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ROTARY MERCURY CIRCUIT-BREAKER.

SPECIFICATION torming part of Letters Patent No. 792,196, dated June 18, 1905.

Application filed September 23, 1904 Serial No, 225,684,

To all whom tt may concer:

Be it known that 1, AporLru K. Ciristuas, a
resident of Plttsburg, 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, ele‘u and
exact description thel eof.

My invention relates to circuit-interrupters
whereby commercial currents can be continu-
ously broken and again made.

The object of my invention is to so construct
the circuit-breaker that the evil effects which
result from the arcs which are formed when
the eircuit is broken are overcome.

Specifically my invention relates to devices
of this character whereby the current is con-
tinuously broken and again made and alter-
nately connected to two chﬁ"erent translating
devices or two different-windings of the same
translating device.

A huthel object of the invention is to pPro-
vide a circuit-interrupter of the character

specified whereby the moment of energization
of the coils of the translating device 1e1‘1,t1ve
to the moment of deénergization thereof can
be regulated so as to vary the duration of the
energlzation ot said coils and, if deswed Se-
cure a longer and stronger pull in one coil
than in the other and also to vary the time
of energization of the two coils, so as to get
the same into exact svnchromsm with a re-

ciprocating core or plunger codperating with

sald coils.

With many translating devices-—such, for
Instance, as reciprocating motors and the like
provided with a plurality of coils-—it is either
necessary or desirable to break and malke the
circult at rapid intervals and to direct the cur-
rent.alternately through two coils of the motor
or to two mdependent translating devices.
One difficulty in doing this is that the arcs
which are formed when an ordinary commer-
clal current is interrupted detrimentally affect
the terminals of the circuit-interrupter, thus
soon destroying the same and making the in-
terrupter useless. This difficulty has pre-

vices which depend upon rapid interruptions
ot the current for their operation.

One object of my invention is to provide a
circult-interrupter for these purposes wherein

the above defect 1s overcomae.

To this end the invention consists, generally
stated, in breaking the circuit between mer-
cury termmale melosed in practically-sealed
chambers, so that the arcs which are formed
will expend themselves in volatilizing the mer-
cury; but asthe latter is contained in a closed
chamber it will immediately condense and
again join the main body of mercury.

- With reciprocating motors having two coils
for operating the core or plunger it is desir-
able that the coil for giving the forward or
working stroke to the core be energized more
strongly than the coil giving the return stroke
thereto. It is also desirable that the coil for
o1ving the working stroke be energized at the
exact moment that the plunger or core has
completed itsreturn stroke, so as to be in exact
synchronism with the vibration of said core.

Another object of my invention is to pro-

- vide a circuit -interrupter having adjusting

means for regulating the time when the cir-
cuit through the coil giving the working
stroke 18 made, so that this time can be varied
in order that the coil may be energized at the
exact moment when the core has reached the

Jimit of its return stroke; also, in providing

acdjustable means for rewuhtmﬂ' the duration

of the energization of the two eoﬂs so that,
if desired, the coil giving the worhmw stroke

may be given a stronger energization than the

coll giving the return stroke.

The invention also comprises certain details
of construction hereinatter described and
claimed.

In the accompanying drawings, Figure 1 is
a longitudinal section through one formof my
circuit-interrupter, showing in diagram the
circuits to which the same 1s connected. Fig.

2 1s in part a transverse section through the
same and In part an end view of the same,

and Fig. 3 1s a longitudinal section showing
the same modified so as to brealk the circuit

vented the commercial use of translating de- | at several points in series Wlth each other.
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Preferably my circuit-interrupter will be
of the rotary type and has been soshown. 1t
comprises a suitable movable body 1, which
may be oscillated or rocked, and 1s 5hown as
rotatably mounted in bearings or standards 2,
secured to aninsulating-base 3. The body 1s
provided with two or more chambers insulated
tfrom each other.

The interrupter shown in Figs. 1 and 2 1s
designed to dircet the current alternately
through two translating devices or two coils
of the same translating device. Inthis inter-
rupter the body is provided with three cham-
bers 4, 5, and 6, which are insulated one from
the other. as may bedone by forming the walls
or partitions of some insulating substance,
such as porcelain, glass, fiber, or the like.
In each of these chambers is a hody of mer-
cury 7, which bodies, however, only partially
fill the said chambers. The partition 8 be-
tween the chambers 4 and 5 1s provided with
an opening 9 therethrough, and the partition
10 between the chambers 4 and 6 1s likewise
provided with an opening 11 therethrough.
When the body has been moved or rotated so
that either of the openings comes bhelow the
surface of the mercury, the mercury in the
two chambers will flow into contact through
sald opening, thus establishing the electric
circuit. The two openings 9 and 11 are ar-
ranged preferably oppositely, or substan-
tially so, so that the circuit from the chamber
4 will be madealternately to the chambers 5 and
6. Inthe chamber 4 thereisexposed an annu-
lar metallic terminal 12. which is formed as a
metallic ring interposed between the two sec-
tions in whmh the body is formed. This ring
1a8 an exterior circular surface, against which
bhears a brush 14, connected to one terminal of
the circuit.  As a consequence there 1s a con-
stant electrical connection to the mercury 6
in the.chamber 4. In the chambers 5 and 6
likewise will be exposed metallic terminals,
with which the mercury will be in contact,
these terminals preferably being circular or
annular, so that the mercury in said chambers
will be in constant contact with said terminals.
As shown in the drawings, these terminals are
formed by metallic heads 15 and 16, respec-
tively, forming the ends of the chambers and
provided with the trunnions whereon the body
isrotatably mounted in the bearings2. Onthe
ends of these trunnions are current-collecting
rings 17 and 18, respectively, against which
bear brushes 19 and 20, which are connected to
the separate tr: ,;111%1.;11)11'10 devices or to different
colls of the same tr .-.mslatmg device and which
in turn are connected to the other pole of the
circuit. Thetranslating device or devicesare

shown in the diagram as comprising two coils

91 and 292, the former of which 1s connected
by a conductor 23 to the brush 19 of the cir-
cult-interrupter and the latter of which 1s
connected by a conductor 24 to the brush 20
of the circuit-interrupter.

The generator is |
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shown at 25, and one main 26 leads from the
same to the brush 14, which 1s in permanent
electrical connection with the mercury in the
chamber 4, while the return-main 27 from
the coils 21 and 22 1s connected centrally
thereto and to the other brush of the gener-
ator. This circuit-interrupter may be ro-
tated in any desirable way—such, for instance,
as by means of a crank connected to one of
the trunnions of the body—but preferably by
means of a belt 28 passing around the body
thereof and coming from any suitable source
of power, such as the counter-shatt in a fac-
tory or other suitable source. When used in
an electrical system, however, it 18 conven-
ient to rotate the interrupter from a motor
bridged across the circuit, and in Fig. 1 1s
shown a diagram 1illustrating a motor 29 as
bridged across the mains and having its ar-
mature-shaft connected by means of the belt
28 with the body of the interrupter. In the
rotation of the body the mercury remains in
the bottoms of the several chambers, and 1t
will flow into contact through the openings 9
and 11, respectively, when said openings are
moved to the lower side of the body. It will
be obvious that when one of these openings
dips below the surface of the mercury the
circuit will be established through the same,
said circuilt coming from the brush 14, me-
tallic ring 12, thence through the mercury 1n
the chamber 4, and through the opening in
the partition to the mercury of one of the
end chambers, and out through the metallic
end wall of sald chamber to the outgoing
brush 19 or 20, as the case may be. Inas-
much as the openings 9 and 11 are oppositely
arranged the current will be made alternately
through the coils 21 and 22 of the translating
device. As soon as the body has been ro-
tated sufficiently far to bring the opening
above the surface of the mercury the latter
will flow out of the same, thus breaking the
circuit. An arc will necessarily be formed:
but this will merely expend itself 1in vapo-
rizing 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 the mercury. It will be obvi-
ous that the rapidity of making and break-
ing the circuit will depend upon the rapidity
of rotating the body. If desired, more than
a single opening may be made through each
of the partitions 8 and 10, thus getting a
more rapid interruption of the current or per-
mitting a slower rotation of

In Fig. 3 is shown a modified form of 1n-
terrupteradapted for use with heavy currents,
which when broken will form a long arc. In
this case I provide for the breaking of the
current at several points in series with each
other, as described and claimed in my applica-
tion filed Augoust 15, 1904, Serial No. 220,823.
In this modification on each side of the cham-
ber 4 are provided two or more chambers,

|||||||||||||||||||||||||||||||||||||||||||
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two being shown, 5 and 5" and 6 and 6%, re- |

spectively. The partition 8* between the
chambers 5 and 5* is provided with an open-
ing 9" in line with the opening 9 in the parti-
tion 8, and the partition 10® between cham-
bers 6 and 6" 1s likewise provided with an open-
ing 11%, which is in line with the opening 11
in the partition 10. Each of the five cham-
bers contains mercury, and it will be obvious
that when the circuit is broken with this modi-
fication 1t will be interrupted at two points in
series with each other—for instance, at the
points 9 and 9" or 11 and 11* This, as is well
known, will divide the voltage by the number
of interruptions in series, and the length of
thearc will be correspondinely reduced. This
principle may be extended so as to provide on
cach side of the central chamber any number
of chambers greater than shown, so as to re-
duce the voltage at each break to such a de-
erce that even very heavy commercial cur-
rents can be safely broken. |

If 1t 18 desired not to direct the current al- |

ternately through two different translating
devices, but merely to make and break the
same, the interrupter will comprise only two
chambers, one connected to one terminal of
the circuitand the other connected to the other
terminal of the circuit, and the partition be-
tween the said chambers will be provided with
an opening or openings through which the
mercury will flow into contact to establish the
circuit. Such modification is intended to be
included inthe terms of the claims herein-
after made.

When the coils 21 and 22 are parts of a mo-
tor which has a reciprocating core or plun-
ger, 1t 1s deslirable that the coil giving the for-
ward or working stroke should be energized
the moment that the core has reached the limit
of its return stroke. If the holes 9 and 11
through the partitions 8 and 10, respectively,
of Kig. 1 are arranged exactly diametrically
opposite each other, it may happen that the
energization ot the coil will not take place un-
til amoment after the plunger has made its full
stroke. I provide means for adjusting these
holes relatively to each other, so as to insure
the energization of the coil giving the working
stroke at the exact moment that the plunger
reaches the limit of its return stroke. The two
sections of the body are shown as provided
with a series of holes 30, through which pass
securing - bolts 31. In Fig. 2 twelve such
openings and bolts are shown. It is obvious
that if the bolts 31 be removed the two body-
sections can be rotated relatively to each other
through one-twelfth of their circumference
and the bolts can again be passed through the
holes to hold the body-sections together. In
this manner the holes 9 and 11 may be adjusted
relatively in steps of thirty degrees. By in-
creasing the number of holes 30 an angular
adjustment of less than thirty degrees may be
secured. This adjustment can be so arranged

as to msure the making of the circuit throuch
the coil giving the working stroke at the ex-
act moment that the plunger reaches the limit
ot its return stroke, so as to have the energi-
zation in exact synchronism with the oscilla-
tion of the core. It may also be desirable that
the coil giving the working stroke should be
more strongly energized than the coil giving
the returnstroke. ThisIaccomplish by mak-
ing the collector-rings 17 and 18 so that they
will also act as circuit-makers. To this end
said collector-rings have set into their surfaces
segmental portions of insulating material 33,
against which the brushes 19 and 20 bear.
These segmental portions 33 are shown as ex-
sending half-way around the collector-rings:
but this may of course be varied. The col-
lector-rings are secured to their respective ar-
bors, so that they can be angularly adjusted
thereon, a suitable means for this purpose be-
ing set-serews 34, adapted to be screwed down

tightly against the arbors. In this manner

the angular position of the collector-rings can
be changed at will. The length of time that
the circuit remains closed at the mercury con-
tacts depends upon the height of the mercury

‘1n the chambers and the speed of rotation.

Should it be desired to shorten the duration
of energization of either of the coils, the proper
collector-ring will be angularly adjusted on its
arbor, so that the metallic portion thereof will
not come underneath the brush until, say, by

way of illustration, the opening 9 or 11, as

‘the case may be, has passed practically half-

way through the mercury body. The circuit

will be broken at the mercury as soon as the
opening passes above the surface of the mer-

cury, so that by this arrangement the coil will
have been energized for only half of the time

that the mercury was in contact through the

opening 9 or 11. By adjusting the collector-

rings to the desired angular position any de-

sired duration of energization of the coils can
be secured, and the coil giving the working
stroke can be given a longer energization, and
therefore a stronger and more powerful pull,

whereas the coil giving the return stroke need

have ortly a short and weak energization. The
metallic portions of the collector-rings will be
sufficiently long so that the circuit will never
be broken at said collector-rings, but will al-

ways be broken between the mercury in the:

chambers of the interrupter, so as to neutral-
1ze the evil effects of the arcs.

With all forms of my interrupter the holes
or openings through the partitions between
the several chambers are of only small section
in the arcuate path of said holes, and they can
be located so as to dip only slightly below the
surface of the mercury. In thisway the cur-
rent will be maintained but a short time
through each of the coils and the evil result-

‘Ing from the heating of the coils due to main-
taining the current for a longer period than
necessary will be entirely overcome.
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Many chanees may be made in the details
of construction and arrangement of the parts
described without departine from the spirvit
of my invention.

What I claim is—

1. A clrcuit-interrupter comprising a mov-
able body provided with two or more cham-
bers insulated from each other, a body of mer-
cury 1n each of said chambers. but only par-
tially filling the same, and circuit-terminals
exposed in at least two of said chambers, the
wall or partition between said chambers being
provided with an opening or openings through
which the mercury in the two chambers will
come into contact and establish the circuit
when the body is moved.

9. A circult-interrupter comprising a mov-
able body provided with two or more cham-
bers insulated from each other, a mobile con-
ducting medium in each of said chambers but
only partially filling the same, and circuit-ter-
minals exposed in at least two of sald cham-
bers, the wall or partition between said cham-
bers being provided with an opening or open-
INgs thwugh which the conducting medium
in the chambers will come into contact and
establish the circuit when the body is moved.

A circuit-interrupter comprising a rota-
table body provided with two or more cham-
bers insulated from each other, a mobile con-
dacting medium in each ot said chambers but
only partially filling the same, and circuit-ter-
minals exposed In at least two of said cham-
bers, the wall or partition between said cham-
bers being provided with an opening or open-
ines through which the conducting medium
1in the chambers will come into contact at 1n-
tervals in the rotation of the body.

A circult-interrupter comprising a rota-
table body provided with two or more cham-
bers insulated from each other, a body of mer-
cury in each of said chambers but only par-
tially filling the SaC, and annular conduct-
ing-faces U{pOSOd in at least two of said cham-
bers, the wall or partition between said cham-
".)OIS])GIHQ provided with an opening or open-
1ngs throueh which the mercury in the two
chambers wiil come 1nto contact at mtervals
in the rotation ot the body.

5. A circuit-interrupter comprising a rota-
table body provided with two or more cham-

bers, a body of mercury in each of said cham-

bers but only pmtiallg filling the same, ter-
minals exposed in at least two of said cham-
bers, and a wall or partition of 1nsulating ma-
terial between said chambers and pr ovlded
with an opening or openings through which
the mercury in the chambers will come into
contact at intervals in the rotation of the body.

6. A circuit-interrupter comprising a mov-
able body provided with two or more closed
chambers insulated from each other, a body
of mercury in each of saicl chambers but only
partially illing the same, and circuit-ternunals

exposed In at least two of said chambers, the .

792,196

wall or partition between said chambers being
provided withan opening or openings throug h
which the mercury in the two chambers will
come into contact and establish the circuit
when the bhody is moved.

A circuit-interrupter comprising a rota-

“table body provided with two or more cham-

hers insulated from each other, a mobile con-
ductmﬂ medium in cach of said dmmbm s, and
cireult- tmmmalg exposed 1n at least two of
said chambers, the wall or partition between
said chambers being provided with an open-
ing or openings of small section in the are in
whlch the same travels, and through which
the conducting medium in the two chambers
will come into contact for a short period of
time at intervals in the rotation of the body.

S, A circult-interrupter comprising a mov-

“able body having three or more chambers in-

sulated from efwh other, a mobile conducting
medium in each of said chambers but only par-

tially filling the same, constant electrical con-
‘nections to the conducting medium in the mid-

dle chamber, and electrical connections to the
conducting media in the two end chambers,
the walls or partitions between the middie and
end chambers being provided with openings
arranged out of line, whereby when the body
is moved the conducting media in the two end
chambers will come ‘thun.:L ely 1nto contact
through said openings with the conducting
medium in the central chamber and thereby
establish the circuit.

9. A circuit-interrupter comprising & mov-
able body having three or more chambers in-
sulated from cach other, a body of mercury
in each chamber but only partially filling the
same, constant electrical connections to the
mercury in the middle chamber, and electrical
connections to the mercury in the two end
chambers, the walls or partitions between the
centr: al clnmbel and the two side chambers
being provided with opemnus arranged out of
line with each other, whereby w Len the body
1s moved the mercury in the two end cham-
bers will come alternately into contact through
sald openings with the mercury in the cuﬁ;ml
chamber and thereby establish the circuit.

10. A circuit-interrupter comprising amov-
able body having three or more chambers in-
sulated from each other, a mobile conducting
medium in each chamber but only partially
filling the same,constant electrical connections
to the conducting medium in the middle cham-
ber, and electrical connections to the conduet-
ine media in the two end chambers, the walls
or partitions between the middle and end cham-
bers being provided with openings arranged
out of 'Jine with cach other, whereby when the
body 1s moved the wnductmn media 1n the
two end chambers will come alturmtelv into
contact through said openings with the con-
ducting medium in the central chamber and
ther eb,y establish the circuit.

11. Acircuit-interrupter comprising arota-
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table body having three or more chambers
insulated from each other, a mobile conduct-
1ng medium in each chamber but only par-
tml]y filling the same, an annular conducting-

surtface exposed in the central and the two

end chambers, and electrical connections to
sald conducting-faces, the walls or partitions
between the central and two side chambers
being provided with openings almnoed out,
of line with each other, whereby when the
body is rotated the conductmg media 1n the
two end chambers will come alternately into

contact through said openings with the con-

ducting medium in the central chamber and
thereby establish the circuit.

192. A circult-interrupter comprising a rota-

table body having three or more chambers,
a body of mercury in each chamber but only
partially filling the same, constant electrical
connections to the mercury in the central and
end chambers,; and walls or partitions of in-
sulating material between the central and two
end chambers, said walls or partitions being
provided with openings arranged substan-
tially opposite to each other, whereb} when
the body i1s rotated the mercury in the two
end chambers will come alternately into con-
tact through said openings with the mercury
in the central chamber.

13. A circuit-interrupter comprising a mov-
able body having a plurality of chambers in-
sulated from each other, a body of mercury
in each of said chambers but only partially
filling the same, electrical connections to the
bodies of mercury in the two end chambers,
the partitions between the several chambers
being provided with openings in line with
each other, whereby when the body is moved
the mercury in the several chambers will come
into contact through said openings and estab-
lish the circuit at two or more points in series
with each other.

14. A circult-interrupter comprising a rota-
table body provided with two end chambers,
electrical connections to both of said end
chambers, a number of chambers intermedi-
ate sald end chambers and insulated there-
from, a body of mercury in each of the sev-
eral chambers, insulating-walls separating the
satd chambers and provided with openings or
holes 1n line with each other, whereby in the
rotation of the body the mercury will come
1n contact through said openings to make and
break the circuit at said several points in se-
ries with each other.

15. A circuit-interrupter comprising a rota-
table body provided with a chamber, a body
of mercury 1h said chamber but only par-
tially filling the same, constant electrical con-
nections to sald mervcury, and two terminals
arranged to be alternately electrically con-
nected to the mercury at intervals in the rota-
tion of the body and being angularly adjust-
able relatively to one another.

"

|

5

16. A circuit-infterrupter comprising arota-
table body having three ormore chambers in-
sulated from each other, a body of mobile
conducting medium in each chamber but only
partially filling the same, electrical connec-
tions to the conducting media in the said sev-
eral chambers, insulating walls or partitions
separating said bodies and provided with an
opening or openings, whereby when the body
1s rotated the conducting medium in the two
end chambers will come alternately into con-
tact through said openings with the conduct-
Ing medium in thecentral chamber, and means
for adjusting said partitions angularly with
reference to each other to vary the relative
positions of the holes therethrough.

17. Acircuit-interrupter comprising arota-

table body, partitions therein dividing the
same into three or more chambers., a bodV of
mobile conducting medium in each chamber
but only p‘lI‘tl&Hy filling the same, electrical
connections to the conducting medium ineach
chamber, the partitions between said cham-
bers being provided with an opening or open-
ings through which the conducting medium
will flow 1nto contact, said body and parti-
tlons being provided with a series of holes,
anc securing-bolts passing therethrough and
being removable, whereby the angular rela-
tions of the holesin the partitions may be va-
ried.
- 18. ACII‘CUIt interrupter comprising a rota-
table body provided with a chamber, a pair of
circuit-terminals exposed in said chamber one
at least of which is of mercury, constant elec-
trical connections to one of said terminals, a
collector-ring rotatable with the body and
connected to the other terminal, said collec-
tor-ring having a conducting-surface extend-
ing only partially around the same, means for
adjusting sald collector-ring angularly with
reference to the bodv, and a brush bearing
against said collector-ring. _

19. Aclrcmt—mterrupter comprising a rota-
table body provided with a chamber, a body
of mercury in said chamber but only partially
filling the same, a circuit-terminal connected
tosald mercury, a pair of oppositely-arranged
terminals arranged to come alternately into
contact with said mercury, collector-rings se-
cured to rotate with the body and connected
to said two oppositely-arranged terminals,
sald collector-rings being provided with con-
ducting - surfaces extending only partially
around the same, means for adjusting said col-
lector-rings angularly with reference to the
body, ELI]d brushes bearing against S‘le collec-
tor-rings.

90. A circuit-in terrupter comprising a rota-
table body having a plurality of chambers in-
sulated from each other, a body of mercury
in each chamber but only partially filling the
same, the wall or partition between the said
chambers belng provided with an opening or
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openings to permit the mercury to come into
contact to establish the circuit, a circuit-ter-
minal In permanent counnection with one of
sald bodies of mercury, a terminal exposed to
the other body of mercury, a collector-ring
connected to said last-named terminal and
mounted to rotate with the body, said collector-
ring bemg provided with a conducting-surface
extending only partially around the same,
means for adjusting said collector-ring angu-
larly with reference to the body, and a brush
bearing against said collector-ring.

21. Acircult-interrupter comprising a rota-
table body having three or more chambers in-
sulated from each other, a body of mercury
in each chamber but only partially filling the
same, the walls or partitions between said
chambers being provided with oppositely-ar-
ranged openings to permit the mercury to

come 1nto contact and establish the circuit, a

circuit-terminal in permanent clectrical con-
nection with the mercury of the middle cham-
ber, terminals in contact with the mercury in
the two side chambers, collector-rings con-
nected to each of said terminals and mounted
to rotate with the body, sald collector-rings
being provided with conducting-surfaces ex-
tending only partially around the same, means
for adjusting said collector-rings angularly

792,196

with relation to the body, and brushes bear-
1ng against said collector-rings.

22. A circult-interrupter comprising a rota-
table body having three or more chambers in-
sulated from each other, a body of mercury
in each of said chambers but only partially

Hilling the same, the walls or partitions be-
tweensaid bodies being provided with an open-
~1ng or openings to permit the mercury to come

chambers, a collector-ring connected to each
- of said terminals and mounted to rotate with

into contact and being angularly adjustable
with relation to each other, a circuit-terminal
1n permanent electrical connection with the
mercury 1n the middle chamber, terminals in
contact with the mercury in each of the side

- the body, said collector-rings being provided

with conducting-surfaces extending only par-

tially around the same, means for adjusting

|

sald collector-rings angularly with reference
to the hody, and a brush bearing against each
of said collector-rings.

In testimony whereof I, the said Aporrn
. Curistaas, have hereunto set my hand.

ADOLPH F. CHRISTMAS.

Witnhesses:
Roperr €. Torrex,
(+. C. Rayymoxno.
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