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No. 747,853,

UNITED STATES

Patented December 22, 1503.

PATENT OFFICE.

ALGERNON R. CHEYNEY, OF PHILADELPHIA, PENNSYLVANIA.

RETARDING DEVICE FGR ELECTRIC-CIRCUIT BREAKERS.

SPECIFICATION forming part of Letters Patent No. 747,853, dated December 22, 1908.

Application filed April 16, 1903, Serial No, 152,858.

(No model.)

To all whom 1t may concervv:

Be it known that I, ALGERNON R. CHEY-
NREY, a citizen of the United States, residing
in the city and county of Phﬂadelphm State

5 of Pennsylvania, have invented a new and
useful Improvement in Retarding Devices
for Electrie-Circuit Breakers, of which the
following is a specification.

My invention relates to a retarding device

10 for electric-circuit breakers; and i1t consists
of means for introducing a time element or
retardation of the movement of a solenoid-
core.

It further consists of novel details of con-

15 struction, all as will be hereinafter fully set
forth.

Figure 1 lepresentsa partial elevation and

a partial vertical section of a portion of a
cireuit-breaker embod}mﬂ' my retarding de-

2¢ vice. Figs. 2 and 3 represent a veltwa,l $0C-
tion of certain detached valves. FIig. 4 rep-
resents, in partial elevation and in partial
vertical section, a modified form of my de-
vice. Figs. 5 and 6 represent a vertical sec-

25 tion of a detached valve and a shutter, re-
spectively.

Similar numerals of reference indicate cor-
responding parts in the figures,
Referring to Figs. 1, 2, and 5 of the draw-

30 ings, 1 designates a bracket or back adapted
to support a case 2, in which 1s a solenoid-
coil 3, the ends of which connect with bind-
ing-posts 4 and 5. Within and insulated
from the coil 5 is a cylinder 6, making at 1ts

35 upper end a fluid-tight connection throughn
passages 7 and 8 and valve-chamber 9 with
a reservoir 10. A release or emergency valve
11 closes the upper end of theeylinder 6. 1t
is held to its seat by a spring 12, the thrust

g0 of which may be adjusted by a scerew 13. A

needle-valve 14 opens from the cylinder 6. |

As shown, it is placed in the release-valve 11.
Tightly secured below the case 2 is & cup 19,
also connected by a passage 16 with the res-
45 ervoir 10. From a hollow piston 17 1n the
¢ylinder 6 depends a hollow metal core 185,
the axial bore 19 of which is ¢losed at its up-
per end by a bail-valve 20. The lower end
of the core 16 normally rests on a disk on the
"o end of a vertically-adjustable screw 21, pass-
ing through the bottom of the cup 15. A

jam-nut may be Plﬂ:@@d on the screw 21 to

| prevent its accidental displacement.

the lower end of the core 18 is a contact-ring
22, which may be insulated from the core 13
as shown. Near the upper end of the cup
15 are pairs (one or more) of contact-springs
23, electrically connected with binding-posts
24 exterior to the cup, from whlch wires
1@&(1 to any desired form of circuilt-breaker
(not shown) by which the main circuit may
be interrupted. To cateh any possible leak-
age of oil, a cap 25 may be secured at the
bottom of the case 15. The cap also serves

to prevent meddling with the set-screw 21.

By means of the secrew 21 the air-gap at the
head of thecore 18 or,in other words,the with-
drawal of the core from the coil 3 may be
adjusted, so that the flow of normal current
thmugh the coil 3 leaves the core as shown
in Fig. 1. Itisunderstood that the chamber
9, passages 7, 8, and 16, ¢ylinder 6, bore 19,
and cap 15 are filled with oil, lycelm or
other liquid, which also rises into the reser-
voir 10, these together forming a circulating
system. 1t 1s elem that as the reservoir 10
is located at the highest point of this system

any slight loss, as by leakage, will only tend

to deplete the reserveir, 1eavinw the circulat-
ing system complete :»md the core and con-
taets alwayssubmerged. Itisalsoclear that
any increase of current, caused,e. ¢., by a
short circuitin the main 1i116., will act to draw
up into the coil the core 18. The upward
passage of the core necessarily forces before
it the oil in the eylinder 6, which must pass
through the valve- chamber 9 into the reser-
VOoir 10, whence it flows back to the cup 15.
With & moderate increase of the main-line
current the oil will flow through the needle-
valve 14, permitting the core to rise slowly,
but with a speed proportioned tc the in-
creased energy. When the core reaches its
fully-raised position, as shown in dotted
lines, Hig.
A current
then flows to the trip-coil of acircuit-breaker

| by which main-line current is interrupted.’

This ceuts off all flow through the coil 5, when
the core 13 drops back to 1its normal posi-
tion, the ball 20 rising from 1its seat to per-
mit the oil to flow up through the bore 19.

By this means normal conditions are in-

stantly restored and the devicels again ready

Near

1, the conducting-ring 22 connects
a pair of the contact-springs 2s.
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for action in case of another excess of cur- | differs functionally from the first only in sub-

rent. 1if the main-line currentis at any time
greatly increased, the core 18 will be raised
with suen force as to lift from its seat the re-
lease-valve 11, thus permitting a more rapid
circulation of the oil and a correspondingly
prompter action of the circuit-breaker. As
both the needle-valve 14 and the main valve
11 are adjustable, the time element for both
ordinary and dangerous overloads may be
acceurately adjusted.

In Kigs. 4, 5,and 6 of the drawingsisshown
a moedified form of my device adapted to act
mechanically on the trip-lever of a circuit-
breaker. (Notshown.) The bracket 1%, case
27, and solencid 3% are substantially as above
described. The eylinder 6X extends through
the bottom of the case 2™ and nearly to the
bottom of the cup 15%. Passing through an
aperiure 20 in the top of the case 2X is a
striker 27, headed at each end to prevent its
displacement. Above the striker 27 is the
end of a lever 28, connected mechanically
with the trip of the ecircuit-breaker. The
piston 17° is in this case below the core 18%
and slides smoothly in the lower part of the
cylinder 6%,

becured to the lower end of the eylinder 6%
i a foot 29, having tubular offsets 30 and 31.
In one of these is an aperture 32, adjustable
by a needle-valve 14*. In theother offset is
an aperiure 33, closed by aball-valve 20X, In
the cylinder 6%, near its lower end, are verti-
cal slots 34, Tightly fitting around the cyl-
inder is a vertically - adjustable sleeve or
shutter 35, having slots 86 corresponding in
number with the slots 34 and adapted to
move in and out of register therewith. Near
the upper end of the eup 15X may, if desired,
be cut one or more apertures 37.

The operation is asfollows: As before, the
adjustment is such that the normal current
Is insufficlent to raise the core 18%. The cup
15" being partly filled with oil or the like any
upward movement of the core is retarded by
the slow flowing of the oil through the aper-
ture o2 into the space behind the piston 17%.
As soon as the lower end of the piston reaches
the aperiures 34 in the cylinder 6% this re-
tardation ceases and the coreshoots upward,
striking sharply against the striker 27, by
which motion is communicated to the lever
Zs.  The return of the core toits normal po-
sition is facilitated by the valve 83, whieh
rises to permit outflow of oil from the eyl-
inder 6%, |

It is evident that the raising of the slide

35 (snown in Kig. 6) will inerease the time.

olement in the action of the cirenit-breaker.
If the cup 15 is tightly fitted to the bottom
of the case 2%, as shown at the right side of
#1g. 4 of the drawings, the upward move-
inent of the case will be somewhat resisted
by the partial exhaustion of air from the cup.
I may therefore provide an aperture 37 in
the wall of the cup to adwmit air thereto. It

Is ¢lear that this second form of my device |

stibuting a mechanical for an electrical con-
nection between the solenoid-core and the
operation of the circuis-breaker.

The advantage of the retardation of the
circuit breaking is that it permits momen-
tary overloads due to sudden changes of

| speed or voltage and allows time for the blow-

ing out of safety-fuses on subfeeders.

In both Figs. 1 and 4 the device is shown
in duplicate. It is evident that any number
of such current-breakers may be grouped to-
gether as desired.

It will be evident that various changes may
be made by those skilled in the art which
may come within the scope of my invention,
and Ido not, therefore, desire to be limited in
every instance to the exact construction
herein shown and described.

Having thus described my invention, what
Lclaim as new, and desire tosecure by Letters
Patent, is— |

1. In a solenoid, a coil, a core, a cylinder
In said coil adapted to contain a liquid and a
plurality of suceessively-operative means for
the emission of liquid from said eylinder dur-
ing the entrance of said core.

2. In a solenoid, a coil, a core, a cylinder
1n said coil adapted to contain a liquid, a plu-
rality of valvesforthe emission of liguid from
sald cylinderduring the entranceof said core
and means for resisting the opening of one of
sald valves whereby said valves are rendered
successively operative.

5. In a solenoid, a coil, a core, a cylinder
1n sald coil adapted to contain a liquid, a plu-
rality of valves fortheemission of liquid from
sald cylinder during the entrance of said core
and adjustable means for resisting the open-
ing of one of said valves whereby said valves
are rendered successively operative.

4. In a solenoid, a coil, a core, a cylinder
in said coll adapted to contain a liquid, a nee-
dle-valve in said eylinder for regulating the
emission of suchliquid therefrom and a larger
emergency-valve adapted to permit a more
rapid emission of liquid from said cvlinder.

5. In a solenoid, a coil, a core, a cylinder
In said coll, a reservoir and passages connect-
ing said reservoir with said ¢ylinder adjacent
both itsends, said reservoir, ¢ylinderand pas-
sages forming a circulatory system of which
sald reservoir is the highest portion.

6. In a solenoid, & coil, a core, a cylinder
in sald coil, a contracted passage above said
cylinder, a reservoir located above said eyl-
inder, a cup in which said core is normally
supported and a passage froin said reservoir
to said eup whereby the movement of said
core may be retarded by the ecirculation of a
liguid through said eylinder, reservoir and
passage to said cun.

7. In a solenoid, a coil, a tubualar core, a
cylinder in said coil, a contracted passage
above sald eylinder, & reservoir also above
sald eylinder, a ¢cup in which said core is nor-
mally supported, said core, cylinder, reser-
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voir, passage and cup forming together a con- | coil causes a circulation of the liquid in sald
nected system through which liquid may be | system while its withdrawal is eiffected with- 1o
circulated by the movement of said core. | out producing such circulation.
S. In a solenoid, & coil, a tubular core, a | .
s cylinderin said coil, a liquid-cireulating sys- ALGERNON R. CHEYNEY.
tem of which said cylinder forms a part and Witnesses: -
a check-valve carried by said core whereby JOHN A. WIEDERSHEIM,
the entering movement of said core into said | C. D. McVAvY. |




	Drawings
	Front Page
	Specification
	Claims

