containing
the mercury may be separated from each other
by insulated walls having openings there-
through through which the mercury may flow
and come into contact, thus forming the elec-
trical connection between the several cham-
bers ot the series, as shown in my Patent No.
773,121, October 25, 1904, and described and
claimed in my application, Serial No. 225,684,
filed September 23, 1904. |

What I claim is—

1. A circuit-interrupter comprising a phu-
rality of pairs of terminalsin series with each

other, one terminal of each pair being mer- |

cury and the other being solid metal, and said
terminals being so arranged that the current
passes from the mercury to the solid metallic
terminal of each pair, and means for separat-

ing said several pairs of terminals substan-
tlally simultaneously.

2. A circuit-interrupter comprising a plu-
rality of pairs of terminals in series with each

other, one terminal of each pair being a mo-
bile conducting medium contained in a closed
chamber, and means for separating said sev-
eral pairs of terminals simultaneously.

3. A circuit-interrupter comprising a plu-
rality of pairs of terminals in series with each
other, one terminal of each pair being mer-
cury contalned in a closed chamber, and means
for separating said several pairs substantially
simultaneously.

4. A circuit-interrupter comprising a body
having a plurality of chambers therein, a pair

ot terminals exposed in each chamber, one at

least of said terminals being mercury, and con-
stant electrical connections to the mercury in
one end chamber, said body being movable
to bring the other terminals into and out of
contact with the mercury terminals.

-5. In acircuit-interrupter, the combination

of a body having a plurality of chambers, a
body of mercury in each chamber but only
partially filling the same, electrical connec-
tions to the mercury in the first chamber, ter-
minals projecting into each chamber and hav-
ing electrical connection to the mercury of
the succeeding chamber, and electrical con-
nections to the terminal projecting into the
last chamber, said body being movable to
bring the several terminals substantially si-
multaneously into and out of contact with the
mercury bodies in said chambers.

6. A circuit-interrupter comprising a rota-
table body provided with a plurality of cham-
bers, a body of mercury in each chamber but
only partially filling the same, permanent elec-
trical connections to the mercury in the first
chamber, terminals projecting into each cham-
ber, permanent electrical connections to the
terminal of the last chamber, and the termi-
nals of each intermediate chamber being in
permanent electrical connection with the mer-
cury of the succeeding chamber.

7. A circuit-interrupter comprising a rota-
table body having a plurality of chambers, a
body of mercury in each chamber but only
partially filling the same, and a pair of me-
tallic terminals exposed in each chamber, the
metallic terminals of the last chamber being
independent and having separate electrical
connections, and the terminals in each inter-
mediate chamber beingin electrical connection

with the mercury in the succeeding chamber.

8. A circuit-interrupter comprising a rota-
table body havinga plurality of chambers with
the walls formed in part of insulating mate-
rial, a body of mercury in each chamber but
only partially filling the same, annular metal-
lic portions exposed in each chamber and with
which the mercury is in constant contact, elec-
trical connections to the annular metallic por-
tions of the first chamber, another metallic
contact portion or portions exposed in each
chatnber at a point or points entirely therein
and arranged in the rotation of the body to
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come into contact at intervals with the mer- .

cury, electrical connections to the contact por-
tion or portions of the last chamber, and elec-
trical connections from such contact portion

115

or portions of each intermediate chamber to

the annular metallic contact portion of the
suicceeding chamber.

9. A circult-interrupter comprising a rota-
table body having a plurality of chambers, a
body of mercury in each chamber but only
partially filling the same, electrical connec-
tions to the mercury of the first chamber, me-
tallic terminals of small section in their arcu-
ate paths projecting into each chamber and
having electrical connection with the mercury
in the succeeding chamber, and electrical con-
nections to the metallic contacts of the last
chamber.

10. A circuit-interrupter comprisinga body
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composed of a plurality of chambers having
metallic walls and insulated from each other,
a2 body of mercury in each chamber but only
partially filling the same, metallic contacts
projecting into each chamber but insulated
from the walls thereof and having metallic
connection with the walls of the succeeding
chamber, the metallic contact of the last cham-
ber havine an electrical connection thereto,
and a brush bearing against the metallic wall
of the first chamber. |

11. A circuit-interrupter comprising a body
composed of a plurality of chambers having
metallic walls and insulated from each other,
hearings 1n which said body 1s rotatably
mounted, a body of mercury in each chamber

792,195

but only partially filling the same, a brush
bearing against the wall of the first chamber,
a pair of independent terminals projecting
into the last chamber and insulated theretfrom,
a pair of contact-rings to which said terminals
are independently connected, and a pair of
terminals projecting into each chamber but
insulated from the walls thereof and having
a metallic connection with the walls of the
succeeding chamber. |
In testimony whereof I, the said ApoLrH
. Cuarrstvas, have hereunto set my hand.
ADOLPH F. CHRISTMAS.
Witnesses:
Roserr C. TorreEN,
(7. KREMER.
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