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To all whom il BULY COTLCETR,

Be it known that T, Oraw O, RIDER, a citi-
zen of the United States, residing at Schenec-

York,

improvements in Interlocks for Wleetric

Switches, of which the following is a specifi-

cation. | |

ihe present invention relates to clectric
switches, and more particularly to interlock-
ing means which will permit their operation
only in a definite manner, . -

Ln many electrical systems it is absolutely
hecessary inorder to insure safety to the OP-
eration of the system that the switches e
ployed therein be operated in g particular
way. o

The present invention consists in inter.
locking mechanism of this sort whicl when
used with a plurality of switches POUITes

their operation not only in a definite order,

but the restoration of the switch last Oper-

ated to its former position hefore operating

the next. | |
The invention is partreularly applicable to

switches employed in starting and running
Induction-motors .and although capable. of

~other uses will be ‘described in thal CONNEC-

tion. |

Referring to the
i which two forms
closed, Figure 1 is

accompanying drawings,
of the invention are dis-
& partial sectional eleva-

"‘f §

i

tion of an oil-switch to which interlocking

mechanism constructed in accordance with
the present invention is applied, the section
being taken on a plane mdicated hy the line
11 of Fig. 2. Fig. 2 is g plan view of the
same; Fig, 3, o detail iustratine the auto-
matic trip mechanisin. I1gs. 4, 5, 6, and 7
Hlustrate different views of tha interlocking
Fig. 8 is a detatled view illus
trating the arrangement of the switclhecon.

Slacts. Fig. 9 s a view of o modified form of

45

59

the invention, and e
electric connections. |
Taroughout the views like characters refer
to like parts. - _
The switch to which I have shown my in-

10 1s a diagram of

ventlon applied is a three-phase oil-switeh of

a well-known type and comprises a plurality
of fixed contacts 10, projecting downwardly
from a horizontal supporting-frame 11, suif-
ably secured to g switchboard or other sup-
port 12. The contacts 10 are surrounded by

county of Sclienectady, State of New
have invented certain new and useful

-point 5o as 1o

ously closed, so as to

L operator holding

e — -

| an oil-can 13, provided with a suitable insu-

55

lating-lining 14 and %mrt_itions.15-bétween the

contacts of the different phases. Cobéper-
ating with these fixed
ing-contacts 16, carried at the lower ends of
reciprocating rods 17, which are secured at

theirupperendstoa yoke 18 direetly connect-

contacts are the bridg-

Oo

ed to the operating mechanism of the switch.

The contacts 10 are provided at their upper
ends with suitable terminals 20 and are

maintained out of electrical engagement with

the sup porting member 11 by porcelain insu-
lators 21 in a well-known manner. ach
seb ol bridging-contacts 16 ig operated by an

imdependent operating -lever 22 pivotally
secured to a plate 23; carried on the front of

the switchbonrd 12, " The movemesis of the
yokes 18 and thence to the brid gmg-contacts
by means of a systen of links and levers.
This system comprises a lover 24, prvotally
secured at its opposite ends to the yoke 18,
and the vertical portion of the frame 11,
This Jever is rocked about, its fixed pivotal
reciprocate the voke 18 and
movable contacts of the switeh by means of
a togele consisting of the links
hetween said lever and a fixed point 27 on the
supporting-frame 11. The toggle 18 col-
lapsed and extended through the agency of
the link 28, which is connected at its outer
end to the lever 29. -

~ The mechanism thus far described consti-
tutes practically two independent operable
switches, which in the starting |
of an induction-motor gre miended to be Op-
erated successively and so that
only one switeh will be elosed. If one of
these switches, which may he designated A
be considered as the startimg-switeh, and the
other, which may he designated B, the run-

ning switch, the switeh A will first he thrown
when starting the motor; and when the mo-.
tor has speeded up somewhat the switel A

will be opened and the switeh B simultane-
disconnect, the motor
from the compensator and connect it (-
rectly 1o the Line.
ment of the switehes iy brought. about by tle
roone switeh-lever in eael
hand and sinultancously throwin ¢ one [ever
m and the other out. This operation will he
clearly apparent from Fig. 10, where 29,
and 31 desigirate the three legs of a ‘three-

and rimning

at any Ltime

This simultancous moyvoe-

30,

coperating-levers 22 are communicated (o the

80.

U B gl » *
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1
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phase supply-circuit for the induction-motor
32. Theclosing of the starting-switch A con-
nects the motor-leads 33, 34, and 35 and the
leads 36, 37, and 38, running to the compen-
sator 39, which is directly connected ,through
a disconnecting-switch 3, to the three legs of
the line at the points 40, 41, and 42, When
the running-switch B 1s closed, the leads 33,
34, and 35 of the motor are connected to the
leads 43, 44, and 45, respectively, which are
directly connected to the three legs of the
line through the trip-coils, which open the
switch from its running position. In such a
systemit is necessary that the circuit through
the compensator be broken by opening the
switch A before the switch B 1s closed to es-
tablish direct connection with the line, since
the reactive coil of the compensator would
burn out or In any event waste energy.
This object is obtained by the use of the 1m-
terlocking mechanism constituting the sub-
ject of the present invention. This inter-
locking mechanism 1s preferably located on
the upper side of the supporting-frame 11 of
the switch in a position to obstruct the move-
ment of certain parts of the operating mech-
anism. According to one form of the mnven-
tion a lever 45 1s centrally pivoted at the
point 46 to the upper side of the frame 11
midway between the actuating-toggles of the
two switches. The outer ends of the lever
45 are adapted to engage the rear faces of the
links 26 of the togeles, thus serving as stops,
and the pivot 406 is so positioned that the
outer ends of the lever will prevent both of
the toggles being extended at the same time.
In other words, this lever will prevent the
closing of both switches at the same time.
In the operation of the mechanism this ne-

43 cessitates the opening of the switeh A before

45

it s possible to close the switeh I3, Now n
order to insure the operation of the switch A
before the operation of the switch 1B, 1 em-

ploy a vertically-movable latch 47, pivoted ;

at the point 48 to a portion of the support-
ing-frame 11 and provided with a tail 49 at
its outer end, which may be engaged by a le-
ver 50, carried by the pivot 46 and project-
ing into the path of movement of the toggle-

so link 26 of the switch A, The lever 50 is

55

drawn at all times against the link 26 of the
switeh A by a spring 51, while the opposite

end of the lever 45 is drawn similarly against

the corresponding toggle-link of the switch
B by the spring 52, these springs beimng con-
nected, respectively, between the said levers
and fixed points on the frame 11. ~ The latch
47 through the agency of a shoulder 53,
which normally engages the edge of the ad-

6o jacent portion of the lever 45, locks said lever

03

in the position shown in Fig. 5, and thereby
prevents the closing of switch B until the
latch is removed. This latter function is
performed by the lever 50, which engages the
tail 49 of the latch and removes it from latch-

¥

o

ing position whenever the switch A s closed.
With this arrangement of the parts 1t will be
seen that both switches may be open at the
same time, while the switch A must be closed

before the switch B, as only one switch can.

remain in a closed position at any time. The

switch-levers are placed side by side, so that-
one may be held in each hand of the opera-

tor. A quick movement, simultaneously
closing one and opening the other, permits
transfer without stopping the motor.
lustance, if it be assumed that both switches
are open and it is desired to start up the mo-
tor the switch B cannot be thrown, since the
lever 45 will be held in the position illus-
trated in Fig. 5 by the latch 47. It will there-

The closing of this switch will distend 1ts ac-
tuating-togele and force the toggle-link 26
acainst the lever 50 and carry 1t outward, so

as to release the lateh from engagement with

P

the lever 45. This will then free the lever 45
and permit the throwing of the switch B.
The throwing of the latter switch will ia turn

force its toggle-link 26 agamst the adiacent

end of-the lever 45, and in order that the tog-
ole may be properly extended, so as to close
the switeh B, it will be necessary to open the
switeh A In order to remove the obstruetron
from the other end of the lever 45.

~ In the system outlined when the motor 32
is onhee started the switeh B will remain

closed. - In order that this switeh mayv there-

fore be automatically tripped in case of over-
load, T have illustrated a well-known type of
trip-loose connection between the operating-
lever 22 of this switeh and the connecting-
link 28, which is adapted to be operated by
trip-coils 54, inclosed 1n a casing 55, tormed
integral with the plate 23, carried on the face
of the switchboard 12. These trip devices
are also of a well-known construction and
comprise a movable core 56, extending down-
ward within a calibrating-tube 57 and pro-
vided with a projection 58, adapted to en-
cage a tripping-lever 59 upon the energiza-
tion of the coil 54. A three-phase switch be-
ing shown, two of these coils 54 are employed
in two legs of the circuit and each is arranged
to operate on the same trip mechanism, so as
to insure a tripping of the circuit~n case of
dangerous conditions. therein, as 1s well
known in the art. As 1t 1s unnecessary to

For

ore be necessary to first elose the switeh A
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trip the switch while the motor is fed through .-

the compensator, only the running-lever 1s
provided with the trip-loose connection.
The trip-loose connection between the lever
22 and its connecting-link 28 is provided by

slotting the link, as indicated at 60, so that

said link may move independently of the le-
ver 22 far enough to permit the switch to
open under the action of gravity. - A posi-
tive connection is established between lever
29 and the link 28 by the employment of o

12

I 2

C

N

tovele consisting of a link 61 and 62. These 130
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links are pivoted at their non-adjacent ends
to the lever 22 and to link 28, respectively.
l1g. 3 shows the toggle formed by these links
distended and forming a positive connection
between the lever 22 and the link 28.

the engagement of the stops 63 on the link 62
with the upper edge of the
ol the link 28. In operation when either of
the coils 54 becomes unduly encrgized by
reason of the overloaded condition of the cir-
cuit the trip-arm 59 will be forced upward
agamnst the adjacent portion of the toggle-
link 61 with suilicient foree to break the tog-
gle, and thereby permit the link 28 to be
thrown outward independently of the move-
ment of the operating-lever 22 in response to
J the switeh parts.
For the purpose of maintaining switches
closed suitable latches 64 are provided for
the operating-levers 22, These latches co-
operate with pins 65 upon the levers and are
normally held in engaging position by the
springs 66, being removed from said position
by the push-pins 67, extending through the
handle 67 at the outer end of the lever.

In the alternative form of the invention

S(illustrated in Fig. 9) 26+ and 26P represent

movable portions of the switches A and B, re-
spectively, corresponding to the toggle-links

26, described heretofore, and the movement.

of these members is obstructed, so as to re-
(uire a ike movement of the switcBes A and
5. The mechanisi for accomplishing this
consists of u bolt or pin 68, slidable within a

fixed bearing 69 and a riovable member 70.

The bearing 69 is secured to a flange 71 of
the fixed supporting structure, such as the
supporting-frame 11 of the switch previously
described, while the member 70 s slidable
through an opening in a similar flange 72.
The movements of member 70 are limited by
wocollar 73, secured to its inner end, and a
head 74, secured to its outer end.  The mem-
her 68 has secured to it a collar 75, and a
cotled compression-spring 76 surrounds the
shank of the member 68 and bears at, its op-
posite ends aguinst the collars 73 and 75.
The outer end of the member 6% is provided

with a head 767 similar to the head 74 on the
¥

member. 70, Any sliding movement given
to the member 70 will be transmitted to the
member 68 by means of a link 77, connecting
the collar 73 on the member 70 with a lever

8, whreh 1s pivotally supported midway of

1t length by a pivot 79 and pivotally secured

at-its opposite end to the collar 75 on the
‘member 78, )
portions, which. will be best understood hy

The parts bave definite pro-
considermg the operation of the device. . As
assumed . the member 26# is connected with
the starting-switch and the member 26" with

the running-switch, and the parts are in the

| In
‘this position the toggle is shghtly overset,
and its downward movement is limited by

adjacent portion

the member 26 to clear. |
parent that the running-switch cannot be -
closed until the starting-switchis opened. It .
18 also clear that the starting-switch must

' the movements of

&

I positions corresponding to the open positions

of the switches. It will be seen that the
running-lever cannot be closed, first by rea-
son of the square shoulder on head 762, which
lies in the path of the toggle. If now the
starting-switch be op_erateé, the member 262
will be drawn outward into engagement with
the inclined surface of the head 74, thereby
forcing the member 70 inward to the'dotted-
line position. This moverent will be trans-
mitted through the links 77 and lever 78 to

the memben 68, and the latter will be drawn

mward to its dotted - line' position. This

movement will carry the head 762 far enough

to allow the member 26 to be drawn down-
ward against the inclined surface of said
head. If thisis attempted before the mem-
ber 26 is returned to the position Hustrated,
the point 80 at the opposite end of the mem-
ber 68 will come up against the member 268

thereby stopping its movement before the.

head 76* has been moved far enough to allow
From this it is ap-

have been moved part way, so as to clear
shoulder on 76° "In fact, as already said,
the two levers are simul-
taneous. As soon, however, as the starting-
switch 1s opened the member 26% is unob-
structed, and the closing movement of the
running -switch may be completed. This

-will force the head 80 of the member 68 into

the dotted-line position 802, and, as is clearly
shown, this will prevent the elosing of the
starting-switch by obstructing the move-
ment 0? the member 262, However, as soon
as the running-switch is opened the spring 76
will return the parts to the full-line position,
and the operation above outlined may be re-
peated. - |

- From the above it will be apparent that
many modifications and alterations may be
mace 1m the specific foring of the invention
disclosetl without departing from the spirit.
and scope of the present invention. I there-
fore do net wish to be limited to the exact
matter disclosed, but aim to ecover by the
terms of the appended claim: all such altera-

tions and modifications.

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

1. The combination of a plurality of elec-
tric swiitches, and medns for compelling both
the operation of the switches in a definite or-

der and the restoration of the switeh last op-

erated to 1ts former condition before operat-
e the next. : |

2. 'The combination of a pluralitv of elec-
tric switches, and means for compelling both
the closing of the switches in a definite or-

‘der and the opening of the switch last closed
i before closing the next. |
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3. The combination of a plurality of
switches, a movable stop for one of said
switches, means for holding said stop in en-
gaging position, and means actuated by an-
other switch to release said holding means
and to contrel the position of said stop.

4. The combination of a plurality of elec-
tric switches, a movable stop for each switeh,
means ror holding the stop of one switch in

engaging position and means actuated by

the movement of another switch to release
said holding means. -

5. The combination of a plurality of elec-
tric switches, a pivoted stop for cach switeh,
means for holding the stop of one switeh in
engaging position, and means actuated by
the movement of another switch to release
sald holding means. )

6. The combination of a plurality of elec-
tric switches, a gingle stop member movabie
ito different positions to engage the differ-
ent switches, means for holding said member
1n engaging position for one of said switches,

386,594

and means actuated by the movement of an-

other switeh to release said holding means.

7. The combination of two electric
switches, comprising twe movable elements,
a stop-arm pivoted between said elements
and mevab}e into aiternate engagement
therewith, a latch for holding said arm in the

path of movement of one of said elements,.

25

and means actuated by the other element to

release said latching means.

8. Thecombin~tronwith a pairof switches,
of means permitting a free simultaneous
movement of both 1n opposite directions,
and a lock engaging s&i{F means (o compel
the operation of the switches in a different
order and actuated by one of said switches.

in witness whereot [ have hereunto set my

haned this 27th day of September, 1905,
ORAN 0O. RIDER.

Witnesses:
Bengamin B. HouLr,
Marcarer H. WooLLEy.
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