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To all whomy it ay concerty. :

Be it known that I, GrorgEe H. HiLL, a cit1-
zen of the United States, residing at Schenec-
tady, in the county of Schenectady and State ot

5 New York, have invented certain new and use-
ful Improvements in Mag netically-Oper ‘Lted
Switches, of which the follawmcr 1S & Speciii-
cation.

My invention relates to magnetically-oper-

10 ated switches. for electric circuits, and has
particular reference to mag netlcallv-opel ated
circuit-closers of the type known as ~ con-
tactors.” In my patent, Serial No. 762,409,
oranted June 14, 1904, T have described a con-

15 trol system for electric motors employing a
plurality of such contactors. In this system
each contactor comprises a sin ole magnet-coil
and two SW1tches in separate motor-circuits
arranged to be controlled by the single coil.

20 This coil also controls contacts whlch in the
fivst place establish proper connections for
energizing the coil and when the coil 1s ener-
oized establish a maintdining-circuit tor the
coil and also close the circuit for the operat-

25. ing-coil of asecond contactor. Insuch asys-
tem certain characteristics are particularly
desirable in the construction of the contactor.
In the first place the contactor should form a
compact unit, simple in operation and cco-

30 nomical in construction. All live parts of
the contactor, and particularly the moving
parts, should be carefully insulated and in-
closed. On the other hand, all parts should
be readily accessible for inspection and re-

35 pair. Contacts in the motor-circuits should
be sufficiently heavy to carry the load and in
closed position should make contact under
strong pressure. Since the current in the
motor - circuit is large, suitable provision

120 should be made for extinguishing the arc
when the contactor opens.

The object of my present invention is to

provide a suitable form of construction for

suich contactors which shall meet the require-

45 ments above set forth, and to accomplish this
end my invention comprises a number of
novel features which will appear in the fol-
lowing specification and which are pointed
out specifically 1n the appended claims.

50 My invention will :best be understood by
reference to the accompanying drawlngs, 1n
which—

Figure 1 shows a side elevation, partly in

cross-section, of a contactor constructed and

| arranged in accordance with my invention. 55

Fios. 2 and 3 show perspective views of the

same. JHie. 4 shows a cross-section of the

arc-chute employed in my contactor, and I1g.

5 shows a detail of the contacts of the motor-

clrcuits. 60
In the drawings, 1 represents the actuating-

coil of a contactor provided with a movable

core 2. The core 2 carries a spindle 3, which

supports two sets of bridging members 4 and

5. When the coil 1 is deunewued and 1ts 65
core 2 is in its lowest position, as shown, the
brideing member 5 1s 1n engagement mtl the
spring-contacts 6 6 and forms therewith the
proper circuit connections for energizing coil

1. When coil 1is energized and core 2 1s 70

‘raised, bridging members 4 are brought 1nto
engagement “with the two sets of stationary

spring-contacts 77 and 8 8. It will be seen
that bridging member 4 will engage the con- |
tact 7 7 before bridging member 5 leaves the 75
contacts 6 6. Brideing member 4, together
with the contacts 7 7, form the maintaining-
circuit for the magnet-coil, and consequently
this circuit is closed before the circuit of the
magnet-coil is broken. The contacts 88 close o
the circuit for the operating-coil of the suc-
ceeding contactor. The specific connections
which have been here briefly outlined form
no part of the present invention and are fully
described in my former patent referred to 35
above. The walls 33, which support the sta-
tionary contacts, serve to inclose and protect
this position of the switech mechanism. When
coil 1 is deénergized, core 2 18 supported at
its lower end by the support 9. Core 2 car- 9o
ries at its lower end the pin 10, upon which is
supported the shaft 11. The shaft 11 1s pro-
vided at each end with the insulating-bush-
ings 12, (shown in cross-section in Fig. 1,) and
surrounding the bushings12 are memlhc bush- 95
mnes 13. Loose]\,f ]ourl:nled on the bushings

18 at opposite ends of the shaft 11 are the
links 14, which are pivoted at 15, as shown in
Fig. 2. Theselinks 14 act to guide the shaflt

11 when core 2 is raised and lowered. Also too
loosely journaled on the bushings 13 at each
end of shaft 11 are the members 16, which
carry themovablecontacts 17.  Thisisclearly
shown in Fig. 2. The contact 17, which may
he formed of a single piece of rolled copper,
is beveled, as shown, and is clamped to the
member 16 by the clamp 22, member 16 being
recessed to receive the beveled edge of con-

IOS




1O

L5

20

30

35

40

45

50

6o

2.

tact 17. This is shown in detail in Fig. 5.
KEngaging member 16 and holding it in the
position shown 1S a spring 19, the “other end
of which carries the membel which 18
pressed by spring 19 against the ﬁxed abut-
ment formed by the contact 21 and rubs there-
on when the shaft 11 is raised and lowered.

18 represents the stationary contacts ar-
ranged to be engaged by the movable contacts
17 when the operating-coil is energized. The
distance between contacts 17 and 18 is pro-
portioned with reference to the travel of the
core 2 of the operating-coil, so that the two
contacts are brought into engagement with
each other before the core 2 reaches the upper
limit of its travel. 'This has two results. In
the first place the buckling of spring 19, pro-
duced by the continued upward movement of
the core, results in a stronger pressure of the
member 20 on the contact 21 and of contact
I7T on contact 18 and at the same time pro-
duces a rubbing of contact 17 on contact 18.
Thus good contact 1s assured, not only by
pressure, but by friction between the engae-
ing surfaces of the contacts at which the cir-
cult 18 made and broken.

28 represents insulating-covers which are
hinged at 25 and are held in closed position
by the spring-clips 24. Thisis shown cleariy
in cross-section in Fig. 1. These insulating-
covers serve to inclose the live parts of the
contactor which are included in the motor-
circult and at the same time may readily
swing away, as shown in Figs. 2 and 3, to
permit inspection and repair.

26 represents a blow-out coil which is pro-
vided with parallel pole-pieces 27, extending
on opposite sides of both sets of contacts in
the motor-circuit.

The contacts 17 and 18 are curved away
from each other at their tips, as shown, so
that the arc in traveling outward along the
contacts under the mﬂuence of the magnetic
leld produced by the pole-pieces 27 will be
lengthened, and consequently more easily
ruptured. To inclose the arc produced be-
tween the contacts and to insulate the pole-
pieces 27 therefrom, 1 provide the arc-chute
28, formed of 1nsu1at1n0' non-combustible ma-
terial. One ot the arc-chutes 28 1s shown in
cross-section in Fig. 4. It will be seen from
this figure that the central portion of the are-

chute 1s hollowed out to admit the tips of the
contacts 17 and 18, as shown in dotted lines
in Kig. 1, and to provide both a vertical and
a horizontal chute for the arc. The sides ot
the arc-chute are extended by the wings 29,
(shown in Fig. 4,) which extend inside of the
pole-pieces 97 and serve to insulate them ef-
fectively from the arc and also to act as
guides for moving the chute into and out of
position. The arc-chute 28 is provided with
supporting-bars 30, which loosely engage the
pole-pieces 27. The upper supporting-bars
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ends of which are formed with an L-shiaped
slot which engages a pin 382 on the pole 27.
This construction holds the arc-chutes firmly
in place and yet permits ready removal for
inspection and repair and supports the chutes
in the removed position. Thus from an in-
spection of Kig. 1 1t will be seen that the
welght of the chute, which is supported from
the pin 32, tends to hold the chute in posi-
tion and that it is impossible to slide the
chute outward without raising the link 31

By raising the link 31, however, soas to bring

the other leg of the L-shaped slot into en-
gagement with pin 32, the arc-chute may be
readily withdrawn into the position shown in
Fig. 3, affording access to the contacts. In
this position the pin 32 still acts as a support
for the arc-chute and prevents it from com-
pletely falling off. To further protect the
pole-pieces from arcs, the ends may be coated
with any suitable insulating material, such as
porcelain enamel.

Although I have showna contactor designed
particularly for use in the system of control
described mmy former application mentioned
above, my Invention is not limited in all its
features to use in this particular system.
The arrangement of contacts may be varied,
as desired, to meet the different requirements
of a different system of control employing
different circuit connections. Such modifica-
tions will be obvious to those skilled in the
art, and I aim in the appended claims to cover
all such modifications.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. Incombination, a magnet-coil, a movable
core theretfor, a shaft supported by said core,
pivoted links engaging opposite ends of said
shatt, and switch-contacts supported on oppo-
site ends of sald shaft.

2. Incombination, a magnet-coil, a movable
core therefor, a shaft supported by said core,
and spring-pressed switch-contacts loosely
journaled on opposite ends of said shaft and
insulated therefrom.

3. Incombination. amagnet-coil, a movable
core theretor, a shaft supported by said core,
insulated bushings on said shaft, and spring-
pressed contacts loosely journaled on said
bushings.

4. Incombination, a magnet-coil, a movable
core therefor, a shaft supported by said core,
a contact member loosely journaled on said
shaft, a spring, one end of which engages said
contact member and the other end of which
bears against a fixed abutment, and a station-
ary contact adapted to be engaged by said
contact member and so positioned that said
spring 18 placed under tension when said
member 1s moved to closed position by said
core.

5. Incombination, a magnet-coil, a movable
core therefor, a shaft supported by said core,

65 30 are provided with the pivoted links 31, the i a contact member loosely journaled on said
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shaft, a flat spring, one end of which engages
said contact member and the other end of
which presses against a fixed abutment, and
a stationary contact adapted to be engaged by
said contact member and so positioned that it
is engaged by said member when .said coil 1s
energized before said core reaches 1its closed
position, whereby said spring is buckled and
produces a wiping movement of said contacts.

6. Incombination, amagnet-coil, a movable
core therefor, a shaft supported by said core,
switch members supported at opposite ends
of said core, and hinged insulating-covers in-
closing said members.

7. In combination, switch-contacts, a blow-
out coil therefor having pole-pieces extending
on opposite sides of said contacts, and an 1n-
sulating arc-chute removably supported be-
tween said pole-pieces and inclosing said con-

20 tacts.

25

8. In combination, switch-contacts, a blow-
out coil therefor having pole-pieces extending
on opposite sides of said contacts, an arc-
chute inclosing said contacts, pivoted links
carried by said chute, and pin-and-slot con-
nections between sald links and said pole-
pieces, whereby said chute is removably sup-
ported between sald pole-pieces.

a

9. Tn combination, switch-contacts, a blow-
out coil therefor having pole-pieces extending
on opposite sides of said contacts, an arc-
chute inclosing said contacts, pivoted links
carried by said chute and having L-shaped
slots at their ends, and pins on the pole-pieces
adapted to engage sald slots.

10. In combination, a magnet-coil, a mov-
able core therefor, a member supported by
said core, switch-contacts supported at oppo-
site ends of said member, and a blow-out
magnet located between said switch-contacts
and having pole-pieces extending on opposite
sides of both switch-contaéts.

11. In combination, a magnet-coil, a mov-
able core therefor, a member supported by
said core, switch-contacts supported at oppo-
site ends of said core, a blow-out magnet lo-
cated between said switch-contacts, and par-
allel pole-pieces at opposite ends of said blow-
out magnet extending on opposite sides ot
both switch-contacts.

In witness whereof I have hereunto set my
hand this 17th day of June, 1904.

GEORGE H. HILL.

Witnesses:

Bexsamixn B. HuorLr,
HerLex ORFORD.
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