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~ This invention relates to electric switches,

and, specifically, to a device for manually ef-

fecting the closure of an electric switch, of
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N

40

burning of the contacts oceur.

eitner hand or automatic type.
- In a switch operated simply and directly
by an operator the contacts are subject to
considerable burning. With slow actuation
of the movable contact member there is a pe-
riod during which the contact between the
movable and the stationary contacts is neces-
sarlly imperfect, and arcing and the resultant
And 1t 1s pos-
sible for the operator to “tease” the contacts,
by alternately closing and opening them, and
thereby cause damage to the switch and pos-
sibly 1njury to himself through the arcing so
produced. " I
- The object of my present invention 1s to
provide a simple and eflicient manually oper-
ated device which can be operatively con-
nected with the movable member or members
of a switch, either a switch of purely manual
type or an antomatic switch which will there-
by be cenverted into a combined manual and
automatic switch, and by means of which the
actual clesing, and opening, of its contacts
will be effected positively and practically in-
stantaneously without heing subject to con-
trol by the operator. T -
To this end my new switch-actuating de-
vice comprises, broadly stated, a movably
mountec spring-actuated member adapted to
be connected up with and to control the mov-
able contact or contacts of a switch, means
for releasabily locking said member in what
may be desionated as its open position, to hold
oven the switch contacts, a hand lever adapt-
ed when swung in cne direction to first ten-

sion the actirating soring of sald member and
1 4. n b X - ]-rL' ' : .

nen to release the locking means holding it
111 open position, to allow the member under

the actuation of the spring to close the switch
contacts, and when 1t 15 1tself released by the
operator to drop hack to 1ts initial 1dle posi-
tion, and means for iocking said member in
wuat may be designated ag its closed position.
to hold the switeh contacts firmly closed, and
releasable manvally or antomatically to re-
lease said member and allow the switeh con-
tacts to spring open. -

N A 1J j._L.-l

Tor a full ﬁnderstanding of the 1nvention,

rererence is made to the accompanying draw-

ings, in which— S _ o
Figure 1 1s a front elevational view of one
practical, and the preferred, embodiment of
my new switch-actuating device and, by way
of 1llustration, an automatic switch of the
across-the-line starter type with which the
device is operatively connected to thereby
provide a combined automatic and hand
gtarter, showing the switch open and the
parts of the actuating device corresponding-
ly positioned; Fig. 2 is a side view of the
switch magnet and of the actuating device,
with parts in section and other parts broken
away, on the line 2, 2 of Fig. 1 and showing

the parts in the same position in which they

are there shown; Fig. 3 is a view correspond-
g to Kig. 2 but showing the parts in the po-

sitzon they occupy when the switch has been

closed:; Fig. 41s an exploded view showing, in

perspective, parts of the actuating device;

Kig. 5 1s a detail, partly in elevation and
partly in section; and Fig. 6 is a view, simi-
lar to Fig. 3, showing the actuating device
operatively connected with the movable mem-
ber of a switch of purely manual tvpe.

In the specific embodiment here shown,
the device has a bearing support 10, adapted
to be secured by bolts in position on the usual
panel, which carries, fixed in openings in
the outer ends of its two forwardly projecting
arms, a bearing pin 11 upon which are jour-
naled the arms of a forked lever 12, carrying
an operating handle 13, and, between the

-
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arms of this lever, two dicks 14 and 15 which

‘may be described as the actuating and the

power disk, respectively. _
- One arm of the hand lever has an out-
wardly projecting stop lug 16 which in co-
operation with a shoulder 17 on the end of

the adjacent arm of the bearing support

serves to limit the forward and upward swing
£ the lever. The other arm of the lever is
xtended, at 18, to the periphery of the disk
15 and terminates 1n an inclined cam end 19
which functions in a manner presently to be
desecribed. | |
The two disks are operatively connected
by a coil spring 20 which, housed as shown

£¢0
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'.-_Wlthlll an annular chamber formed b

10

- flange 21 on the inner face of the a,ctuatmﬂ"
__ dlsk is fixed at its looped outer end upon a-

pin 22 set into the inner face of the actuat-
ing disk 14 and at its inner end is secured by

means of a pin 23 to the inwardly projecting

~ hub of the power disk 15. The disks are also
- provided on their inner faces respectwely,_
with oppositely dlsposed €0- operatmcr stop
lugs 24 and 25.

- The actuating disk 14 has on its outer face

a peripheral shoulder lug 26 against which

L5

the adjoining arm of the hand lever is adapt-
ed to bear, to operatively engage and rotate

the disk, and also a mdmﬂy pm]ectmg ear
927 1n the outer end of which 1s set an .out-
wardly projecting screw pin 28 carrying an
elongated roller 29, of insulating material,
- the function .of Whl(}h will later appear.
- The periphery of the power disk 15 is.
~notched, adjacent the back of the stop lug

25, to provide two oppositely disposed

o qh@uLc_[ﬂlg 30 and 31 and operatlvely related

 to these shoulders, respectwely, are two op-
pc}sltely disposed 1(5)(3]{ levers 32 and 33 which |
carry friction rollens ]ournaled in their outer

ends and are themselves journaled, the lever

33 stmddhncr the lever 32, upon a bearm pm

34 fixed in the arms of the bearing suppmt

10.. The friction roller of the 1ock lever 32,
which may be designated as the open posi-
~ tion lock; is yieldingly held against the pe-

| rzlp,hery of the disk by a compression spring

35, by Wthh it will be forced into the notch

5 In the disk, 1n position to engage the shoul-
der 30, Whenev-er the disk is so rota ted as to

bring the notch opposite it, and will be forced
La.ck out of the notch and 011‘5 of engagement
with the shoulder, to release the disk, by the

inelined cam end 19 of the extended arm of

the hand lever when such lever is swung for-
wardly and upwardly
which may be deswnated as the closed posi-

tion leck may in 111{:@ manner be yieldingly
45 held by a spring with its friction rol

Ag21nst the periphery of the disk and

| "'.'ready to spring into the notch therein and
~engage the shoulder 81 when brought into

position therefor, and may be forced back
therefrom to unlock the disk in any suit-

~ able manner, as by means of a manual re-

lease lever. ~As here shown, however, this

~ lock lever is controlled by a no-voltaﬂ‘e re-
__ lease magnet 36 of the clapper type, the coil
5 of which is in a cireuit controlled by
 eontacts 37 and 38 in turn controlled by

'msulator roller 29 carried by the a,ctuatmn

- disk 14, throuﬂ*h the followmcr connectlons

2t

The lock lever has at its back a downwardly

eatendmw arm 39 1n the lower end of which
is fixed a laterally projecting rod 40.

~carried by a push rod éLQ Which extends

through and recipr ocates in opemnﬂ‘s in the.

any tume.

The lock 1ever 33,

lor bear-

switch
the

The
- outer end of the rod 40 extends through and
- 1s p1voted 1n an opening in a bearmo* head 41

: 1,897,467 |

‘ba,ck and front ends of a supportmﬂ' frame
43, which frame is operatively connected

with the ar mature of the magnet 36 by pivot
screws 44 44 set through openings 1n its

sides 1nto the sides 45 45 of the forked tail
of the armature, the . push-rod and frame

being yieldingly held in normal position rela-

tive one to the other by a spring 46 bearing

‘at one end against the rear end of the frame
‘and at the other end against a collar 47
pinned in position from the rod. A normally
closed push-button switch (not shown) will
‘asually be connected in series with the coil of

the magnet 36 by means of which its circuit -

can be opened and the magnet de- energized at
Tt will be observed that the. parts

5

are 0. rela,ted that when the magnet .36 1s

enercﬂzed and draws in its armature the taill
~of the armature will be swung forwardly
and. carry with it the supporting frame 43

.

to thereby tension the spring 46 which ,acting

‘through push rod 492, rod 40 and arm 39,
'plE‘SS“S forwardly the friction roller of the

lock lever, and, further, that when the arma-
ture is 1eleased on the de-energization of

the magnet its tail will be rocked rearwardly

- and carry with it the frame 43 in ‘manner to
cause the rear end of the frame to strike a

hammer blow against the bearing head 41,

thereby insuring  the withdrawal of the Iock
lever and the rﬂle ase of the disk.

For its operative connection with a sw1tch'

the power disk 15 carries pivotally mounted

95

at 1ts periphery upen a pin 48 the forked

head 49 of a connecting rod 50. And where

the device is to be used with an automatic

nectlnG rod is connected Wlth the armature

of the sw1tch magnet by a head 51 into which
105

the outer end of the rod is threaded and

adjustably locked by a nut 52, which head is

1G0

starter, as 1llustrated in Figs. 1—38, this con-

pivoted upon a pin 53 between the inturned

~ends of two levers 54 54 pivotally mounted
prvot

in turn upon the extended ends of the

pin 55 of the armature and acting on the I

armature in one direction through pins 56 56

110

‘set into the. sides thereof. The starter here

shown, which is a typical across-the-line

the automatic starter is as follows:

Assummo that the contacts of the shrter.

'automa,tlc starter, comprises three sets of
switch contacts the movable members 60 60
of which are operatively connected by bar 61
~and link 62 with the tall of the armature 68 o
of magnet 64.
The operation of the demce as used Wlth |

R
' H |
ot

T
-0 o
-

are open, the armature of its ac buating mag-

net and the parts of the manual ftctuatmn'

device will be p051t10ned as shown in Flrrs
1 and 2. The hand lever 12 hangs idle. T} he

power disk 15, which has 1eef1 rota,ted moa

clockwise dlrectlon (as seen in Fig. 2) by the

downward thrust of the armature 63 acting
through pins 56, levers 54 and connectmgg '

10(:1 50 far enoucrh to allow the frlctloza roller

130
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of lock lever 42 to spring forward into en-’

gagement with the shoulder 30, 1s locked in
open position. The insulation roller 29 car-
ried by the actuating disk 14, which has also
been rotated in a clockwise direction by the
action of spring 20 until stopped by the en-
gagement of stop lug 24 with a stop lug 25,
bears on the tail of and holds open the mov-

able contact 37 of the switch in the circuit of
the no-voltage release magnet 36, so that the

tail of the armature of this magnet, now de-
energized, 1s at the rearward limit of move-
ment, relieving the forward spring pressure
on the lock lever 33. To effect the closure. Wi
the contacts of the starter, the hand lever
12 1s swung forwardly and upwardly, and,
by the engafrement of an arm thereof with
the shoulder lug 26 rotates the actuating disk
14 1n a cc}unter “clockwise direction to there-
by wind up or tension the spring 20. The
first movement of the actuating disk also
swings the insulation roller 29 from the tail
of switch contact 37, which thereupon closes
with the result th‘lt the no-voltage release
magnet 36, being now energized, draws in its
armature, rocks the tail of the armature to
1ts forward position, and thrusts the support-
ing frame 33 forward to thereby tension the
spring 46 and press the fmctlon roller of
lock lever 33 against the periphery of the
power disk 15 (see Fig. 3). Finally, as the
hand lever 12 nears the limit of its upward
movement, as determined by stop lug 16 and
shoulder 17 the cam end 19 engages the
outer fork end of lock lever 32 and forces

- that lever back and out from behind the

shoulder 30; whereupon the power disk 15,
thus released and under the actuation of the
spring 20, 1s immediately and rapidiy rocked
counter-clockwise to thrust the connecting

rod 50 upwards and through the levers 54

and pins 56 to rock the armature 63 and
thereby close the contacts of the starter. This
rotary movement of the disk 15 brings it to
a position in which the friction roller of
lock lever 33 will spring forward and bear
against the shoulder 31 and so lock the power
disk in its contact closing position; and 1t
also shifts the shoulder 1110' 25 forw ardly
against shoulder lug 24, so "that when the
hand lever is released and drops back to 1dle
position the actuating d sk 14 1s held in place

and dees not follow the movement of the

lever. The parts are now all in the position
shown in Fig. 3
til the no- voltan'e release magnet 36 1s de-

energized and relea,ses 1ts arm“tture elther
“on a failure of current in its circuit or by the

opening of the circuit by means of the push-
button switch hereinabove mentioned. And
whenever the no-voltage release magnet 1s
de-energized, its armature rocks fmwardly

by rrrawtv the supporting frame 43 is thrust

1earwardlv by 1its tail and delivers a ham-
mer blow upon the bearing head 41 to there-

3, and there they are held un-

by force the friction roller of rock lever 43

from behind the shoulder 31, the power disk
15 1s unlocked from its closed position, the

contacts of the starter snap open as usual
‘when released, and the

are returned to their orw‘mal starting posi-
tions.

For use in the operation of a hand switch,
as illustrated in Fig. 6, the connecting rod 1s
connected directly “to the movable contact
member 60* of the switch, which may be
either the only movable contact member of
a single pole switch or one of several stmilar

and operatively connected members of a mul-

tiple pole switch, by an adjustable head 517,
similar to the head 51 hereinabove descrlbed
which is pivoted upon a pin 53* between the

~outer ends of two rock levers 54* (one only

here shown) rigidly attached, as by screws
to the opposite sides of the member 602, to
straddle 1ts fulerum point.

The actuating device 1s the same, and 1ts
operation 1s substfmtmlly the same, as here-
mbefore described.

It will be seen that the closure of the switch
contacts 1s effected solely by the action of
the spring 20, after the power disk has been

3

parts of the device :

G

unlocked from its open position, and so 1s -

entirely independent of any movement of

the hand lever either before or after the an- :

locking of the disk.

Tt is also to be observed that, by reason of
1ts unidirectional connection w1th the mag-

‘net armature of an automatic switch, so 10110' “
as the device is idle and the power disk locked *

in open position the levers 54 are withdrawn
from the pins 56 so that the switch can be
operated automatically by its magnet in the
usual manner and without interference.

“While I have illustrated and described my - -

new switch actuating device in what I now

consider the best form for the practical em-

bodiment thereof, it is to be understood that
the device can be variously modified in its

several details, within the scope of the up- *-

pended cla]ms without departing from the
spirit or sacrlﬁcnw the substantial advan-

tages thereof.

tht I claim as new, .and desire to secure
bv Letters Patent, 15—

1. In a device of the character descrlbed
the combination of a movably mounted mem-
ber adapted to be operatively connected with

the movable contact or contacts of an electric
switch,

operatively connected with the switch both
to the open and to the closed positions by 1ts
contacts, a spring adapted to move said mem-

ber from contact-open to contact-closed po- --

sition, a hand-lever adapted when moved in
one direction to tension said spring while

sald member 1s locked in contact-open posi-

tion and then to release the member from

the locking means and thereafter to drop -

means for releasably locking said --
_membpr In positions cor respondmﬂ when so

o

o §
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back to its initial starting p051t1011, and

means independent of the hand-lever for re--

leasing the member from the means loc:ng
it in contact closed position.

-9, In a device of tﬂe character descrlbed

the combination of a member mounted to
reciprocate forwardly and backwardly
limited extent and operatively
with the movable contacts of an electric
switch, locking means adapted to lock said

membe‘r* a0 amst forward nmvemen:iL on reach-

ing the limit of its bftclm*ard movement, lock-
ing means adapted to lock said member
agalnst backwqrd movement on reaching the

limit of its forward movement, a power.

spring associated with and ‘ld&pted b0 e
“the forward movement of said member, a

- second member mounted to reciprocate for-_

‘wardly and backwardly to a limited ex tent_ I

_ and adapLed by 1ts forward movement to
~ tension said spring while said

rst member
is locked agamst fOI‘W rd movement, manu-

-

ally-actuated means operative to eﬂfeﬂt the
Forward movement of said. second member
through a one-way connection therewith and
at the 1imit of such movement to affect the

release of said first member from the means
locking 1t against forwqrd movement, and
means mraewendent oi said manually- qctum‘
ed: means- for reieasing said first member

“from the means J_ochnw 1t qmm% back*mfd_

movement,
3. In a device of the ch.-;...rauter descmheﬂ

- +he combination of a member mounted to re-
°5 ciprocate forwardly and backwardly to a lim-

ited.
said member agaIns
‘reaching the limit of 1ts backward movement,
a power spring associated with .and adanted
to effect the forward movement of said mem

ber, manually operated means for tensmmno'
' -Sald spring while said member is locked at the
limit of its backward movement adapted
when the spring has been suitably tensmned
to effect the release of said member from said
locking means, means for releasably locking

xtent, lockmo' means adapted to lock

saicd member at the Iinut of 1ts forward move-
o ment When moved thereto bv the action of said

- spring, and means for.eff ectmﬁ' an operative
-comttectlon of said member Wlth the movable
contacts of a nower-actuated switch through

8 ONe-way. connecflon with the recipr ecatory |

power element, whereby the-switch can be ac-

tuated manually without interfering Wlth 1ts'_
9 power actuation. |

4. In a device of 't‘le chmracter described,

~the combination of a member mounted to re—”

ciprocate forwardly fmd backwardly to a
hmﬁ'ed extent, means for locking said mem-

A% o
L

_111111+ Gf 1ts backward movement, a power

spring operatively associated with and ada "*:J‘i;--

ed to effect the forward movement of sald

member, mammlly operated means for ten-
-3 3101111'10‘ Sald sprmo' whﬂe the memb eris locked

10 a
eonnected |

t Torward movement o1 .

a0 ainst forward movement whe“’l at the_

1,897,467

at the limit of its rearward movement adapt—
ed when the spring has been suitably ten-

smned to release said member trom said lock- -

- INg means, means COIltI‘OH‘Lble by a no-volt-

age release 111&0‘118‘5 tor releasably locking said
member at. the lrmlt of 1ts forward move-

ment, and means for operatively connecting
said member with the movable conmct or
'contacts of an electric switch. o

3. In a device of the character descrlbed
the combination of a member mounted to re-

70

75

ciprocate forwardly and backwardly to a lim<

1ted extent, means for locking said member .

‘;ﬂ,bamsf‘ forward movement when at the lim-

1t of its backward movement, a power spring

80

operatively associated with and adapted to

eﬁect the forward movement of said ‘inember '
manually operated means for tensioning said

SPring while the m ember is locked at the limit
of its rearward movement adapted when the

85

spring has Lﬂen suitably tensioned to release

said member from said Iockmo' means, means

controlled by a no-voltage release ma @neL n -

a circuit controlled by said manually oper-
ated means for locking said member at the

Iimit of its forward movement adapted to

90

effect the releass of said locking means by a

hammer blow, and means for operatively con-

| 11ect1no' sald member with the movable con-

tact or contacts of an electric switch. |
6. In a device of the character descrlbed

‘the combination of an actuating and a power

disk mounted side by side to rock upon a com-
mon axis, means comprising a rod

pivotally

attached to the periphery of the power disk -
for operatively connecting said disk with -
the mova,ble contact or contacts of an electric

100

switch, means for locking the power disk

a9 ainst forward rotation ab a position corre- -

spondnw to the open position of the switch
contacts when the disk 1s operatively connect-

105

‘ed therewith, a coil power spring attached at

one end to the actuatmg disk and at the other

end to the power disk in manner when ten-

sioned bv the forward rotation of the actuat-
ing disk to rock the power disk forwardlv to

110

effect the closure of the switch contacts when

sa1d power disk is operatively connected
‘therewith, a hand lever pivotally mounted on
the axis of the -actuating disk and adapted
through a one-way connection therewith to
rock the sald disk forwardly to tension the-
power spring while the power disk is locked in
1ts open position and when the spring has been
suitably tensioned to release the power disk

from its said locking means, and means tor
releasably locking the power disk at 1ts for-

sald spring.

120

ward position,. to hold the switch contacts
closed when Sald disk is operatively connect-
‘ed therewith, when moved to such pos1t10n by

125

7. In combmatlon an electromagnetlcally '

~controlled electric sw1tch a power disk ro- .
tatably mounted and connected with the ar-
mature of the smtch magnet by a one-way

130
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connection operative to move said armature
to closed position to thereby close the switch
when the power disk is rocked in a forward
direction and to return the power disk to 1its
starting position when released to allow the
armature and switch to open, means for lock-
ing the power disk at its starting position
against forward rotation, an actuating disk

mounted at one side of the power disk to ro-

tate coaxially thereof, a power spring opera-
tively connected with the two disks in man-
ner to be tensioned by the forward rotation
of the actuating disk when the power disk 1s
locked in starting position and when un-
locked therefrom to rock the power disk for-
wardly to move said armature to closed posi-
tion, manually operated means for rocking

“the actuating disk forwardly through a one-

way connection therewith to tension the pow-
er spring and adapted when said spring has
been suitably tensioned to release the power

disk from the locking means holding it at
its starting position, and means for releas-

ably locking the power disk in its forward

‘armature-closed position when rocked there-
‘to by the power spring to hold said armature

closed. _ o _

8. In combination, an electromagnetically
controlled electric switch, a power disk ro-
tatably mounted and connected with the ar-
mature of the switch magnet by a one-way
connection operative to move said armature
to closed position to thereby close the switch
when the power disk is rocked 1n a forward
direction and to return the power disk to its

starting position when released to allow the

armature and switch to open, means for lock-
ing the power disk at its starting position
against forward rotation, an actuating disk
mounted at one side of the power disk to

 rotate coaxially thereof, a power spring oper-

45

o0

60

6o

atively connected with the two disks 1n man-
ner to be tensioned by the forward rotation
of the actuating disk when the power disk
is locked in starting position and when un-
locked therefrom to rock the power disk for-
wardly to move said armature to closed po-
sition, manually operated means for rocking
the actuating disk forwardly through a one-
way connection therewith to tension the pow-
er spring and adapted when said spring has
been suitably tensioned to release the power
disk from the locking means holding
its starting position, means for locking the

power disk in its forward armature-ciosed

position when rocked thereto by the power
spring to hold said armature closed, and
means including a no-voltage release magnet
controlled by the rocking of the actuating
disk for controlling said forward position
locking means. =~ - | |
9. In combination, an electromagneticall
controlled electric switch, a power disk ro-
tatably mounted and connected with the ar-
mature of the switch magnet by a one-way

ing the
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connection operative to move sald armature
to closed position to thereby close the switch
when the power disk is rocked in a forward
direction and to return the power disk to its

starting position when released to allow the

armature and switch to open, means for lock-
power disk at its starting position
against forward rotation, an actuating disk
mounted at one side of the power disk to
rotate coaxially thereof, a power spring op-
eratively connected with the two disks 1n
manner to be tensioned by the forward ro-
tation of the actuating disk when the power
disk is locked in starting position and when
unlocked therefrom to rock the power disk
forwardly to move said armature to closed
position, manually operated means for rock-
ing the actuating disk forwardly through a
one-way connection therewith to tension the
power spring and adapted when said spring
has been suitably tensioned to release the
power disk from the locking means holding
it at its starting position, means for locking

‘the power disk in 1ts forward armature-closed

position when rocked thereto by the power
spring to hold said armature closed, and
means including a no-voltage release magnet
in a circuit controlled by the rocking of the
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actuating disk for controlling said forward-

position locking means in manner to efiect the
withdrawal thereof by a hammer below.
10. In a device of the character described,
the combination of an electromagnetically
controlled electric switch and manual means
for efiecting a quick closure of the switch in-

cluding a one-way operative connection with .

the armature of the switch magnet, whereby
the switch can be operated automatically by
its magnet without interference from the said
manual means when not in use, and means
for effecting through such connections a

quick closure of the switch contacts.
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