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No. 780,164.

UNITED STATES

Patented January 17, 1905,

PATENT OFFICE.

J OH\T W. ESKHOLME, OF WESTFIELD, NEW JERSEY, ASSIGNOR TO C. & C,

ELECTRIC COMPANY,

A CORPORATION OF NEW JERSEY.

SWITCH MECHANISM.

SPECIFICATION forming part of Letters Patent No. 780,164, dated January 17, 1905.
Application filed December 2, 1901, Serial No. 84,298.

T all whom it muay concerm:

Be 1t known that I, Jonx W. Eskiormye, a

citizen of the United States, residing at West-
field, New Jersey, have invented certain new
5 and useful Improvements in Switch Mechan-
ism, of which the following is a clear, full,
and exact deseription.
My invention relates to an improvement in
switch mechanisms; and my object is to im-
io prove the construction of the same.
My invention will be defined in the clainms.
In the drawings 1illustratinge the prefexrved
embodiment of my invention, Figure I shows
~a side elevation of the front of the switch-
15 -slate, the main switch-arm, and stationary
terminals. Fig. II shows a side view of the
mechanism of Fig. I and also a side view ot
the actuating mechanism located behind the
slate. Fig. 111 shows in elevation the rear
20 of the slate and the switch-actuating mechan-
ism. Figs. IV and V show details, Fig. 1V
~belng a section on line z x of ¥ig. I; and Fig.
VI shows a view similar to Fig. TIT and illus-
trating the electrical connections.

In the above preferred embodiment of my
invention I have provided an electric switch
which may be opened and then closed by suc-
cessive applications of the same source of
power, preferably by a single electromagnet.
30 -1 prefer to throw the switch-arm in opposite

directions, and I have also provided means
by which the actuating parts are automatic-
ally restored after the power has been ap-
plied to a position ready to be again operated
35 on by the next application of the power, such
as the next energizing of a magnet. When
an electromagnet 1s used as the power-trans-
mitting device, I prefer to provide and have
shown a device whereby the magnet-circuitis
40 automatically opened after the switch has
started to move and before it has completed
1ts throw, and I have also 1in the present em-
bodiment provided means which are given a
momentum to carry the switch to the end of

25

45 -1ts throw and restore the actuating mechan- ;

ism to 1its operative relation to the power-
transmitting device. In the construction

illustrated 1 have also provided a lock for the
switch, preferably for each of its thrown po- |

sitions, and means whereby a single applica-
tion of the power will automatically unlock
the switch and then throw the same. The
embodiment 1llustrated also has an improved
means for increasing the magnetic effect of
the magnet-solenoid for a given separation of
1ts cores, and the switch-terminal construec-
tion shown is advantageous for one reason—
that the terminals may be easily separated.
1 have also 1illustrated one embodiment of a
construction by which destructive arcing
across the terminals 1s to a great extent pre-
vented. Other advantages will be evident
from the following description of this pre-
tferred embodiment of my invention illustrated
in the drawings.

1 1s a slate upon. which may be mounted
one or more stationary terminals 2 2, and 3
represents generally a switch-arm adapted to
open and close the switch, preferably by be-
ing thrown in opposite directions, as illus-
trated. This switch-arm may be keyed to a
shaft 4, passing through the slate.

5 18 a sultable power-transmitting device,
preferably a single electromagnet located in
an 1ron-clad box 6.
plurality of extensions 7 8, Fig. 2, through
which the shaft 4 passes and by which the
switch mechanism 1s concentralized.

9 18 a part which i1s moved by the power-
transmitting device and in the present ems-
bodiment consists of an armature, such as a
core, for the solenoid-magnet 5. By ""arma-
ture” I merely mean a part which furnishesa
path for the magnetic lines of forece. This
core 1s formed of soft iron and 1n the present
embodiment 1s moved In the same direction
whenever the magnet 1s energized. In orden
to connect the core 9 with the switch-arm, 1
prefer to provide a head 10 (see Fig. V) made
of brass or other non-magnetic material, which
has a hole therethrough, in which the core 9
may move, if desired, and 11 is a spring lo-
cated between shoulders on said head and core
to normally raise the core to the position
shown. This spring also relieves the parts

This box 6 may have a
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ers 13, which work in slots 14 1n the extensions

7T and 8.

In the present embodiment I have provided
an oscillating voke 15, fixed to shaft 4 and
carrying a foot 16 of brass to prevent the mag-
netic effect from causing the parts to adhere.

In order to lock the switch in one or both of
1ts thrown positions, I prefer to provide a lug
17 on the top of core 9, which engages behind
toe 18 on the foot 16. When the magnet is
energized, the core moves the lug away from
toe 18 against the force of the spring 11, and
thus unlocks the switch.

A slotted arm 19 may be pivoted to head 10,
and yoke 15 may carry a lug 20. located in the
slot 21, which 1s adapted to engage the end of
said slot. The core 9, head 10, slotted arm,
and oscillating yoke 15 therefore form a con-
necting means between the power-transmit-
ting device and the switch to throw the same,
and this is the preferable construction.

I preter to relieve the parts from the effect
of the power applied after the switch-arm has
opened the switch and allow the momentum
of the parts to complete the throw of the
switch. In the present embodiment of this
feature of my invention I have provided a
spring-arm 24, carried by but insulated from
the yoke 15 and bearing upon a contact-seg-
ment 25, which 1s electrically connected with
one end of the coil of the magnet. The other
end of the coill may be connected to one main,

as shown in Fig. VI. The other main may be

connected to a spring-contact 26, carrying a
carbon terminal 27.

28 1s a second arm carried by but insulated
from oscillating yoke 15 and electrically con-
nected to arm 24 by screws 29, which also
fasten both arms to the yoke. The arm 28
carries a carbon contact-pencil 30, which en-
oages with carbon terminal 27. A normally
open push-switch 31 may be located at any
desired point in the magnet-circuit to close
the same and caunse the main switch to be
opened. A similar spring-contact 32 may be
provided in a separate similarly normally
open circuit, 1f desired, with which the car-
bon pencil 30 engages to partially close the
energizing-cireult through the magnet, ready
for another energizing thereof. When the
carbon pencil 30 leaves the contact 27, the
energizing-circuit is broken and the momen-
tum 1mparted to the different parts, such as
the main switch-arm 3 or yoke 15, will carry
the switch to the end of its intended throw
opposite to the position shown in Kie. 1.

In order to return the parts to a position
where they will be operated on to close the main
switch by the next energizing of the magnet,
I prefer to provide the yoke 15 and head 10
with a slotted arm 22 and lug 23, similar to
the arm 19 and lug 20. The lug 23 will move
up In the slot as arm 28 moves to the right,
and after the energizing-circuit has been

opened lug 23 will strike the end of the slot
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and raise head 10 and core 9 to its normal
position and lug 17 will snap behind toe 18
and lock the switeh 1n its opposite position.
The magnet-circuit will then be reclosed as
far as the push-switch 32', ready to close the
main switch by the closing of this push-
switch. As shown in If1g. II, I prefer to pro-
vide duplicates 19* and 22° of the slotted arms
19 and 22, located on the rear side of the
voke 15.

In order to increase the magnetic effect ot
the magnet on the core 9, 1 have provided a
supplemental core 33 and have beveled the
adjacent ends of both cores in the same gen-
eral direction, In the present embodiment
by tapering one end and countersinking
the other. Now 1f core 9 had to move one-
half an inch before it touched core 33 the
distance between the adjacent faces of the
beveled ends of the cores would be consider-
ably less than one-half an inch, and the mag-
netic effect across this smaller air-gap would
be much greater than it would be across the
one-haltf-inch air-gap which would be pres-
ent 1f the ends of the cores were cut off square
across. The core 33 1s preferably stationary,
but may be adjusted toward or from core 9
by the screw-threads thereon, as shown.

Inthe ordinary knife-switch the spring-jaws
of the terminal firmly clasp the switeh-blade
and hold 1t in place, and considerable power
has to be exerted against the force of these

jaws to open the switch, and, furthermore,

the greatest force is required to start the
movement of the switch-blade. In order to
overcome these objections, I have provided a
switch-terminal construction in which one of
the terminals includes a spring - conductor
which tends to force said terminals apart, and
the lock heretofore described holds the ter-
minals in contact against the force of this
spring. It follows that when the switch 1s
unlocked the spring tends to force said ter-
minals apart, and a much smaller power 1s
required to open the switch, as the movement
is assisted instead of opposed by the spring-
terminal.

Referring now to Figs. I and IV, 34 1s an
1ron support for the contact portions, pretfer-
ably having lues 35 thereon. This support
may carry a copper contact portion 36 and a
carbon contact portion 37 between the lugs 35
and held 1n place by the bolt 38, which may
allow a slight movement of the contact por-
tions, so that they will automatically adjust
themselves to sligcht variationsin the faces of
the other terminals. In the present embodi-
ment I have shown the spring which tends
to force the terminals apart as a stationary
spring-brush 43, preferably of copper, held
in a conducting-support 39, having a thread-
ed bolt 39* and nut by which it may be fas-
tened to the slate and which may also serve
as a binding - post. The brush preferably

stands at an angle to the plane of movement
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forms part of the stationary terminal.
‘brush and carbon terminal therefor forms a

are separated.
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of the movable terminal. The brush may be
acjusted by set-secrew 40. I prefer to bevel
the contact portion 36. and the end of the
brush, as shown. 41 is preferably a carbon
contact portion held on spring 492, and thus

This

substantially V-shaped terminal adapted to re-
celve the other terminal, but which tends to
separate the terminals.

I have also improved the construction of
separable switch-terminals by providing a ter-
minal which is composed of a plarality of con-
ducting contact portions, one of said portions
being preferably of copper or other material
of low resistance and the other of said por-

‘tions being a comparatively refractory sub-

stance-—carbon of a greater resistance, for ex-
ample—which latter portion keeps the circuit
closed through the separable terminals after
the circult directly between the copper por-
tion and the other terminal has been broken.
Referring to Fig. IV, I have in this embodi-
ment ot this feature of my invention provided
a copper conducting portion for cach termi-
nal consisting of brush 43 and block 36, and
the circuit is closed through these portions
when the switch is completely closed. Talso
prefer to provide two carbon portions 87 and
41, one for each terminal. The copper por-
tions would be likely to be fused by an arc
between them when the switch is opened if
some protection were not provided to either
cut down the current or to keep the circuit
closed through a more refractory substance
until after the copper portions have been sepa-
rated. In the present embodiment the car-

bon block 41 projects beyond the point of con-
tact of the two copper portions, so that when

they are separated the circuit is still closed
through the carbon portions. The carbon
blocks preferably short - circuit the current
around the air-gap formed between the con-
tact-Taces of said copper portions when they
The carbon blocks form a cir-
cuit, preferably of -a higher resistance than
that through the copper portions when in
contact, but of a lower resistance than that
of so small an air-gap between said copper
portions as would result in the formation of
a destructive arc. Consequently in the em-
bodiment illustrated, although a slight spark
may pass between the copper portions when
they are separated, the current will short-
circult through the carbon blocks before a
destructive arc will form. Even if an arc
should form between the carbon blocks when
they are separated they will not be injured,

or 1t Injured may be easily and cheaply re-
placed.” In the embodiment shown I auto-
matically introduce an increasing resistance
atter the circuit directly between the copper
portions has been opened and before the cir-
cuit through the carbon blocks is broken by

3

sliding the carbon blocks on each other, where-
by the extent of the surfaces thereof in con-
tact with each other is gradually decreased
until the switch is completely opened. This
gradually increases the resistance of the cir-
cult and tends to prevent the formation of an
arc between the carbon blocks.

I am aware that many variations from the
present embodiments of the features of my
invention may be made without departing
from the scope of my invention as claimed,
and I therefore do not desire to be limited to
the constructions herein specifically deseribed
and 1llustrated.

What I claim is—

1. In combination a movable electric ter-
minal, a power-transmitting device, a part
moved by an application of said power and
connected with said terminal to throw the same
in one direction, adevice also moved and given
momentum by said application of power, and
acdapted by its momentum to restore said mov-
able part to a position ready to be again acted
on by said power-transmitting device.

2. In combination a switch adapted to be
opened and closed, a power-transmitting de-
vice, a part moved by an application of said
power and connected with said switeh to open
and then close the same by successive move-
ments of said part in one direction, a device
also moved and given momentum by said ap-
plication of power and adapted by its momen-
tum to restore said movable part to a position
ready to be again acted on by said power-
transmitting device.

3. In combination a movable electric ter-
minal, a power-transmitting device, a part
moved by an application of said power and
connected with said terminal to throw the same
In opposite directions by successive move-
ments of said part in one direction, a device
also moved and given momentum by said ap-
plication of power and adapted by its momen-
tum to restore said movable part to its normal
position ready to be again acted on by said
power-transmitting device.

4. In combination a movable electric ter-
minal, an electromagnet, a part moved by said
magnet when energized and connected with
sald terminal to throw the same in one direc-
tion, adevicealsomoved and given momentum
when said magnet is energized, and adapted
by its momentum to restore said movable part
to a position ready to be again moved by said
magonedp. : |

5. In combination a switch adapted to be
opened and closed, a power-transmitting de-
vice, a part adapted to be moved thereby, and
connecting means between said movable part
and switch adapted to throw said switch, and
a second connection between said movable part
and switch adapted to restore said movable
part to 1ts normal position, all by a single ap-
plication of said power.
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6. In combination a switch, an electromag-
net and an energizing-circuit therefor, a part
adapted to be moved thereby, connecting

means between said movable part and switch
adapted to throw said switch and restore said

movable part to a position ready to be again
operated on by said magnet, and means to au-
tomatically open said energizing-circuit be-

fore sald switch has completed 1ts throw.

7. In combination a switch, an electromag-
net and an energizing-circuit therefor, a part
adapted to be moved thereby, connecting
means between said movable part and switch
adapted to throw said switch and restore said
movable part to a position ready to be again
operated on by said magnet, and means to au-
tomatically open said energizing-circult be-
fore said switch has completed its throw and
partially close the same when said switch com-
pletes 1ts throw.

8. In combination a switch, an electromag-
net and an energizing-circuit therefor, an ar-
mature adapted to be moved thereby, connect-
ing means between said armature and switch
adapted to throw said switch and restore said
armature to a position ready to be again op-
erated on by said magnet, and means to auto-
matically open said energizing-circuit betfore
said switch has completed its throw.

9. In combination a switch, an electromag-
net and an energizing-circult therefor, an ar-
mature adapted to be moved thereby, connect-
ing means between said armature and switch
adapted to throw said switch and restore said
armature to a position ready to be again op-
erated on by said magnet, sald connecting
means including an oscillating part and a plu-
rality of arms connecting it and said armature,
and means to automatically open said circult
before said switch has completed its throw.

10. Incombination a switch, an electromag-

neb, connecting means between said magnet

and switch to open and then close said switch
by successive energizings of sald magnet,
means to automatically open the -circuit
through said magnet before said switch com-
pletes its throw, and a part moved and given
momentum by said magnet and adapted to
cause said switch to complete 1ts throw.

11. Incombinationa switch, an electromag-
net, connecting means between said magnet
and switch to open and then close said switeh
by successive energizings of sald magnet,
means to automatically open the ecircult
through said magnet before said switch com-
pletes its throw, and a part moved and given
momentum by said magnet and adapted to
cause said switch to complete its throw and
partially reclose the magnet-circuit.

12. In combinationaswitch, an electromag-

‘net, an armature adapted to be moved 1n one

direction thereby, an oscillating part connect-
ed with said switch to throw the same, a slot-
ted arm and stop connection between each side

780,164

of the axis of said oscillating part and said ar-
mature to throw said switch and return said
armature to 1ts normal position when said mag-
net is energized.

13. In combination aswitch, an electromag-
net, an armature adapted to be moved 1n one
direction thereby, an oscillating part connect-
ed with said switch to throw the same, means
to open the energizing magnet-circuit before
said switch has completed its throw, a slotted
arm and stop connection between each side of
the axis of said oscillating part and said ar-
mature to throw said switch and return said
armature to its normal position when said
magnet 1s energized.

14. In combination a switch, a lock for said
switch in one of its thrown positions, an elec-
tromagnet, an armature adapted to be moved
in one direction thereby, means operated by
said armature to unlock said switch, an oscil-
latine part connected with said switch to throw
the same, and a slotted arm and stop connec-
tion between each side of the axis of said os-
cillating part and said armature adapted to
throw said switch and return sald armature
to its normal position when said magnet 1s en-
ergized.

15. In combination, a switch, a lock to hold
said switch in one of its thrown positions, a
single electromagnet, and means to automat-
ically unlock said switch and throw the same
in opposite directions by the power generated
by successive energizings of sald magnet.

16. In combination, a switch, a lock to hold
sald switeh in one of its thrown positions, a
single electromagnet, a device moved by said
magnet to automatically unlock said switch,
and a part engaged by said device 1n 1ts move-
ment and adapted to throw said switch in op-
posite directions by the power generated by
successive energizings of said magnet.

17. In combination, a switch, a single elec-
tromagnet, a movable armature theretfor, a
lock to hold said switch in each of its thrown
positions and fixed to said armature and op-
erated to release said switch by a movement
of said armature, a connection between said
armature and switch to throw the same in op-
posite directions by the power generated by
successive energizings of said magnet, and a
spring device between said armature and con-
nection whereby said switch is unlocked be-
fore it 1s thrown.

18. Incombinationaswitchadapted tomove
in.opposite directions to open and close a cir-
cuit, an electromagnet, a movable armature
therefor, an oscillating part connected with
said switeh and having a plurality of abut-
ments, a lug carried by said armature and
adapted to engage one or another of said abut-
ments on said oscillating part to hold said
switeh in either of its thrown positions, a
slotted arm and stop connection between each
side of the axis of said oscillating part and
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said armature to rock the same, and a spring
device interposed between said movable arma-
ture and connection whereby the movement
of sald armature first unlocks said switch and
then causes the same to be thrown.

19. In combination a switch adapted to be
opened and closed, a pivoted oscillating part
connected with said switch and adapted to open
the same as said oscillating part moves in one
direction and close said switch as it moves in

- the opposite direction, a power-transmitting

20

30

35

40

device, a part moved thereby, and two con-
necting devices from said latter part to said
oscillating part, one on each side of said pivot,
and adapted to throw said switch and restore
sald movable part to a position ready to be
again acted on by said power-transmitting de-
vice. | | -
20. In combination a switch adapted to be
opened and closed, a pivoted oscillating part
connected with said switch and adapted to open
the same as said oscillating part moves in one
direction and close said switch as it moves in
the opposite direction, an electromagnet, a
part moved thereby, and two connecting de-
vices from said latter part to said oscillating
part, one on each side of said pivot, and adapt-
ed to throw said switch and restore said mov-
able part to a position ready to be again acted
on by said magnet. -

21. In combination a switch, an electro-
magnet, and an energizing-circuit therefor, a

part adapted to be moved thereby, connecting"

means between said movable part and switch
adapted to throw said switch and restore said
movable part to a position ready to be again
operated on by said magnet, means to auto-
matically open said energizing-circuit before
said switch has completed its throw, a second
energizing-circuit for said magnet, means to
automatically partially close said latter circuit
as sald switch completes its throw, and a sec-

~ond switch in each of said energizing-circuits
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adapted to completely close said circuits at
will.

22. In aswitech 1n combination aswitch-arm
and a switch-terminal having spring-jaws. one
of said jaws consisting of a brush having a
beveled tace and longitudinally adjustable, the
other jaw comprising aspring carrying a car-
bon face, said carbon face and beveled por-
tion of said brush forming a V-shaped opening.

23. In combination, a switch, a single mag-
net, a circuit therethrough, a normally open
operating-switch in said circuit, meansto open
and close said first switch by the power gen-
erated by two directly successive energizings
of said magnet, a second circuit through said
magnet having a break therein and also pro-
vided with a second normally open operating-
switch in addition to said break, and means
operated when said first switch is thrown and

o

aclapted to open said first cireuit and close said
break in said other circuit. -

24. In combination, a switch, a single mag-
net, a circult therethrough, a normally open
hand-operated switch in said circuit, means to
open and close said first switch by the power
generated by two directly successive energiz-
ings of said magnet, a second ecircuit through
sald magnet having a break therein and also
provided with a second normally open hand-
operated switch in addition to said break, and
a switch operated by the power of said mag-
net when energized and adapted to cause an
additional break in said first circuit and close
sald break in said other circuit.

25. In combination, a switch, a work-cireuit
through the same, a single magnet, a branch
circult through said magnet, a normally open
operating-switch in said branch circuit, means
to open and close said first switch by the power
generated by two directly successive energiz-
ings of said magnet, a second branch circuit
through said magnet having a break therein
and also provided with a second normally open
operating-switch in addition to said break.
and means operated when said first switch is
thrown and adapted to open said first branch
circult and close said brealk in said other
branch circuit. |

26. Thecombination with an electric switch,
of means constructed and arranged to succes-
sively open and close said switch, a single
clectromagnet acting always in the same di-
rection upon its armature for operating the
same and adapted to open said switch by an
energlzing of said magnetand to close the same
by the next energizing of said magnet, and
means whereby the coil breaks its own circuit
after 1t has actuated the switch and immedi-
ately closes a second cireuit through said mage-
net, and a normally open switch in each of said
magnet-circults provided with meansnormally
holding the same open.

27. The combination with an electric switch,
of means constructed and arranged to throw
said switch in one direction to open the same
and 1n the opposite direction to close the same.
a single electromagnet acting always in the
same direction uponits armature for throwing
sald switch in said opposite directions by suc-
cessive energizings of said magnet, means for

automatically breaking the magnet- circuit

after 1t has actuated said switch, and a nor-
mally open manually-operated switch in said
magnet-circuit. |

Signed at Westfield, New Jersey, this 23d

day of November, 1901.

JOHN W. ESKHOLME.

Witnesses:
L. M. WHITAKER,
F. K. WiNTER.
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