Feb. 5, 1935. J. J. MIZER 1,990,241
SLACK CABLE STOP FOR HOISTS ] '
Filed July 2, 1934 4 Sheets-Sheet 1

4
/
/7
AN

7
EITD/BTL ,

l‘!',__- . fSL}D& j_/yee’, |
@M e




Feb. 5, 1935. ~ suwmzer - 1,990,241

SLACK CABLE .STOP.FOR HOISTS

Filed July 2, 1934 4 Sheets-Sheet 2

4 B . I‘rufe.nto/r '
. }))) | Sosepls S Mazer

B .
] e @M "
orneys. |



Feb.5,1935. 3 wmizer 1,990,241

SLACK CABLE STOP FOR HOISTS

Filed July 2, 1934 4 Sheets-Sheet 3

%

==

| _ | ‘ A — S VLR Tnvenior
, | |/  = M Sosesk S Mizer

§2223aAu324;/iﬂa~u~M5_
T _SAttormeys




Feb. 5, 1935, 1. J. MIZER | 1,990,241

SLACK CABLE STOP FOR HOISTS

Filed July 2, 1934 . 4 Sheets-Sheet 4

i,

49 R | Inlfe‘n‘f(')—n
of | ﬁse/ai S ﬂ/jz’er
B
c x4 Yo
2z Y Itormens



10

20

25

30

40

435

bl
[~

I3

Patented Feb. 5, 1835

UNITED STATES PA

1,990,241

TENT OFFICE

1,990,241
SLACK CABLE STOP FOR HOISTS

Joseph J. Mizer, Racine, Wis., assignor to Walker
Manufacturing Company, Racine, Wis., a cor-

poration of Wisconsin

Application July 2, 1934, Serial Ne. 733,429

16 Claims.

This invention relates to certain new and use~
ful improvements in a slack cable stop mechanism
and more particularly to such a stop mechanism
designed for use with hoisting mechanism of the
5 type adapted to bodily elevate an automobile
so as to permit easy access to the under portions

of the chassis.

Briefly described, a hoisting mechanism of

the type to which this invention is preferably
applied, embodies a plurality of separate upright
posts positioned adjacent the corners of a clear
space into which the automobile may be run. An
open carriage structure adapted to support the
automobile is guided for vertical movement be-
tween the posts, the carriage preferably being
provided with guides engaging the several posts.
The means for raising and lowering the carriage
comprises a winding mechanism operated by a
reversible electric motor supported adjacent the
upper end of one of the posts. Cables extend
from the winding mechanism to the several cor-
ner portions of the carriage, the carriage being
suspended from these cables at all times so as to
normally keep the cables taut. The motor is
controlled by means of a switch mechanism, pref-
erably supported adjacent the upper end of
one of the posts, the switch comprising a mem-
ber which is swung through a certain arc in one
direction from a neutral position to cause the mo-
tor to elevate the carriage, the member being
swung through a similar arc in the opposite di-
rection from neutral position to reverse the mo-
tor and cause the carriage to be lowered. A hoist-
ing mechanism of this general type provided

53 with numerous detailed improvements and safe-

ty devices not herein specifically disclosed or re-
ferred to, is disclosed more in detail and claimed
in the patent to Willard T. Walker, 1,958,026,
granted May 8, 1934.

The present invention is concerned more par-
ticularly with a stop mechanism adapted to auto-
matically throw the control switch to neutral po-
sition and thus stop the motor and winding mech-
anism whenever one of the cables becomes slack
for any reason, for example when the weight
of the carriage is no longer suspended from the
cables. A vertically shiftable device positioned
adjacent the switch mechanism is adapted to en-
gage cooperating members on the switch for auto-
matically throwing the switch to neutral posi-
tion. This vertically shiftable member will ordi-
narily form a portion of a limit stop mechanism
which is engaged by the carriage as it nears either

stop the motor.

_ limit of its vertical travel so as to automatically

The cable-controlled portion of

(CL 187—29)

the stop mechanism comprises a member pivotally
mounted adjacent the shiftable member and pro-
vided with an arm which is adapted to be moved
into engagement with the shiftable member to ac-
tuate the same and throw the switch to neufral
position. This pivoted member also comprises an
arm carrying a roller which is always held in
engagement with the cable by means of a spring
which tends to swing the pivoted member in g
direction to actuate the stop device. As long as
the cable is taut, the pivoted member will be held
in inoperative position, but as soon as the cable
becomes slack the spring will swing the member
so as to actuate the vertically shiftable device
and throw the switch to neutral position.

The principal object of this invention is to pro-
vide an improved automatic slack cable stop
mechanism of the type briefly described herein-
above and disclosed more in detail in the speci-
fications which follow.

Other objects and advantages of this invention
will be more apparent from the following detailed
description of one approved form of device con-
structed. and operating according to the princi-
ples of this invention.

In the accompanying drawings:

Fig. 1 is a side elevation of the hoisting appa-
ratus in elevated position, the corner-posts being
partially broken away intermediate their ends.

Fig. 2 is an enlarged elevation of the operating
assembly shown in the upper left~-hand portion of
Fig 1, the view being taken from the opposite
side, that is within the end portion of the hoist-
ing mechanism, and certain of the parts being
broken away.

Fig. 3 is an enlarged elevation looking from the
left at the assembly shown in Fig. 2.

Fig. 4 is a perspective view of the slack cable
controlled portion of the stop mechanism. The
spring actuated portion of this mechanism is
shown in its released position in this view, where-
as in Figs. 1, 2 and 3 it is shown in the normal
position in which it is held by the taut cable.

Fig. 5 is a vertical section through a portion of
the switch mechanism, showing the device for
holding the switch yieldably in each of its “off”
and “on” positions.

Figs. 6, 7, 8 and 9 are similar partial side eleva-
tions showing the stop mechanism in several dif-
ferent operative positions.

Fig. 10 is a perspective view of the longitudinal-
ly shiftable cam-plate for throwing the switch to
stop position.

The apparatus may be described in general as
comprising a fixed supporting frame indicated
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generally at A, a vertically movable carriage B
guided within frame A, a cable hoisting mecha-

nism indicated generally at C which is mounted

on the frame A and from which the carriage B is
suspended, a driving motor D, the switch mecha-
nism E for controlling the motor, and the stop
mechanism indicated generally at P, this stop
mechanism being operable either by the limit-
stop mechanism G or by the slack-cable controlled

mechanism indicated at H which forms (in com-

bination with the other apparatus herein dis-
closed) the particular subject matter of this in-
vention. )

The frame A comprises four similar upright
posts or standards 1, preferably in the form of
hollow metallic pipe sections which are mounted
outside of but adjacent four corners of a rec-
tangular clear space suitable for receiving the
automobile or other vehicle to be hoisted. These
posts are fixedly supported in any suitable man-
ner, preferably by embedding the lower end por-
tions thereof in the ground or other supporting
foundation, indicated at 2. The upper ends of the
pair of posts at each side of the frame are con-
nected by a horizontal brace member 3, and the
upper end portions of the two posts at cne end of
the frame (the left-hand end in Fig. 1) are con-
nected by a non-rotatable shaft 4 (see Figs. 2
and 3). ‘

The carriage B may be of any suitable construc-
tion for supporting the automobile so as to permit
as free access as possible to the under portions
of the car. In the example here shown the car-
riage comprises a pair of longitudinally extending
beams 5 adapted to engage beneath the front axle
6 and some portions 7 of the rear axle assembly
so as to support the automobiie. Alternatively,
a pair of runways may be used spaced apart so as
to receive the four wheels of the automobile.
These longitudinal carriage members are con-
nected adjacent the posts 1 by transversely ex-
tending beams 8 provided at their ends with guide
members engaging the respective posts. - As here

- shown, these guides are in the form of loops 9
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which engage loosely about the posts while the
carriage is in normal horizontal position but
which will bind against the posts to support the
carriage should some portion of the cable hoist-
ing mechanism fail so as to permit the carriage
to cant in any direction from its normal horizon-
tal position.

The winding mechanism C comprises a pair of
similar winding drums 10, one positioned adjacent
the upper end of each of the posts 1 at one end
of the frame;~the drums being connected by the
torque tube 11 mounted around fixed shaft 4 so
that the drums will be supported to rotate in
unison. A pair of cables 12 and 13 are each
fixedly secured at one end to a drum 10, the other
end of cable 12 extending downwardly from the
drum and being anchored by some suitable means,
such as 14, to one corner portion of the carriage.
The other cable 13 extends substantially horizon-
tally from the drum 10, adjacent the brace beam
3, to and over a direction sheave 15 supported
at the upper end of the post 1 at the other end of
the frame, and thence downwardly and is secured
to the adjacent corner portion of the carriage B.
A similar pair of cables 12 and 13 extend from
the other drum 10 and are secured to and support
the other two corners of the carriage structure.

- The reversible electric motor D is supported on
the bracket extension 16 of gear casing 16’ ad-
jacent the upper end of one of the posts 1. The
motor shatt 17 is connected through coupling 18
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with the driving worm shaft 19 which meshes
with worm wheel 20 and thence through the train
of gearing 21, 22, 23 and 24 drives one end of the
winding drum assembly. The automatic friction
brake mechanism indicated generally at 25 and
described more in detail in the Walker patent
hereinabove referred to, serves as a safety brake
for the winding mechanism and motor when the
load is being lowered.

The switch mechanism indicated generally at
E controls the reversible motor G. The switch
mechanism is controlled by the rock shaft 26 on
the outer end of which is secured the pointer and
operating handle 27. When the switch is in stop
or neutral position, this member 27 will be posi-
tioned horizontally as shown in Figs. 1, 8 and 9.
To start the motor D for elevating the carriage,
the member 27 is swung in a clockwise direction
through an angle of 90° to the position shown in
Fig. 6. To lower the carriage this member is
swung through an angle of 90° in the opposite
direction as shown in Fig. 7. -

The switch mechanism E is provided with mech-
anism as shown in Fig. 5 for automatically throw-
ing the switch to “off” or neutral position when-
ever a movement from either of its operative
positions has been sufficiently started, and for
yieldably holding the switch in each of its three
operative positions. This mechanism will be
positioned as shown in solid lines, Fig. 5, when
the switch is in “off” or neutral position, and will
be positioned as shown in dotted lines when the
switch is moved to either of its operating posi-
tions for causing the carriage to move either up
or down. The cam member 28 is fixed to the
shaft 26 and is formed in one side with an arcu-
ate notch 29, and in its two ends with similar
notches 30 spaced further from the axis of the
shaft than the central notch 29. .The ends of
notch 29 are connected with the respective notches
30 by the inclined cam surfaces 31. The lever
32 pivoted at one end 33 to some convenient fixed
member (preferably within the switch housing
34) carries a roller 35 which is adapted to engage
alternatively with one or another of the notches
29 and 30 and with the cam surfaces 31. The
lever 32 is continuously urged in one direction
so as to hold the roller 35 against cam member
28 by means of spring 36 anchored at one end 37
within housing 34 and secured at its other end
to the free end of lever 32. When the switch is
in “off” or neutral position, spring 36 will hold
roller 35 within notch 29 and thus yieldably hold
the switch mechanism in this position. If switch
member 27 is manually swung in one direction or
the other (that is to either of the positions shown
in PFigs. 6 or 7) the roller 35 will be forced cut
of notch 29 and along one of the cam surfaces
31 into one or the other of the end notches 30,
whereupon spring 36 will snap the roller 35 into
this notch 30 so as to yieldably hold the switch
mechanism in the -selected operative position.
Now if the switch shaft 26 is moved, either manu-
ally or automatically,. from this operative posi-
tion sufficiently to move roller 35 out of notch 30,
the spring 36 will force the roller along the ecam
surface 31 so as to automatically throw the
switch completely to its neutral position and hold
it in this position. As will be hereinafter ap-
parent, this mechanism also functions to yield-
ably support, at times, a portion of the automatic
stop mechanism in its elevated position.

A vertically shiftable switch-actuating plate 38
is guided for vertical sliding movement in the
switch supporting bracket 39. The upper por-
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tion of this plate is offset at 40 (see Fig. 10) so as
to provide a vertically extending socket 41 at
the bottem of which is an upwardly facing shoul-
der 42 and- below which is a downwardly facing
shoulder 43. Secured on the rock shaft 26 of
the switch are an upwardly projecting arm or
finger 44 and 'a downwardly projecting arm or
finger 45. When the switch is in “off” or neutral
position, these fingers will be out of engagement
with the operatfing plate 38 as shown in Figs. 8"
and 9. When the switch is rocked upwardly to
cause the motor B to elevate the load, the finger
44 will be swung into the socket 41 of plate 38
s0 as to be within the path of upward movement
of the shoulder 42. This position is shown in
Pig. 6 of the drawings. When the switch member
is swung downwardly to lower the load, the finger
45 will be swung beneath the shoulder 43 of plate
38 as shown in Fig. 7. - This shiftable actuating
plate 38 is automatically moved in one direction
or the other to engage one of the arms 44 or 45
and start the switch toward neutral position, this
movement of the switch being completed by the
spring-actuated snap mechanism shown in Fig. 5.
and already described.

This vertical actuating movement is imparted
to plate 38 either by the limit-stop mechanism
indicated generally at G or by the slack-cable
mechanism indicated generally at H. The limit-
stop mechanism G comprises a vertically shiftable
rod or bar 46 which is preferably housed within
the hollow post 1 on which the switch E is
mounted. The lower outwardly turned end por-
tion 47 of this rod projects through a vertical slot
48 in the lower portion of the post so as to be in
the path of movement of the carriage guide 9, or
some other adjacent portion of the carriage. A
transverse pin 49 holds this end of the rod in its
outwardly projected position. The outwardly
turned upper end portion 50 of this rod 46 pro-
jects outwardly through a vertical slot 51 in the
upper portion of post 1 and is anchored in a
bracket member 52 having an arm 53 which pro-
jects downwardly along the outer side of the post
to be engaged by the upper surface of the carriage
guide 9 as it nears its upper limit of travel. A
second arm 54 of this bracket member projects
outwardly and is secured at 55 to the lower end
portion of the switch-actuating plate 38, already
described.  This limit-step mechanism, the op-
eration of which will be hereinafter described, has
already been disclosed and claimed in the patent
to Willard T. Walker, 1,960,283, granted May 29,
1934. ’

The slack-cable stop mechanism H which
forms, in combination with portions of the limit-
stop mechanism already described, the particular
subject matter of this invention, will now be de-
scribed. A bracket plate 56 is mounted on the
switch assembly E (or some other convenient
portion of the supporting frame), this plate be-
ing formed with an end flange 57 and a bracket
extension 58 in which is mounted the pivot pin
59. A swinging frame comprising side lever arms
60 and 61 connected by the intermediate cross
member 62 is mounted in bracket plate 56 by
having the inner ends of the lever arms 60 and
61 pivoted on pin 59. A long roller 63 is mounted
on pin 64 secured in the outer end portions of
lever arms 60 and 61 pivoted on pin 59. The
roller 63 is adapted to bear against the vertical
run of cable 12. A torsion spring 65 is coiled
about pin 59 and has one end 66 engaging against
supporting plate 56 and the other end 67 bear-
ing against the cross member 62 of the swinging

3
frame. This spring 65 is of sufficient strength
to swing the frame to the position shown in Fig.
4 (in case cable 12 is slack) and to actuate the
stop mechanism in the manner hereinafter de-
scribed. Under normal conditions, the swinging
frame will be held down against the tension of

-spring 65 by the taut cable 12 bearing against

the roller 63 all as shown in Figs. 2 and 3. An
operating finger 68, adapted to engage the upper
end portion of the shiftable plate 38, is formed
on the outer end of the lever or crank arm 69
formed on hub 70 journaled on one outer end por-
tion of pin 59. A second lever arm 71 extending
from this hub 70 is adjustably secured to the
lever arm 61 of the swinging frame by means of
a clamping screw 72 mounted in arm 61 and
extending through a slot 73 in the arm 71. It
will thus be noted that the operating finger 68
forms an extension of and moves with the swing-
ing frame, but its position relative to the frame
may be adjusted by means of screw 72. Normally
this finger 68 will be positioned adjacent to the
path of vertical movement of the upper end por-
tion of plate 38, but out of engagement there-
with, as best shown in Figs. 6, 7 and 8.

'~ The operation of this entire stop mechanism
will now best be understood by referring to the
successive positions of the parts as shown in
Figs. 1,6,7,8 and 9. Asshown in Fig. 8, the hoist
has been completely lowered, the operating parts
are all at rest, and the switches in neutral posi-
tion. However, although the carriage is at the
lower end of its path of travel the hoisting cables
are still taut and the slack cable device H is
still held in inoperative position. At this time the
lower end portion of rod 46 rests upon the sup-
porting base 2 or upon the base plate 74 at the
lower end of post 1, so as to support the rod 46
and switch actuating plate 38 in this lowermost
position. In order to elevate the load, the switch
member 27 is swung upwardly in a clockwise di-
rection through an angle of 90° to the position
shown in Fig: 6. This brings the operating fin-
ger 44 into the socket 41 of the plate 38 above
the shoulder 42. As shown in Fig. 6, the carriage
is traveling upwardly but the. guide 9 has not yet
engaged with the arm 53 of the stop mechanism.
As the carriage nears its upper limit of travel
the guide 9 will engage the lower end of arm 53
and lift the rod 46 and actuating plate 38 so as
to bring the shoulder 42 of the plate into engage-
ment with finger 44 and swing the switch shaft
back toward neutral position. When this move-
ment has progressed far enough to move the

roller 35 out of nofch 30 and on to one of the cam-

surfaces 31, the switch will be snapped completely
to “off” or neutral position by spring 36. The
parts will now be positioned as shown in Fig. 1.
When the carriage is to be lowered, the switch
member is swung through an arc of 90° in a
counter-clockwise direction so ‘that the psinter
27 will project downwardly as shown in F.g. 7.
This will bring the finger 45 on the switch shaift
underneath the shoulder 43 on the operating
plate 38. As the carriage guide 9 moves down-
wardly it will no longer support the bracket 52,
but the operating members of the stop mecha-~
nism will now be supported by the finger 45 on
the switch shaft and the locking mechanism
shown in Fig. 5. 'This position of the parts is
indicated in Fig. 7. As the carriage nears its
lower limit of travel, the guide 9 will engage
the outwardly projecting lower end rortion 47 of
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38 downwardly so as to swing the finger 45 and
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switch shaft 26 back in a clockwise direction to-
ward neutral position, and as soon as this move-
ment has progressed sufficiently to move the roll-
er 35 out of notch 30 onto the ¢éam surface 31 the
switch will be snapped completely to its neutral

" position. The carriage and motor will now be

stopped with all of the parts in the positions
shown in Fig. 8.

Now let us suppose that before the carriage B
reaches its lower limit of travel, and before the
carriage has engaged the stop projection 47, the
carriage encounters some obstacle such as indi-
cated at 75 in Fig. 9 so as to prevent further
lowering movement of the carriage. However
the motor D is still opersting the winding mech-
anism C so as to unwind the cables, and unless

* this movement is halted the cables will be com-
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pletely unwound and will commence to wind back
in the reverse direction. This might damage the
mechanism and would cause an undesired ele-
vating movement of the carriage. However, as
soon as the weight of the carriage is no longer
suspended from the cables, and the cable 12 be-
comes slack, the spring 65 will swing the roller-

carrying frame toward the cable thus swinging’

down the operating finger 68 into engagement

‘with the upper end of operating plate 38 so as to

move this plate downwardly and cause the switch
to be thrown to its stop position. This position
of the parts is shown in Fig. 9.

If at any time when the motor is operating
to unwind the cable, the cables should become
slack, this stop mechanism will immediately op-
erate to deenergize the motor and stop the wind-
ing mechanism. For example, if the cable 12
against which the roller 63 bears should break
or become detached, the motor will be stopped.

'If one of the other cables should break the car-

riage will cant so as to cause the loop 9 to grip
the post and stop the carriage, whereupon the
cables will become slack and the motor will stop.

It will be understood that the limit-stop mech-
anism opsrates normally whenever the carriage
reaches its upper or lower limits of travel, but
the s'ack cable portion H of the stop device is
a safety mechanism and under normal operat-
ing conditions will remain continuously in the
inoperative position shown in Figs. 1, 6, 7 and 8.

I claim:

1. In combination with a hoist comprising a
supporting frame, a carriage, a winding mecha-
nism, a2 cable extending from the winding mech-

anism to the carriage and normally supporting

s portion of the carriage, a motor for operat-
ing the winding mechanism and a control switch
for the motor movable from a neutral position
in which the motor is at rest to alternative po-
sitions for causing the carriage to be raised or
lowered, a stop mechanism comprising means
normally tending to throw the switch to neutral
position, and a member engaging against a run
of the cable and functioning to hold the last
mentioned means in inoperative position as long
as the cable is taut. ' :

2. In combination with a hoist comprising a
supporting frame, a carriage, a winding mecha-
nism, a cable extending from the winding mecha-

.nism to the carriage and normally supporting a

portion of the carriage, a motor for operating
the winding mechanism and a control switch for
the motor movable from a neutral position in
which the motor is at rest to alternative posi-
tions for causing the carriage to be raised or
lowered, a stop mechanism comprising a shift-
able member adapted to throw the switch to

1,600,241

neutral position to stop the motor, an actuating
member positioned adjacent the path of move-
ment of the shiftable member and adapted to
engage and move the shiftable member to stop
the motor, a spring normally tending to cause
this operative movement of the actuating mem-
ber, and a member engaging the cable and hold-
ing the actuating member in inoperative posi-
tion against the tension of the spring as long as
the cable is taut.

3. In combination with a hoist comprising a
supporting frame, a carriage, a winding mecha-
nism, a cable extending from the winding mech-
anism to the carriage and normally supporting
a portion of the carriage, a motor for operating
the winding mechanism, and a control switch
for the motor movable from a neutral position
in which the motor is at rest to alternative po-
sitions for causing the carriage to be raised or
lowered, a stop mechanism comprising a shift-
able member adapted to throw the switch to neu-
tral position to stop the motor, a lever pivotally
mounted adjacent the shiftable member, an arm
on this lever adapted to engage and move the
shiftable member, a roller carried by an arm
of the lever and engaging the cable to hold the
lever in inoperative position as long as the cable
is taut, and a spring tensioned to swing the lever
when the cable is slack and cause the first men-
tioned lever arm to engage and move the shift-
able member to stop the motor. .

4. In combination with a hoist comprising a
supporting frame, a carriage, a winding mecha-
nism, a cable extending from the winding mech-
anism to the carriage and normally supporting
a portion of the carriage, a motor for operat-
ing the winding mechanism, and a control switch
for the motor movable from a neutral position
in which the motor is at rest to alternative po-
sitions for causing the carriage to be raised or
lowered, a stop mechanism comprising a shift-

able member adapted to throw the switch to neu~

tral position to stop the motor, a swinging frame
mounted adjacent the shiftable member, a roller
mounted in the frame and engaging a vertical
run of the cable at all times, a spring engag-
ing the frame and holding the roller against the
taut cable, and an arm on the frame positioned
to engage and operate the shiftable member, the
spring acting to swing the frame and cause the

arm to operate the shiftable member and stop

the motor when the cable is slack.
5. In combination with a hoist comprising a
supporting frame, a carriage, a winding mer .a-

nism, a cable extending from the winding mech-

anism to the carriage and normally supporting
a portion of the carriage, a motor for operating
the winding mechanism, and a control switch
for the motor movable from a neutral position
in which the motor is at rest to alternative po-

_sitions for causing the carriage to be raised or

lowered, a stop mechanism comprising a shift-

able member adapted to throw the switch to neu--

tral position to stop the motor, a swinging frame
mounted adjacent the shiftable member, a roller

,mounted in the frame and engaging a vertical

run of the cable at all times, a spring engaging
the frame and holding the roller against the
taut cable, and an arm adjustably positioned
on the frame to engage and operate the shift-
able member, the spring acting to swing the
frame and cause the arm to operate the shiftable

member and stop the motor when the cable is.

slack.
6. In combination with a hoist comprising a
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supporting frame, a carriage, a winding mecha-
nism, a cablé extending from the winding mech-
anism to the carriage and normally supporting
a portion of the carriage, a motor for operating
the winding mechanism, and a control switch for

. the motor movable from a neutral position in
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which the motor is at rest to alternative positions
for causing the carriage to be raised or lowered,
8 stop mechanism comprising a shiftable mem-
ber adapted to throw the switch to neutral po-
sition to stop the motor, means for moving the
shiftable member to stop the motor as the car-
riage nears either limit of its travel, an actuat-
ing member positioned adjacent the path of
movement of the shiftable member and adapted
to engage and move the shiftable member to
stop the motor, a spring normally tending to
cause this operative movement of the actuating
member, and a member engaging the cable and
holding the actuating member in inoperative po-
sition against the tension of the spring as long
as the cable is taut. -

7. In combination with a hoist comprising a
supporting frame, a carriage, a winding mecha-
nism, a cable extending from the winding mech-
anism to the carriage and normally supporting
a portion of the carriage, a motor for operating
the winding mechanism, and a control switch
for the motor movable from a neutral position
in which the motor is at rest to alternative po-
sitions for causing the carriage to be raised or
lowered, a stop mechanism comprising a shift-
able member adapted to throw the switch to neu-
tral position to stop the motor, means for mov-
ing the shiftable member to stop the motor as
the carriage nears the limit of its travel, a swing-
ing frame mounted adjacent the shiftable mem-
ber, a roller mounted in the frame and engaging
a vertical run of the cable at all times, a spring
engaging the frame and holding the roller
against the taut cable, and an arm on the frame
positioned to engage and operate the shiftable
member, the spring acting to’ swing the frame
and cause the arm to operate the shiftable mem-
ber and stop the motor when the cable is slack.

8. In ' combination with a hoist comprising a
supporting frame, a carriage, a winding mecha-
nism, a cable extending from the winding mech-
anism to the carriage and normally supporting
a portion of the carriage, a motor for operating
the winding mechanism, and a control switch for
the motor movable from a neutral position in
which the motor is at rest to alternative posi-
tions for causing the carriage to be raised or
lowered, a stop mechanism comprising a shift-
able member adapted to throw the switch to
neutral position to stop the motor, means en-
gaged by the carriage as it nears either limit of
its travel for moving the shiftable member to
stop the motor, an actuating member positioned
adjacent the path of movement of the shiftable
member and adapted to engage and move the
shiftable member to stop the motor, a spring
normally tending to cause this operative move-
ment of the actuating member, and a member
engaging the cable and holding the actuating
member in inoperative position against the ten-

‘sion of the spring as long as the cable is taut.

9. In combination with a hoist comprising a
supporting frame, a carriage, a winding mecha-
nism, a cable extending from the winding mecha-
nism to the carriage and normally supporting a
portion of the carriage, a motor for operating
the winding mechanism, and a control switch
for the motor movable from a neutral position

5

in which the motor is at rest to alternative po-
sitions for causing the carriage to be raised or
lowered, a stop mechanism comprising a shift-
able member adapted to throw the switch to neu-
tral position to stop the motor, means engaged
by the carriage as it nears either limit of its
travel for moving the shiftable member to stop
the motor, a swinging frame mounted adjacent
the shiftable member, a roller mounted in the
frame and engaging a vertical run of the cable
at all times, a spring engaging the frame and
holding the roller against the taut cable, and an
arm on the frame positioned to engage and op-
erate the shiftable member, the spring acting to
swing the frame and cause the arm to operate
the shiftable member and stop the motor when
the cable is slack. .

10. The combination with a hoist comprising
a supporting frame, a vertically movable car-
riage, a winding mechanism, a cable extending
from the winding mechanism to the carriage
and normally supporting a portion of the car-
riage, a motor for operating the winding mecha-
nism, a control switch for the motor comprising
a member adapted to be swung in either direc-
tion from a neutral position to initiate either
g raising or lowering movement of the carriage,
and means for yieldably holding the switch mem-
ber in its neutral or either of its motor actuating
positicns, an automatic stop mechanism com-
prising a shiftable member positioned adjacent
the switch member and having an offset portion,
a pair of fingers on the switch member movable
alternatively into the path of movement of the
offset portion of the shiftable member as the
switch member is swung in one direction or the
other from neutral position, a means connected
with the shiftable member and engaged by a
portion of the carriage as the carriage nears
either limit of its vertical travel to move the
shiftable member and stop the motor, an actuat-
ing member positioned adjacent the path of
movement of the shiftable member and adapted
to engage and move the shiftable member to
stop the motor, a spring normally tending to
cause this operating movement of the actuating
member, and a member engaging the cable and
holding the actuating member in inoperative po-
sition against the tension of the spring as long
as the cable is taut. .

11. The combination with a hoist comprising
a supporting frame, a vertically movable car-
riage, a winding mechanism, a cable extending
from the winding mechanism to the carriage
and normally supporting a portion of the car-
riage, a motor for operating the winding mecha-
nism, a control switch for the motor comprising
a member adapted to be swung in either direc-
tion from a neutral position to initiate either
a raising or lowering movement of the carriage,
and means for yieldably holding the switch mem-
ber in its neutral or either of its motor actuat-
ing positions, an automatic stop mechanism com-

‘prising a shiftable member positioned adjacent

the switch member and having an offset portion,
a pair of fingers on the switch member movable
alternatively into the path of movement of the
offset portion of the shiftable member as the
switch member is swung in one direction or the
other from neutral position, a means connected
with the shiftable member and engaged by a
portion of the carriage as the carriage nears
either limit of its vertical travel to move the
shiftable member and stop the motor, an actuat-
ing device normally teading to throw the shift-
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6
able member to stop the motor, and a member
engaging the cable and functioning to hold the
actuating device in moperatlve position as long
as the cable is taut.

12. The combination with a hoist comprising
a supporting frame, a vertically movable car-
riage, a windihg mechanism, a cable extending
from the winding mechanism to the carriage and
normally supporting a portion of the carriage,
a motor for operating the winding mechanism,
a control switch for the motor comprising a mem-
ber adapted to be swung in either direction from
a neutral - position to initiate either a raising
or lowering movement of the carriage, and means
for yieldably holding the switch member in its
neutral or either of its- motor actuating -posi-
tions, an automatic stop mechanism comprising
a shiftable member positioned adjacent the

. switeh member and having an offset portion, a

pair of fingers on the switch member movable
alternatively into the path of movement of the
offset portion of the shiftable member as the
switch member is swung in one direction or the
other from neutral position, a means connected
with the shiftable member and engaged by a
portion of the carriage as the carriage nears
either limit of its vertical travel to move the
shiftable member and stop the motor, a lever
pivotally mounted adjacent the shiftable mem-
ber, an arm on this lever adapted to engage and
move the shiftable member, a roller carried by
an arm of the lever and engaging the cable to
hold the lever in -inoperative position as long

‘as the cable is taut, and a spring tensioned to

swing the lever when the cable is slack and cause
the first mentioned lever arm to engage and
move the shiftable member and stop the motor.

13. The combination with a hoist comprising
a supporting frame, a vertically movable car-
riage, a winding mechanism, a cable extending
from the winding mechanism to the carriage and
normally supporting a portion of the carriage,
a motor for operating the winding mechanism,
a control switch for the motor comprising a mem-
ber adapted to be swung in either direction from
a neutral position to initiate either a raising or
lowering movement of the carriage, and means
for yieldably holding the switch member in its
neutral or either of its motor actuating positions,

an automatic stop mechanism comprising a shift-

able member positioned adjacent the switch mem-
ber and having an offset portion, a pair of fingers
on the switch member movable alternatively into
the path of movement of the offset portion of the
shiftable member as the switch member is swung
in one direction or the other from neutral posi-

tion, a means connected ‘with the shiftable mem--

ber and engaged by a portion of the carriage as
the carriage nears either limit of its vertical
travel to move the shiftable member and stop
the motor, a swinging frame mounted adjacent
the shiftable member, a roller mounted in the
frame and engaging a vertical run of the cable at
all times, a spring engaging the frame and hold-
ing the roller against the taut cable, and an arm
on the frame positioned fo engage and operate
the shiftable member, the spring acting to swing
the frame and cause*the arm to operate the
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shiftable member and stop the motor when the
cable is slack.

14. The combination with a hoist comprising
a supporting frame, a vertically movable car-
riage, a winding mechanism, a cable extending
from the winding mechanism to the carriage and
normally supporting a portion of the carriage,
a motor for operating the winding mechanism,
a control switch for the motor comprising a mem-
ber adapted to be swung in either direction from
a neutral position to initiate either a raising or
lowering movement of the carriage, and means
for yieldably holding the switch member in its
neutral or either of its motor-actuating positions,
an automatic stop mechanism comprising a shift-
able member positioned adjacent the switch
member and having an offset portion,-a pair of
fingers on the switch member movable alterna-
tively into the path of movement of the offset
portion of the shiftable member as the switch
member is swung in one direction or the other
from neutral position, a means connected with
the shiftable member and engaged by a portion
of the carriage as the carriage nears either limit
of its vertical travel to move the shiftable mem-
ber and stop the motor, a swinging frame mount-
ed adjacent the shiftable member, a roller mount-
ed in the frame and engaging a vertfical run
of the cable at all times, a spring engaging the
frame and holding the roller against the taut
cable, and an arm adjustably positioned on the
frame to engage and operate the shiftable mem-
ber, the spring acting to swing the frame and
cause the arm to operate the shiftable member
and stop the motor when the cable is slack.

15. In combination with a hoisting device com=-
prising a winding mechanism, a cable extending
from the winding mechanism and normally held
taut by the load to be raised or lowered, a motor
for operating the winding mechanism, and. a
control switch for the motor movable from a
neutral position in which the motor is at rest to
alternative positions for causing the winding
mechanism to be rotated in one direction or the
other, a stop mechanism comprising means nor-
mally tending to throw the switch to neutral
position, and a member engaging against a run of
the cable and functioning to hold the last-men-
tioned means in inoperative position as long as
the cable is taut.. .

16. In combination with a hoisting device com-
prising’ a winding mechanism, a cable extending
from the winding mechanism and normally held
taut by the load to be raised or lowered, a motor

for operating the winding mechanism, and a’
control switch for the motor movable from a

neutral position in which -the motor is at rest
to alternative positions for causing the winding

mechanism to be rotated in one direction or the:

other, a stop mechanism comprising spring ac-
tuated means normally tending to throw the
switch -to neutral position, and a member en-
gaging against a run of the cable and function-
ing to hold the last mentioned means in inopera-
tive position in opposition to the force of the
spring as long as the cable is tait.
JOSEPH J. MIZER
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