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'UNITED STATES PATENT OFFICE.

HERBERT W, CHENEY, OF MILWAUKEE, WISCONSIN; ASSIGNOR TO ALLIS-CHALMERS
S o COMPANY, A CORPORATION OF NEW JERSEY. : :

Te all whom it may concern’:
‘Be it known that I, HERBERT
-a citizen of the United States, residing at
Milwaulkee, in the-county of Milwaukee and
“State of Wisconsin, have invented certain
new. and useful Improvements in Switch-
Operating Mechanisms, of which the fol-

lowing is a full, clear, and exact specifica-

tion.’s .
. This invention relates to switches, and
particularly”to that type wherein there is
provided at some point between the handle
and the switch a separable connéction or
coupler whielt' permits the switch te be
opened independently of the handle.
More particularly the present invention
relates to an improved switch operating
‘mechanism and especially to certain fea-
tures in connection with the separable con-
nection between the handle and the switeh.
" The object of the invention is the pro-

" vision of an effective and reliable switch
. -operating mechanism which is compact and
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. The particular

simple in construction, which will permit
the switch to be closed or opened manually,
or to be opened automatically independ-
ently of any movement of the switch handle
-0 that it will be impossible for the opera-
‘tor ‘to hold the switch closed by retaining
the handle in its “on” or closed position
during the continuance of an abnormal line
condition, such ds an overload.
operating

“which I have-shown in the accompanying

drawings and which will be described. pres-
ently, mecludes two rotary shafts, one of
which is. connected to the operating handle

~-and the other of which extends te and op-
- erates the movable contact member or mem-
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bers of -the .switch, the two shafts being
" adapted to be movéd in unison or independ-
ently, depending upon whether or net the

" 4yparts of the coupling means are in driving
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engagement. Some of the features of my
present invention, however, are not limited
to an-operating mechanism of this particu-
lar type, and may, with slight modificaticns
~which T consider swithin the scope of my in-

vention, be adapted te switches and operat-

ing:mechanisms guite different in form and
" principle from those here shown.

My invention may be briefly summarized
.-as .consisting in certain novel details cf
-construction and combinations and arrange-

ments of parts which will be deseribed in

Specification of Letters Patent.

W. CHEi\‘EY, :

mechanism’

SWITCH-OPERATING MECHANISM.

. Patented Feb.4.1913.

 Application filed April 3, 1909. Serial No. 487,731.

the specification and set forth in the ap-
pended claims, - iy

Reference is had to the accompanying
sheets of drawings, in which—

Figure 1 is a side elevation of a switch
having an operating mechanism construct-
ed in accordance with my invention; Fig. 2
is a sectional view substantially along the
line 2—2 of Fig. 1, looking toward the
switch board; Fig. 3 is a vertical sectional

view substantially along the line 3—3 of

Fig. 2, looking 1n the direction indicated

by the arrow; Fig. 4 is a view of a portion.

of the operating mechanism viewed as in
Fig. 2, and showing the relative positions
of certain parts particularly of the sepa-
rable driving conmnection, when the switch
has been opened automatically; and Fig.
5 is a similar view showing the parts of the
connection reéngaged or the driving con-
nection restored so that the switch can be
closed by a movement of the operating
handle. ‘
Referring now to the figures of the draw-
ing, 10 represents the switch-board panel
on the front of which is' the operating
handle 11, and on the rear of which is se-
cured a switch 12 and certain parts of the
operating mechanism to be described. .

Secured to the front and rear of the.

panel respectively by means of screws or
bolts 14 are two cast metal plates 15 and
16, the former of which. 1s preferably
notched and codperates with the handle to

(hold the latter in its “on” or “off 7 posi-

ticns, and the latter of which holds and
supports part of the operating mechanism.
The plate 16 has a tubular flange 17 which
projects forwardly through the panel and
through the plate 15 as shown in Fig. 3,
and forms a bearing for a hollow shaft 17
which projects forwardly beyond the plate
15 and rearwardly beyond the plate 16.

To the forward end of the hollow shaft 17

is secured the handle 11 which. consists of
two main parts 11* and 11°, the former sur-
rcunding and being secured.to the eénd of
the shaft 17 by means of a screw 18, and
the latter being pivoted to the portion 112
by means of a transverse pin 19. The por-
tion 11° of the handle is pressed yvieldingly
forward toward the plate 15 by means of
a leaf spring 20 and provided v."th a tongue
or projection 21 wuich is adapied to co-
operate with certain netches on the plate
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15. To the rear end of the hollow shaft 17
is secured by means of a screw or pin 22,
a hub 23, having an integral crank arm 24
and a shorter arm 24* at substantially right
angles to the arm 24. This arm 24 forms
part of the separable cennection or cou-

pler to be explained more fully presently.

The switch 12, a portion of which .is
shown in Fig. 1, includes a cast nietal frame
25 which is secured to the plate 16 and to
the panel by arms 26 and 262 said frame
forming an oil receptacle and being pro-
vided with a removable cover 252, Mounted
in the upper portion of this frame or inclo-
sure 25 is a horizontal rotary shaft 27, the
axis of which coincides with the axis of the

‘hollow shaft 178, and which, in this case

extends through and is ]ournaled in the hol-
low shaft 172, the forward end of the shaft
27 in this case extending beyond the end of
the shaft 17* and having secured thereto a

" retaining collar 28. The shaft 27 may be

25

employed for operating any suitable switch
and may convey any desired movement to
the movable contacts of the switch, but in

- this case it is designed to shift a plurality of
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movable contact members 29 in a vertical
direction. These contact members 29 are
carried by a horizontal shaft 30 which is be-
low the shaft 27 and receives vertical move-
ment from the latter by means of cranks 31
and links 32 the latter heing connected to
the ends of the cranks 31 and to the shaft
30, one of the cranks 31 and one of the links
32 being shown in Fig. 1. The shaft 30 is
guided for movement by any suitable guid-

- ing means and is designed to be shifted up-
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wardly so as to open the switch with a quick
movement by means of sprmgs 33, one of
which is showr-in Fig. 1.

Secured to the shafi 27 adjacent to the
crank arm 24 is a crank arm 34 in the form
of the segment of a circle and having at its
outer arc shaped end 34* and near one cor-
ner thereof a rounded motch 35 which is
preferably slightly larger than a half cir-
cle and has an mclmed portion 352 Pivot-
ally connected to the outer end of the crank
arm 24 and extending in the plane of and
over the segment 34 is an arm 36 which is
hollowed out or recessed on its under side
and is provided between the downwardly
projecting sides formed by the recess, with a
roller 37 which is mounted upon a pin 38
projecting transversely through the sides of
the arm 36 and extending a suitable distance
bevond the latter toward the switch-board.

-This roller is of a size such that it will read- -

ily engage the notch 35. The arm 36 is
pressed toward the segment 33 so as to hold
the roller either in the notch 35 or upon the
arc shaped portion of the segment 34. by

.means of a coil sm'lntr 39 Wh]ch is connected

to the end of pin 38 and to the free end of
the arm 24, which, as stated before, extends

1,052,400

,from the hub with which the cmnk arm 24

is integral.

When the roller is the full distance in the -

notch 35, a driving connection is formed be-
tween the hollow shaft 17* and the shaft 27
no matter in what direction. the switch han-
dle is moved. When the switch is opened
antomatically in a manner to be explained
presently, the -parts of the coupler or c’on-
necting means occupy substantially the posi-
tions shown in Fi ig. 4, that is, the segment is
turned relative to the roller 87 through a

‘ sultable arc, the turning of the se(rment be—

ing due to the rotation of the shaft 27 inci-
dent to the opening of the switch. The
roller now bears against the arc shaped por-
tion of the segment To close the switéb the
handle is thrown from one extreme pomiion
to the other so as to cause the arms 24 and
36 to be turned In a proper direction uatil
the roller 37 again drops into the notch 35,
parts being then in the position shown in
Fig. 5. When the switch handle is thrown
in the opposite direction, the arms 24 and
36 and the segment 84 will be turned simul-

taneously, the driving connection now be- -
‘ing formed, and the switch can be closed.

In order that the segment 34 may be readily
relessed or separated from the arm 36 to
eﬁ:'ect the opening of the switch, I provide
in the path of the arm 36 a proj ectlon which,
at t% . final closing movement of the h(m—
dle, ur just as the switch is being closed, ds
engaged by the end of the arm 36 “and causes
a slight relative movement between the lat-
ter and the segment 34, the movement of the
arm 36 being ‘sufficient to 1ift the roller par-
tially from the notch 85 or until. it rests
upon or engages the inclined portion 35* of
the notch. When the parts are in this posi-
tion, the engaging parts of the coupler are
biased toward entire disengagement but are
normally prevented from relative separation
by means to be described. The projection
referred to consists in this case of an adjust-
able screw 40 mounted in a lug 41 project-
ing rearwardly from the plate 16.

To hold the parts in-the position just de-
scribed, and in order that the switch may be
opened manually or automatieally, I pro-
vide the following mechanism: Pivoted
upon a pin 42 e\tendmfr laterally” from the
plate 16 is a bell crank “lateh or trigger 43,
having an arm 44, the lower end of which is
held by a coiled sprmnf 45 a short distance
above the head of the screw 40 in position
such that it will be engaged by the end of
the arm 36 as the latter is moved upwardly
after engagement with the head of the screw
40 and- as the roller 87 engages the inclined
portien 35* of the notch.
that the switch cannot now be opened until
either the arm 44 has been rocked ouf of
engagement with the arm 36, or until the lat-
ter has been moved by a manual operation
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of the switch handle out of engagement with
the arm 44. The bell crank lever 43 also
includes an arm 45 which is connected by a
link 46 to one end of a small lever 47 pivot-
g ally mounted upon the frame 48 of a trip-
ping magnet 49. The magnet is provided
with an armature 50 which is normally held
" in the lowermost position by a support 51,
and which, when an overload occurs in the
main circuit, will be drawn upwardly so as
to strike a hammer 52 which is directly be-
low one end of the lever 47 and will rock
said lever 47 so as to cause the link 46 to
move the arm 44 of the bell crank 43 cut
15 of engagement with the end of arm 36." As

10

soon as these parts are disengaged, the mem-.

-bers which tend to open the switch, in this
case the springs 33, cause the segment to
force the roller upwardly entirely out of
20 the notch or off of the inclined portion there-
of. The segment is then quickly turned
to the position shown in Fig. 4 by the open-
ing movement of the switch. The opening
of the switch may be effected manually, or
5 rather the arm 36 may be manually disen-
gaged from the arm 44 of the bell crank
Iatch by shifting the switch handle and after
this takes ‘place the segment and the roller
. 87 are disengaged and the switch is opened
with a quick movement, by the springs as
just’ described. ‘

What I claim as new and desire to secure
by Letters Patent is:— .

1. In combination with a switch, an oper-
atinig mechanism comprising a handle and a
coupler' through which said handle may
operate the switch, said coupler comprising
two concentrically arranged parts swhich.
are connected together in driving engage-

40 ment until the switch is tripped, and means
for causing a slight relative movement be-
tween said parts of the coupler during the
movement of the handle, so that after the
switch is closed said. parts are biased to-

45 ward separation.

9. In combination with a switch, an oper-
ating mechanism comprising a handle and

a coupler through which said handle may

A operate the switch, said eoupler comprising
.50 two concentrically arranged parts which are
connected together in driving engagement
until the switch is tripped, means for caus-
ing a slight relative movement between said
parts of the coupler during the final clos-
ing ‘movement of the handle so that said
parts are biased toward separation after the
switch' is closed, arnid means for normally

‘preventing the separation of said parts.

3. Tn combination with a switch, an oper-

60 ating ‘mechanism comprising a handle and

-a connection through which said handle may
. operate the switch, said connection compris-

ing two rotatably mounted parts iwhich are

in driving engagement until the switch is

66 tripped, means for causing a slight relative
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.one of the parts of the coupler to be moved

movement between said parts of the coupler
during the final closing movement of the
handle so that said parts are biased-toward’
separation after the switch is closed,-and a
lateh for normally preventing the separation
of said parts. TR

4. In combination with a switch, an oper-
ating mechanism comprising two members,
one connected to the handle, and the other
to the switch, and a coupler between said
members, said coupler comprising two rota-
tably mounted parts which are connected
together when the switch is closed by a
movement of the handle, means for causing
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80
to a position such that it tends to move out

of engagement with the other part of the
coupler, and means for' normally preventing
disengagement between said parts.

5. In combination with a switch, an op-
erating techanism comprising a handle nd
a separable coupler through which -aid
handle may operate the switch, said coupler
comprising two rotatably mounted parts,
one having an open notch and (he other a
projection which engages said notch while
the switch is being closed. and means for
causing a slight relative niovement between
said projection and the part having a notch
so that said partstend to separate, said rela-
tive movement taking place during the final
movement of the switch handle.

8. In combination in a switch operating
mechanism, an operating handle, two con-
centrically arranged members, one connected
to the handle and adapted to shift the other,
a separable connection between said mem-
bers, said connection comprising two parts,
one having a notch and the other a projec-
tion, which, when in full engagement with
said notch, permits one of said members to
be shifted by the other, means for causing a
slight relative movement between said parts
of said members during a final movement of
the handle in one direction, and means fcr 110
stopping said relative movement -and for
holding the parts of the coupler in positions
such that they are biased to separation.

7. In combination with a switch, a switch
operaling mechanism comprising two mem-
bers, one cennected to the handle and the
other to the switch, a separable connection
between said members comprising two ad-
jacent rotatably mounted arms connected to
the. two members respectively, ore of said
arms having an open notch and the other a
device which is adapted to engage said notch
when the handle is moved to one position
and to remain in engagement therewith
while the switeh is being closed by a further .125
movement of the handle, and a member for.
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causing said device to be moved partially

out of said slot during the final closing
movement of the handle, to a position such
that sald device tends to emerge from said 130-
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“slot' and pefmit ‘the parts of the -coupler to

move relative to each other. .
8. In combination with a switch, a

bers, one connected to the handle and the

~other to the switch, a separable connecticn:

between said members comprising two ad-
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jacent rotatably mounted arms connected to

said members respectively, one arm having.

an open notch and the other a device which
is adapted to engage said notch when the

‘handle is moved to one position and to re-

main in engagement therewith while the
switeh is being closed by a further move-
ment of the handle, a2 member for causing
said device to be moved partially out of said
slot during the final closing movement of the

‘handle, to a position such that said device

tends to emerge from said slot and permit
the arms to move relative to each other, and
a movable device for preventing movement
of said device from the notch until after the
occurrence of a predetermined abnormal line
condition. :

9. In combination with a switch, a switch
opérating -mechanism comprising a rotary
handle, a shaft connected to the handle, a

'second .shaft connected to the switch, a sep-

“arable connection between caid shafts com-
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prising two adjacent members connected to

-said shafts respectively, said members be-

ing in driving engagement until the switch
is tripped, and means for causing a slight
relative movement between the parts of said
connection during the final closing move-
ment of the handle so that said parts are
biased toward separation.

10. In combination with a switch, a switch
operating mechanism comprising a rotary
handle, a shaft connected to the handle, a
second shaft connected to the switch, a sep-
arable connection between said shafts com-
prising two adjacent members connected to
said shafts respectively, said members being
in driving crigagement when the switch is
being closed by a movement of the handle,

‘means for causing a slight relative move-

ment between the parts of said connection
during the final closing movement of the
handle so that said parts of the gonnection

_are biased toward separation, and means for

normally preventing disengagement between
said parts. :

11. In combination with a switch,a gwitch
operating mechanism comprising a handle,
two shafts, one connected to the handle and
the other to the switch, a separable connec-
tion between said shafts, said connection
comprising two members, one having an
open slot and the other a device which is
adapted to extend into-said slot and thereby
form the.driving connection between said
shafts when the switch is being closed by
a movement of the switch in one direction,
means for causing a partial movement of

switch
operating mechanism comprising two mem-

1,052,409

said device in the slot during the final clos-
ing movement of the handle to a position
such that it is biased toward movement out
of the slot, and means for normally prevent-
ing disengagement between said parts.

70

12. In combination with a switch, a switch -

operating mechanism comprising a handle,
two shafts, one connected to the handle and

the other to the switch, a separable connec-

tion between said shafts, said connection

‘comprising two members one having an

open slot and the other a device which is
adapted to extend into said slot and thereby
form the driving connection between said
shafts when the switch is being closed by
a movement of the switch in one direction,

means for causing a partial movement of.

said member to a position such that it is
biased toward movement out of the slot,
and means for holding said parts together
and for automatically releasing the same
upon the occurrence of a predetermined line
condition. ’

13. In combination with a switch, an op-
erating mechanism therefor comprising an
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operating handle, a shaft connected to said -

handle, a second shaft connected to the
switch, a separable connection between said
shafts comprising two members connected
to the shafts respectively, one having a
notch and the other an arm pivoted there-
to and provided with a device which is
adapted to engage said notch so as to form
the driving connection between ‘the shafts,
means for causing said device to engage the
notch when the handle is moved to one ex-
treme position, and to be held yieldingly
therein when it is moved to the other ex-

- treme position in closing the switch, means
 for causing said device carried by the arm

to be moved partially from said slot during
the final closing movement of the handle to
a position such that the parts of the coupler
are biased toward separation, means for
holding the parts against such separation,
and means for shifting said holding means
so as to permit the switch to be opened.

14. In combination, a switch, an operat-
ing mechanism comprising an operating
handle, two shafts, one connected to the
handle, the other to the switch, a separable
coupler between said shafts, said coupler
comprising two members mounted on said
two shafts respectively, one of said -mem-
bers having an open notch and the other
having pivoted thereto, a spring pressed arm
provided with a roller adapted to engage
said notch and to remain in engagement
therewith during the closing of the switch
by a movement of the switch handle in one
direction, means for causing said roller to
move partially from said notch during the
final closing movement of the handle to a
position 'such that it is biased to emerge
entirely from the slot, and a member which
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coupler between said shafts,’ said coupler.
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is engaged by said arm and normally pre-
vents the roller from' emerging from the
slot. SR
'15. In combination, a switch, an operat-
ing mechanism comprising an operating
handle, two shafts, one connected to the han-’
dle and the other to the switch, a separable

comprising two members mounted on said
two shafts respectively, one of said mem-
bers having an open notch, and the other
having pivoted thereto, a spring pressed arm
provided with a_roller adapted to engage

said notch, and to remain in - engagement |
therewith during the closing of the switch |
by a movement of the switch handle in one

. . -~ . ..
direction, means for causing said roller to

move partially from said notch during the .

final closing movement of the handle to a
position such that is it biased to emerge
from the slot, a pivoted latch which is
engaged by said arm and normally pre-
vents said roller from emerging from the
slot, and means for automatically tripping

said latch so'as to permit the parts of the :

coupler to separate and the switch to open.

 In testimony whereof I affix my signa-

ture, in the presence of two witnesses.
'~ HERBERT W. CHENEY.
Witnesses:.
. C. Casg,
Cuas. L. Byrox. -
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