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My invention relates in general to hoist in-
terlocking means, and particularly to interlock-
ing means for that type of hoist'which is actu-
ated by a reversing -electric motor forming an
integral part of the structure and is'a division
of application Serial No. 247,375, ﬁled December
23, 1938.

It is well known to those skilled in the art tha,t
in the manufacture of inexpensive ¢lectric hoists,
fractional horsepower motors of the single-phase,
split-phase, or capacitor type induction motor
are ‘employed. - 'The great drawback, however,
_in the use of such a type of motor, is that when
reversing its direction of rotation, the shaft
thereof must come to a standstill before reversal
can be effected. In other words,; if the reversing
switch. controlling the motor is quickly reversed,
which is not unusual when such a- hoist is han-
dled by the ordinary workman, the motor shaft
will not have time to come to a standstill before
being reversed but will continue to rotate in the
same- direction.

Cne of the principal objects of my invention
has been to provide a hoist having -mechanical
interlocking means located between the control
lever of the hoist' and the controller switch
thereof, whereby in the event that the.control
cords attached to the lever are too quickly.op-
erated in the act of reversing the rotation of the
motor shaft, the control mechanism will be:tem-
porarily locked for a period of time sufficient to
permit the motor to come to-a standstill,
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Another object has been to provide -a hoist -

having resetting means, whereby the interlock-
ing means will be returned to the position just
preceding its actuation in the event that  the
load carried by the hoist is not to be reversed
but is to be again moved in the same direction.

Another object has been: to.provide a device of
such & nature that it may, if desired, be applied
to existing hoists without having to rede51gn or
alter such hoists.

Moreover, my device makes it possmle to man-
ufacture an inexpensive  hoist because of the
fact that an inexpensive type :of electrlc motor
can be safely employed. .

Furthermore, my invention- does not. compli-
cate the structure of the hoist: with whieh it is
used nor does it add materlally to the cost there-
of.

The above objects and advantages have been
accomplished by the device shown in the ac-
companying drawings, of which: -

Fig. 1 is a plan view, partly in section, of a
complete electric hoist embodying my invention,
the section being taken on line {—I{ of Fig. 2.

Fig. 2 is a side elevation of the device; 4 por-
tion thereof shown in section and taken on line
2—2 of Fig. L.

Fig, 3 isan end elevation of the hoist with the
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end cover removed, showing my mventmn in one
of its neutral positions.
Fig. 4 is a sectional elevation taken on hne
&—4 of Fig. 1, showing details of my invention.
Fig. 5 is .a fragmentary, sectlonal view taken

on line 5—5 of Fig. 2.

Fig, 6 is a fragmentary, sectlonal view ox the
hoist taken on line 6—86 of Fig. 2.-

Pig. 7 is'a fragmentary, sectional view Sxmlla.l
to. Fig. 6 but showing the usual type of ‘motor
brake control,

Figs. 8, 9 and 10 are fragmentary views show-
ing the control lever and locking mechanism. of
the form. of my invention of Figs. 1 to 5, in-
clusive, in various positions of operation.

Fig. 11 is an end, sectiona] elevation of a hom,
equipped with-a modified form of mterloek‘ng
means, taken'on line ({—I{1 of Fig. 12.

Fig. 12 is a side, fragmentary, sectional ele-
vation of the form of invention shown in Fig. 11,
taken on line {2—I12 of that figure. .

Figs. 13 and 14 are fragmentary views showing
the control and interlocking means:of the form
of invention shown in Figs, 11-and .12 in Varlous
positions of operation.

Referring now to Figs. 1 to 5, mc]uswe whers
I show the preferred embodiment of my inven-
tion, 15 represents an electric hoist embodying
my invention. The hoist is -equipped with an
electric motor 18 which is of the single-phase,
split-phase, or split-phase capacitor type which,
as is well known in the art, is the most inexpen-
sive type. of electric motor. - As -hereinbefore
pointed out, it is necessary to use this type of
motor if an' inexpensive electric: hoist is to be
manufactured. As shown in Figs. 1 and 2; the
capacitor of the motor is.shown at 28, and the
controller switch is shown at 21, This controller
switch, which is actuated by means to be here-
inafter described, is, as is well known, for the
purpose of connecting a source of electric: cur-
rent to the electric motor and is of such a nature

that the motor can be run in either direction. -

The casing parts of the hoist are represented
at 23 and 33 and enclose portions of ‘the device.
The load-lift wheel 24 of my device is made an
integral part of a load-life shaft 25, which is
suitably mounted in bearings and concentrically
arranged with respect to:the axis of the motor
shaft 26. - The shaft 25 is hollew and the motor
shaft 26 is preferably extended therethrough.
The driving gear 39 of the hoist is mountéd upon
the outer end of the load-lift shaft 25.. The
motor shaft 26 is extended beyond the driving
gear and has the motor pinion 3{ mounted
thereon. This pinion may be attached to the

.motor shaft or it may form. a part of an in-

tegral sleeve 82 which is carried by the motor
ehaft and which is suitably mounted in a bearing
formed in the casing part 33. The motor shaft
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is extended beyond the end of this sleeve 32 and
has the brake drum 234 rigidly mounted thereon,
to be hereinafter more fully described.

The intermediate gear 35 of the hoist is

mounted upon an intermediate shaft 36 which is

journalled in suitable bearings carried by the
casing parts 23 and 33. The intermediate gear,
of course, is in mesh with the motor pinion 31,
and the intermediate shaft ‘3% has a driving
pinion 40 either formed thereon or attached
thereto, which pinion meshes with the driving
gear 30.

The intermediate shaft 3§ is tubular and pro-
vided with an axial bore through which the hoist
control shaft 41 passes. This control shaft is
mounted in suitable bearings 42 and 43 carried
by the casing parts 23 and 33 and has its outer
end 44 mounted in a suitable bearing 45 formed
in the casing cover 48. This control shaft ar-
rangement is the invention of Erford E. Robins,
and is the subject matter of a separate, copend-
ing application filed April 25, 1939, Serial No.
269,948. The. cover 46 is fastened by suitable
means to the casing part 33 which in turn is
secured to the casing part 23. Mounted upon
the control shaft 41, and preferably immediately
in front of the bearing 43, is the brake cam #£7.
This cam acts upon spring-pressed buttons 48
which are carried at the lower ends of the brake
arms 49. Each of these buttons is mounted for
limited axial movement within a slesve 39, the
exterior of which is screwthreaded and carried
at the end of the brake arm in a suitable thread-
ed aperture, whereby the position of each bution
with respect to the arm may be accurately ad-
justed. A spring Bl is carried by each of the
sleeves for pressing each button inwardly and a
pin 52, moving in a slot 69, limits the extreme
inward movement of the buttons. The springs
51 are so designed that when the cam, which is
carried by the control shaft, is operated in the
direction of lowering of the lead, these springs
will counteract the tension of the brake spring
53. 'This brake spring is mounted upon a bolt
54 which, as is customary, passes through both
brake arms 49, the tension of the spring being
adjusted by suitable screwthreaded means. Each
of the brake arms 49 is provided with suitable
brake shoes 57 which engage with the brake
drum 34. Each of the brake arms 48 is pivotally
attached to the casing by means of pins 88. The
brake releasing means just described is the in-
vention of Erford E. Robins and is the subject
matter of a copending application, It is obvious
that my brake control invention may be applied
not only to a hoist having the specific type of
brake releasing means just described, but also
to a hoist having the usual motor brake releas-
ing mechanism, as shown in Fig. 7. As here
shown, the brake arms 43 (shown in fragmen-
tary manner) carry screws 58 in adjustable man-
ner, on the inner end of each of which is the
usual cam-engaging disc 58.
engaged by the cam 67 when rofated in either
direction to cause the brake arms to be separated
so as to release the brake.

Mounted upon the extreme ocuter end of the
control shaft 41 is the conirol lever 55 of my
device. The control -shaft, due to the propor-
tions of the hoist, is out of alignment with the
controller switch shaft 538, and these two shafts
are connected together for rotative operation by
means of a segmental gear §0 carried by the con-
trol shaft 41 and an intermeshing, segmental
gear 61 carried by the switch shaft §5. The seg-
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mental gear 61 carries an arm 62 which is con-
nected by a suitable link 63 to the usual safety
trip lever 64 of the hoist.  As is well known, this
trip lever serves to shut off the motor when the
hoist is inadvertently operated in either direc-

- -tion to the limit of its movements, thereby pre-
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venting the hoist from being operated heyond
predetermined points.

The control lever 55 is provided with & hub
719 and two outwardly extending arms 7! and
12. EFach of the arms 7l and 12 is provided with
an aperture 13, through which the upper ends
of the operating ropes 14 and 7% may be passed.
A knot is preferably formed at the end of each
of the ropes after its passage through the aper-
ture for retaining the same in place. These
ropes extend downwardly to within reach of the
operator of the hoist, where a suitable handle 8@
is provided. The control lever 5§ is provided
with an upwardly extending arm 8{ which car-
ries an inwardly extending pin 82. A centraliz-
ing spring 83 is mounted upon the hub 70 of the

~ lever and has its ends 84 and 85 extended up-
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These discs are -

wardly and in engagement with the pin 82. The
spring is held in position by means of the up-
wardly extending arm 81 and by means of a lug
16 projecting downwardly from. the hub 78 of
the control lever. The ends 84 and 85 are of
such length that they also engage with a sta-
tionary lock bar pin 88, which is carried by a
bracket 98. The bracket 90 is preferably secured
by suitable means to the casing part 33. By
means of the centralizing spring 83, and the pins
82 and 86, the control lever 55 will be held nor-
mally in its neutral position, as shown in Fig. 3.

The lock bar 91 of my device is mounted above
the control lever 55 and upon the lock bar pin
86 carried by the bracket 8. The lock bar is
provided with a centrally arranged slot 82 which
permits longitudinal sliding and oscillatory
movement of the bar upon the pin 86.

The control lever arms Ti and 12 of my device
are symmetrically arranged about the axis of os-
cillation of the lever and each of them is pro-
vided on its upper surface with a locking abut-
ment 93 and with a resetting abutment 24. The
locking abutment 93 is provided by the stepped
arrangement of the upper surfaces 95 and 96
of the arm. The resefting abutment 84 is pro-
vided on each arm by an upstanding Ilug i09.
The locking abutments 93 and resetting abut-
ments 94 are engageable with the lower corner
edge 101 and the end surface 102 at either end of
the lock bar during the operation of the control
lever, as hereinafter described. -

Referring now to the form of invention shown
in Pigs. 11 and 12, 185 is the control lever which
is mounted upon a control shaft 106, supported
at its outer end by the cover part 1§18 and at its
inner end by a casing (26 in a manner described
in connection with the other form of invention.
This control lever has a hub i1l and two control
arms (12 and 113. Each of these arms is pro-
vided with an aperture (14 through which the
control cords 115 and 116 are passed. The con-
trol lever in this form of invention is provided
with an upwardly extending reset arm 120
which carries a reset pin 121. The lock bar 122
of this form of invention is provided, like in the
other form of invention, with a longitudinally
arranged slot 123 which is mounted for longi-
tudinal movement and for oscillation upon a
detent pin 124. This defent pin is carried by a
detent bracket 125, which is suitably secured to
the casing part 126 of the hoist. :
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The lock bar in this form of invention is pro-
vided at each side of the- center with a reset
arm 130, which arms are interspaced in relation
to each other. The reset pin {20 is movable
within this space and between said reset arms.
This bar 122 is provided at each end with- an
edge 131 and an end surface {32. . The edge 131
and the end surface 132 at each end of the lock
bar are engageable with a locking abutment 133
carried at each end of the control lever and

formed by a lug 134; provided at the end of each-

of the .arms. Each of the locking abutments 133
terminates at a surface 135 formed on each of
the arms of the control lever.,

As pointed out in the preamble, it is an object
of my invention to prevent the too rapid opera-
tion of the control lever when reversing the mo-
tor.  In carrying out this function by the in-
vention shown in Figs. 1 to. 5, inclusive, and Figs.
8 to 10, inclusive, let it be assumed that the op-
- erating cord 75 when pulled operates the con-
troller switch 21 to elevate the load carried by
As will be clear from the structure
hereinbefore described, when the cord 75 is
pulled downwardly, the control lever 55 will
cause the rotation of the contrel shaft 4{ in
‘clockwise direction, as viewed in Fig. 3. The
. shaft 56 of the .controller switch will be eper-
ated in- counterclockwise direction through the

medium of the segmental gears 60 and 6i car- o

ried, respectively, by the control shaft and the
controller  switch shaft. When the controller
switch shaft is thus rotated; the current from
any suitable source will be allowed to flow

through the motor, causing its shaft to rotatein. 3:

clockwise direction. The load carried by the
hock of the hoist will, therefore, be elevated.
As the control lever is being rotated in clockwise
direction to the position where the hoist will be
operated to elevate the load, it will be moved to
the position shown in Fig. 8. As shown in this
view, the right-hand end of the lock bar 81 will
ride along the surface 96 and drop down to the
surface 85 past the locking abutment 93. Tt is
to be assumed that the lock bar has been moved
to the right to the position where the pin 86 will
be at the left-hand end of the slot by gravity or
by the resetting abutment 94 at the opposite end
of the lever, to be hereinafter described, and as

shown in Figs. 3 and 8. When the control lever :

is now allowed to. return to neutral, by means of
the centralizing spring 83, the right-hand edge
- 101 will move along the surface 95 until the end
surface 102 at that end of the lock bar contacts
the locking abutment 93. From this point, fur-
ther counterclockwise movement of the control
lever will cause the lock bar to be moved up and
along on the lock bar pin 86, * If such movement
is so timed that the motor has an opportunity to
stop before reversal of its shaft is effected, the
lock bar will ride on the pin until it has passed
its center of gravity, whereupon it will -fall in
counterclockwise direction so that the left-hand
edge 101 will contact with the surface 96 at the
left-hand end of the control lever, where it will
be in position to engage with the abutment $3
at the left-hand side of the control lever when
the lever is returned from its reversed or coun-
terclockwise movement when and if such lever is
moved to such reversed position.  Assume now
that instead of a slow, measured movement of
the control lever from the position shown in Fig.
8 to its neutral position (shown by full lines in
" Fig. 9), or to a position of reversal (shown by
dotted lines in Fig. 9), the lever is given a quick

[

10

20

60

70

75

3

movement. to and through its neutral.position
toward its reverse position, the abutment 83 of
arm 12 will cause the lock bar 91 to be moved
upwardly upon the lock bar pin 86 to the end
of the slot .92 thereof, but because of the fric-
tional engagement of the abutment with the bar
caused by the rapid movement, the bar will not
be permitted to fall by gravity but will be locked
between the pin and the abutment (as shown in
dotted lines in Fig. 8), whereby the control arm
will be prevented from moving to its reverse po-
sition.” So.long as the tension is applied to the
operating rope 14, the surfaces will remain in
frictional engagement, but when the tension on
the operating cord 14 is released and the lever is
moved slightly in clockwise direction by the cen-
tralizing ‘ spring 83, as shown in the dot-and-
dash lines of Fig. 8, the left-hand end of the lock
bar will be permitted: to fall by gravity into en-
gagement with either the surface 96 or the sur-
face 85 at the left-hahd end of the lever, as also
shown in this figure by the dot-and-dash lines.
During such delayed movement of the control
lever, the motor of the hoist has had opportunity
to come.to a standstill before the control lever
can be operated to its reverse position. :

In the event that the control lever has been
locked, as just above described, and the motor
is to be operated in the same direction without
first . reversing the. direction thereof, the re-
setting abutment 94 at the left-hand end of
the control lever will engage the edge 101 and
surface 102 at the.left-hand end of the lock
bar, as shown in Fig. 10, and will serve to push
the lock bar. along: to the right with its slot
riding over the pin 8% until the loek bar has
reached a point beyond the center of gravity;
whereby the right-hand end of the bar will fall,
its edge 101 coming in contact with the surface
95 of the.arm 712 of the control lever at the
right of such lever, as shown by the dotted lines
of Fig. 10, where it will be ready to again engage
the locking abutment 93 of the arm 72 when the
control lever is returned to its neutral position

5 or is moved on to the reversing position.

When the control lever is moved counterclock-
wise to effect a reversal of the motor shaft and,
therefore, a lowering of the load carried by the
hoist, the lever will be moved from the full line
position. of Fig. 9 to the dotted line position
thereof, during which movement the lockbar
91 will be also moved to the dotted line position
where -the left-hand edge 101 and surface 152
will be engageable with the locking abutment 93
of the arm T( of the lever when the Iever is
moved to its neutral position or to the position
where the motor. shaft will have its direction of
rotation reversed. :

It will thus be seen that each time the control
lever is returned too rapidly to neutral it wil be
effectively locked and that; in the interim re-
quired. to unlock the same, the motor will have
had time to come to rest before reversal of the

-direction of rotation thereof can be effected.-

In the operation of the form of device shown
in Figs. 11 and 12, substantially the same func-
tions are performed, as shown by Figs. 13 and 14.
When. the operating cord 11§ is pulled to ele-
vate the load, the control lever 105 will be ro-’
tated in clockwise direction to the full line posi-
tion shown in Fig. 13. If the lock bar has not

‘been moved to the right beyond its center of

gravity in which position its lower edge 131 will
be r;ding on. the surface 135, the reset pin- {24
carried by the reset arm 120 will bear against the
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inner surface of the reset lug 130 at the right of
the lock bar and thus cause the bar to be moved
along on the detent pin (24 until the left-hand
end of the slot of the bar is in contact with the
pin, as shown in full lines in Fig. 13. When the
control lever now is moved counterclockwise by
the operation of the cord 115, the surface 132 at
the right-hand end of the lock bar or arm 113
will engage with the locking abutment 33 at the
right-hand end of the control lever which will
serve to push the lock bar along on the detent
pin 124, The end of the lock bar will remain
in contact with the engaged locking abutment if
the movement is too rapid and the movement of
the lock bar will continue along on the pin until
the right-hand end of the slot 123 is brought in
engagement with the detent pin 124, as shown
by dotted lines in Fig. 13, where the control
lever will be locked against further movement.
Such locked position will be maintained so long
as the tension on the cord 115 is maintained.
‘Upon release of such tension, in a manner sim-
ilar to that described in connection with the
form of invention shown in Fig. 8, the lock bar
will be permitted to tip with the detent pin 124
as an axis, whereby the left-hand end of this
lock bar will be brought to rest upon either
the top surface of the lug 134 (see Fig. 14) or
the. surface 135, where it will be ready to co-
operate with the control lever in locking the
same, should such lever be operated in counter-
clockwise direction to the reverse position and
then operated too quickly in clockwise direction.
If the control lever is not operated to reverse the
motor shaft but is again operated in the same
direction, i. e., clockwise to elevate the load, the
Jock bar 122 will be moved to a position where
it will cooperate with the control lever upon its
return movement by the engagement of the reset
pin 121 with the surface of the right-hand reset
Iug 130 thereof.

Obviously, if the control lever of either form
of invention is, for instance, operated to elevate
the load and then, after being in neutral posi-
tion, is again operated to further lift the load
without first moving the lever in reverse posi-
tion, the lock bar will be returned to its right-
hand position where it will be in cooperative
relation with the locking abutment of the con-
trol lever at the right-hand end thereof when
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operated the second time for further load-lifting. '

Likewise, when the control lever is repeatedly
operated to lower the load, the movements of the
lock bar will be identical with the movements
above described except that the bar will be
moved in the opposite direction.

While I have shown the invention of Figs. 1,
2, 3, 8, 9 and 10 as provided with the resetting
abutments 94, it is obvious that these abutments
may be omitted if desired since the frictional en-
gagement of the lock bar 81 with the surfaces 96

may be, and usually is, sufficient to cause longi-

tudinal movement of such lock bar along the
pin 86 These and other modifications of the
details herein shown and described may be made
without departing from the spirit of my inven-
tion or the scope of the appended claims, and
I do not, therefore, wish to be limited to the exact
embodiments herein shown. and described, the
forms shown being merely preferred embodi-
ments thereof.

Having thus described my invention, what I
claim is:

1. Interlocking means for electric controlier
switches, comprising a pivotally mounted con-
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trol lever, means connecting the lever with the
switch, and a slidable lock bar tiltably mounted
above said lever and having both ends engage-
able with said lever for locking cooperation
therewith, whereby said lever and said bar are
interlocked when the speed of operation of said
lever is beyond a predetermined amount.

2. Interlocking means for electric controller
switches, comprising a pivotally mounted con-
trol lever, means connecting the lever with the
switch, a slidable lock bar tiltably mounted for
cooperation with the lever and actuated oniy
through the movements of said lever, said bar
being supported by means separate from the
control lever, and abutments carried by the lever
for locking engagement with the lock bar, where-
by said lever and said bar are interlocked when
the speed of operation of said lever is beyond a
predetermined amount.

3. Interlocking means for electric controller
switches, comprising a pivotally mounted con-
trol lever, means connecting the lever with the
switch, a detent pin stationarily arranged above
said lever and supported separately therefrom,
and a slidable lock bar tiltably mounted upon
said pin and having both ends engageable with
said lever for locking cooperation therewith to
interlock said lever and said bar when the speed
of operation of said lever is beyond a predeter-
mined amount.

4. Tnterlocking means for electric controller
switches, comprising a pivotally mounted con-
trol lever, locking abubtments carried by said
lever, means connecting said lever with said
switch, a slidable lock bar tiltably mounted for
cooperation with said lever, and reset means
carried by said bar and said lever for resetting
said lock bar, whereby said lever and said bar
will be interlocked when the speed of operation
of said lever is beyond a predetermined amount
and said bar will be reset when the subsequent
movement of the lever is in the same direction
as the initial movement thereof.

5. Interlocking means for electric controller
switches, comprising a pivotally mounted con-
trol lever, means connecting the lever with the
switch, abutments carried by the lever, a detent
pin stationarily arranged above said lever and
supported separately therefrom, and a slidable
lock bar tiltably mounted upon said pin and
having both ends engageable with said lever for
locking cooperation therewith fo interlock said
lever and said bar when the speed of operation
of said lever is beyond a predetermined amount.

6. Interlocking means for electric controlier
switches, comprising a pivotally mounted con-
trol lever, means connecting the lever with the
switch, abutments carried by the lever, a detent
pin stationarily arranged with respect to the
lever, a slidable lock bar tiltably mounted upon
said pin, and reset means carried by said lever
and said bar, said lock bar cooperating with said
lever to interlock said lever and said bar when
the speed of operation of said lever is beyond
a predetermined point and to reset said bar
when the subsequent movement of said lever is
in the same direction as the initial movement
thereof. '

7. Interlocking means for electric controller
switches, comprising a pivotally mounted con-
trol lever, locking abutments carried by said
lever, means connecting said lever with said
switch, a detent pin stationarily arranged with
respect to the lever, and a lock bar having a
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centrally arranged, longitudinal slot mounted
upon said pin -and engageable with said abut-
ments to cause the interlocking of said bar and
said lever when the speed of operation: of  said
lever is beyond a predetermined amount.. -

8. Interlocking means for ‘electric- controller
switches, comprising a pivotally mounted con-
trol lever, locking abutments carried by said
lever, means cohnecting said lever with said
switch, a slidable lock bar tiltably mounted for
cooperation with said -lever, and reset abut-

ments carried by said lever for engagement with -

said bar for resetting said bar, whereby said lever
and said bar will be interlocked when the speed
of operation of said lever is beyond a predeter-

mined amount and said bar will be reset when-

the subsequent movement of the lever is in the
same direction as the initial movement thereof.

9. Interlocking meang for electric controller
switches, including a pivotally mounted control
lever having its axis of oscillation in a substan-
tially horizontal plane and orscillatable-in-both
directions for actuating said switch from one ex-
treme position to the other ‘through neutral,
means connecting the lever with the switch, and
a- slidable lock bar tiltably mounted for move-=
ment on each side of a vertical plane and in sub-
stantially the same plane as the plane of move-
ment of said lever for locking cooperation there-
with, whereby said lever and said bar are inter-
locked when the speed of operation of said lever
is beyond a predetermined amount.

10. Interlocking means for-electric controller
switches, comprising means for moving the switch
from one position of operation to the other and
including time-delay means  supported -inde-
pendently of said first mentioned means, said
time-delay means lockingly coacting with said
first mentioned means in both directions of move-
ment thereof for compelling g lapse of a prede-
termined time interval in the operation of the
switch from one switch position to another.

11. Interlocking means for electric controller
switches, comprising lever means- connected to
said switch for moving: the switch from one ex-
treme operating - position to another through
neutral, and slidably mounted time-delay means
associated with said lever means and actuated
only through the movements thereof, said time-
delay means being operable when said switch is
in neutral position and being supported by means
separate from said lever means. )

12. Interlocking means for electric controller
switches, including a pivotally mounted control
lever movable from neutral to reverse positions
of operation in uninterrupted manner when the

-speed of operation is within. a predetermined
1imit, and g lock bar supported independently of
said control lever and operatively - associated
therewith, said lever and lock bar being pro-
vided with time-delay means lockingly coacting
with said control lever in both directions of move-
ment thereof for compelling a lapse of a prede-
termined time interval in the operation of the
switeh from one position thereof to the reverse
position thereof, ‘

13. Interlocking means for ‘electric controller
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switches, including a pivotally mounted control

lever movable from neutral to reverse positions
of operation ‘in uninterrupted manner, and a

70
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lock bar associated with said control leirer, said
lever and lock bar being provided with time-de-

lay means compelling a lapse of a predetermined

time interval in the operation of the switch from
one. position thereof to the reverse position
thereof, and said lever and bar also being pro-
vided with reset means actuated  through the
movements of said lever, whereby said bar is re-
set when the subsequent movement of said lever
is in the same direction as the initial movement
thereof.

14. Interlocking means for electric controller
switches, comprising a pivotally mounted control
lever, means connecting the lever with  the
switch, and a lock bar slidably mounted above
said control lever, said bar being tiltable for lock-
ing cooperation at each end with said control
lever when the speed of actuation of said lever
is beyond a predetermined amount and for free
actuation in non-locking manner by the move-
ments of said control lever and by gravity when
the speed of actuation of said control lever is
under said predetermined amount.

15. Interlocking means for electric controller
switches, comprising means for moving the switch
from one position of operation to the other and
including time-delay means slidably and pivot-
ally ‘mounted for tilting movement and lockingly
coacting with said first mentioned means in both
directions of movement thereof for compelling a
lapse of a predetermined time interval in the
operation of the switch from. one position to an-
other. o e )

16. Interlocking means for electric controller
switches, comprising a pivotally mounted control
lever, means connecting the lever with the
switch, and a slidable lock bar tiltably mounted
for locking cooperation with the lever and actu-
ated only. through the movements of said lever,
and said bar and said control lever having op-
positely formed substantially duplicate parts for
normal alternate coaction therebetween, whereby
said lever and said bar are interlocked when the
speed- of operation of ‘said lever is beyond a pre-
determined -amount.

17. Interlocking meanhs for electric controller
switches, comprising a control lever pivotally
mounted substantially midway its length and be-
ing operable to oscillate the electric switch to its
actuating positions; a slidable lock bar tiltably
mounted above said lever at a point substantially
midway its length and for sliding actuation by
said lever, and the adjacent ends of said lever
and bar being lockingly engageable when the
speed of operation of said lever is beyond a pre-
determined amount.

18. Interlocking means for electric. controller
switches comprising a pivotally mounted control
lever, means connecting said lever with said
switch, a slidable lock bar tiltably mounted above
said lever, and means for supporting said bar in-
dependently of said lever, the supporting means
permitting sliding and tilting movement of said
bar when said control lever is operated at a speed
below a predetermined amount, said bar coacting
with said control -lever and the supporting
means to prevent. tilting movement of said bar
when said lever is operated above such predeter-
mined speed.
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