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ADJ TISTAB‘LE HOIST LIMIT STOP MECHANISM.

Application _ﬁléd I)Vecemb,ér

My invention relates to stop mechanism
and particularly to control-means for hoist-
ing apparatus. S -

Omne object of my invention is to provide
stop mechanism for hoists that shall have a
maximum adjustment for a minimum move-
ment of hook travel..

Another object of my invention is to pro-
vide mechanism that shall automatically
stop the hoisting gear when the hook has
reached a predetermined upper or: lower
position. R -

- A further object of my invention is to pro-
vide trip mechanism that shall comprise a
driving member having a spiral groove and
one or more stops, a tripping lever.inter-
locked with said groove and so mounted as
to .be movable with said driving member
only when actuatéd into engagement with
one of said stops, and a transmission lever
movable from a neutral position only when
said tripping lever engages said stop.

My invention, however, may best be un-
derstood by referring to the accompanying

Fig. 1is a view, partially in elevation and
partially is horizontal section, of one form
of embodiment of my invention; :

Fig. 2 is an enlarged detail horizontal sec-
tional view of the stop mechanism shown in
Fig. 1; .

Fig. 3 is an elevational view of the trip
mechanism-shown in Fig. 2; .

‘Fig. 4 is a view similar to Fig. 2, but
showing a modification; and ' R

Fig. b is an elevational view of the mech-
anism shown in Fig: 4. : '

For purposes of illustration, I have show
my invention in connection with a mono-
rail hoist of the type disclosed in the patent
to H. S. Valentine, No. 1,455,369, wherein
an électric motor 1 drives a drum 2 that is
mounted on a shaft 3 journaled in bearings
4 carried by end walls 5 of a housing 6. In
accordance with my invention, the shaft 3
may be detachably connected to a shaft
section 7 (Figs. 2 and 6) which extends
through a bearing 8 formed in a main sup-
porting bracket 9 secured to the end wall 5
of ‘the housing 6. o j

A pinion 11 is mounted on the end of the
shaft 7, one side thereof, being protected by
a flange 12 projecting from an inner face
13 of the supporting bracket 9. The pinion

8, 1925. Serial No. 74,140,

11 meshes with an internal ‘gear-wheel 14,
one face 16 of which is secured by bolts 17 to
an adjacent face 18 of a cam disk 19. An
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opposite face 21 of the gear-wheel 14 is posi-

tioned immediately adjacent to the inner
face 13 of the supporting bracket 9. - Under
some conditions of manufacture, it may be
desirable to form the gear-wheel 14 and the
cam disk 19 from an integral casting.

The disk 19 may be rotatably mounted on
bearings 22 and 28 provided by a central hub
24 of the bracket 9. The portion of the hub
24 defining bearing 23 is of reduced diam-
eter with respect to that defining bearing
22, forming an annular shoulder 25. The
bearing 22 may be engaged by an annular
flange 26 that extends from “the disk 19.
Oiled felt packing 27 is preferably posi-
tioned in the space between the annular
shoulder 25 and the adjacent portion of the
disk 19, o :

The disk 19 may be held on the bearings
22 and 23 by means of a bolt or pivot pin 28,
one end 29 of which is threaded to receive a
nut 31 that is positioned in a countersunk
portion 32 of the supporting bracket 9. A
clamping washer 33 engages the exposed
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face of the disk 19 and may be secured by

means of a nut 34. A triplever 35 is mount-
ed on the pivot pin 28 so as to be movable
across the exposed face of ‘the disk 19 by
providing an elongated slot 36 in one end

85

thereof. This end of the trip lever 85 is -

positioned intermediate the washer 33 and
the nut 34, whereby the disk 19 as well as the
trip lever 35 may be held in position by
common means. A washer 37 may also be
inserted intermediate the nut 34 and the ad-
jacent side of the trip lever 35.

The longitudinal movement of the trip
lever 35 across the exposed face of the disk
19 may be effected by means of a’epiral
groove 38 and a cam lug 39 which extends
from said trip lever into the groove 38.

The portion of the lug 39 positioned in
the groove 38 as well as the groove “itself
are so formed as to provide a slidable dove-
tail connection therebetween, whereby the
trip lever 35 and disk 19 may be interlocked
but relatively movable. A ‘pair of control

.stops 41 and 42 are positioned in the tapered

groove 38 on opposite sides of the trip-lever
lug 39. Each stop may comprise a pair of
bolts 43, the heads of which are interlocked
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with the groove 38, as in tle case of the cam
lug 89. Nuts 44 are mounted on the upper
ends of the bolts 43, whereby a stop plate 45
may be clamped against the face of the
disk19. - . , e
The gear reduction between the pinion 11
and the internal gear-wheel 14 and the num-
ber of convolutions of the spiral groove 38
are such that the cam lug 39 does not reach
either end of said spiral groove until the
hoisting hook is in its extreme position.

~ Since the longitudinal movenient of the lug
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39 aerods the facs of the disk 19 18 inter-
rupted at this point, the further rotation
of said disk 19 causes the tripping lever 35
to turn with the disk 19; all us will appear
more Tully hereinafter.

My invention further contemplates link-
age 46, whereby a member 47, which may be
connected to a switch, brake or other control
mechanism, may be unaffected by the lateral
movément of the tripping léver 35 across
the face of the grooved disk 19 and dctuated
only ‘when the cam lug 39 of the tripping
lever 35 engages ome or the other of the
stops 41 and 42." In the present instance, the
member 47 is operatively associated with a
control switch (not shown) for the hoist.
The linkage 46 comprisés a “transmission
lover 48 having one end rigidly secured to
the control member or shaft 47. The lever
48 may be yieldingly held in a neutral po-
sition by means of = spring 49 which encir-
cles the shaft 47 and terminates in end por-
tions 51 and 52 respectively positioned on
opposite sides of pins 53 and 54 carried by
the lever 48 and a stationary support (1ot
shown). ' ‘ N
When the transmission lever 48 is attuat-

ed from the solid-line position shown in

- Fig. 3 to the dot-and-dash line position, the

pin 54 engages the spring end portion 51,
the opposite end portion 52 being retained
in position by the stationary pin 53. When
the transmission lever 48 is actuated in the
opposite direction froin the mid-position

~shown in Fig. 8, the spring end portion 52
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'is engaged by the

pin 54 and the spring end
portion 51 is held by. the pin' 53. Thus, the
transmission lever 48 as well as the control
chaft 47 are yieldingly held in the neutral
solid-line position illustrated in Fig. 3.
The rvemaining end of the transmission
lever 48 affords a pivotal motinting 55 for
a connecting link 56, an. opposite end of
which is pivotally mounted on the end of
the tripping lever 35. The pivotal mount-
ing 55 thus constitutes a fulcrum for the
link 56 as it is swung back and forth by
the movement of the tripping lever 35
deross the face of the grooved disk 19, the
transmission lever 48, however, being “sib-
stantially unaffected by such movement.
Assuming ‘the appardtus ro ‘be in the
solid-line position shown in Fig. 3, where-

1,670,918

in the hoisting hook is almost.in its maxi-
rtm elevated position, the continued move-
ment of the drum 2 causes the outer stop
41 to be actuated into engagement with the
cam lug 39 of the tvipping lever 35, where-
upon the latter is moyved vertically into the
dot-and-dash line position. This movement
is transmitted through the link 56 and the
lever 48 to the shaft 47, with the result that
the control switch (not shown) for the mo-
tor 1 is opened and the apparatus as a whole

‘accordingly brought to rest.

When the motor switch in dquestion  is

closed by the usual operating means {not
shown), the cam disk 19 is actuated in the
opposite direction, c¢ausing the hoisting
Took to be lowered until the inner stop 42
is actuated into engagement witly the lug
39 of the tripping lever 85 to cause the lat-
ter' as well as the linkage 46 and- control
shaft 47 to move in the opposité position.
The motor control switch is then -opened
with the result that the driving motor 1 is
again rendered inoperative and winding
drum 2 brought to rest. The hoisting hook
is now'in its lowest position. .

When it is desired to vary the travel of
the hoisting hoek within the maximwi lim-
its just defined, the stops 41 and 42 are
moved in the groove 88 to such poesitions as
bring about this desived result. - Inasmuch
a8 the cam disk 19 térhs threugh a large an-
ole for a relatively small movemenit of thie
hoisting hook; such adjustments may be
madé with very great accuracy.

My invention 1s capable of VainHS'iﬂo&ié
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fications as shown, for example, in Figs. 4

and 5, wherein a disk 19" is provided with
a circular tapered groove 38" having ad-

justable stops 41" and 42" respectively fnov--

able iito engagement with a projecting por-
tion 39" of a lever 35’ pivoted on a shaft 47
which is connected to a switch, brake drum
or other control mechanism, The disk 19
is rotatably mounted on a hub 24’ of a
bracket 9’ and it carries on its inner side a
dear-wheel 57 which meshes ‘with a driving
pinion 58 journaled in a bearing 59 pro-
vided in the supporting bracket 9". The
inion 58" may be actuated by a gear-wheel
51 which meéshes with a driving pinion 62
detachably secured to the drum operating
shaft 8. The bracket 9 is provided with an
ennular flange 63 which encirclés the gear-
wheels 61 and 62 and abuts dgainst the end
wall 5 of the hoist frame 6. The support-
ing bracket 97 is also provided with ‘an -op-
positely extending annular flange 64 which
encloses the gear-wheels 57 and 58.. The
gear Teduction between the shaft 8 and the
gear-wheel 57 is such that the entire range
of operation of the hoisting -drum 2 .oceurs

105
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for one revolution of the digk 197,  Vaiia-

tions within this maximum may be made by
properly setting the stops 417 and 42°. - The

130
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operation of this mechanism is otherwise. as
set forth in connection with the description
of Figs. 1 and 2. ,

While T have shown two forms of em.-
bodiments of my invention, it is apparent

- that various changes and modifications may

be made therein without departing from the
spirit of my invention and I desire, there-
fore, that only such limitations shall be im-
posed thereon as are indicated in the ap-
pended claims or as are demanded by the
prior art. ’ :

I claim: o :

1. Stop mechanizm comprising a driving
member, a driven member having a lost-
motion connection therewith, a member
yieldably held in a neutral position, means
for so operatively associating said last-men-
tioned member and said driven member that
the former is actuated from said neutral po-
sition when said driving and driven members
assume a predetermined relation to each
other, and an adjustable stop for control-
ling the time of operation of said third-men-
tioned member.

2. Mechanism of the character described
comprising a driving member, a driven mem-
ber having such lost-motion connection
therewith that said driven member may he
moved bodily within predetermined limits
and thereafter actuated in the direction of
movement of said driving member, a third
member, and means for so operatively- asso-
ciating said third member and said driven
member, that the former is actuated only
during one of the movements of said driven
member. ’

3. In a stop mechanism for hoists, the
combination with a winding drum and a
driven member having a groove provided
with a shoulder, of means for controllling
the operation of said drum comprising a trip
lever mounted for different movements and
having one portion thereof in operative re-
lation to said shoulder, a transmission lever,
and a link for interconnecting said levers,
said transmission lever constituting a ful-
crum for said link during one of the movye-
ments of said trip lever. :

4. Means having a bearing, a driving
member rotatably mounted thereon, a driven
member ‘having a lost-motion -connection
with said driving member, a ‘gear-wheel in-
terposed between said driving member and
said bracket, an element to be controlled,
and means for operatively associating said
driven member and said” element whereby
the former may have a predetermined move-
ment independently of the latter.

5. In a stop mechanism, the combination
with a bracket having
bearing, of a plate mounted on said bearing
and provided with control stops, an inter-
nal gear-wheel positioned intermediate said
bracket and said plate and secured to the

a-hub constituting a

3

latter, and a driving pinion for said internal
gear-wheel supported by said bracket,

6. A rotatable member having a spiral
groove, a member having a poltion extend-
ing into said groove so as to be actuated
thereby, a member yieldahly held in a neu-
tral position, and means for connecting said
last-mentioned member and said second-
mentioned member, whereby the latter may

"be  actuated independently of the former
within predetermined limits. v
7. Apparatus comprising - a  member

mounted for longitudinal and rotary move-
ments, means for actuating said ‘member
longitudinally during a predetermined in-
terval and thereafter rotatably, an element
to be controlled, and a link for operatively
assoclating said element with said member
whereby said element is actuated only dur-
ing said rotary movement, said link pivot-
ing about said element during said longi-
tudinal movement,

8. A rotary member having a spiral
groove, a pivot pin, a lever having a slot
adapted to receive said pivot pin, said lever
having one portion thereof extending into
said groove, a transmission lever, and means
for connecting said levers, :

9. Apparatus of the character described
comprising a driving member provided with
a spiral groove and at least one adjustable
stop, and a trip lever interlocked with said
groove so as to be moved successively in
different directions.

10. Means having a hub providing a bear-
ing, a member mounted on said bearing hav-
ing a spiral groove, a pivot pin extending
from said hub and a trip lever provided
with a slot for receiving said pin, said trip
lever Dbeing interlocked with said spiral
groove.
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11.-Means having a bearing, a member

provided with a spiral groove mounted on
said bearing, a trip lever, and a common
pivot pin for
said member, said trip lever having such
connection with said groove as to be actuat.
ed transversely of said member for a pre-
determined movement thereof and - there-
after with said member.

12. Apparatus comprising a  movable
member having a spiral groove, a-trip lever
having a slot, means including 2 common
element for positioning said member and
said trip lever, a vieldably-held transmis-
sion lever, and a link for counecting said
levers.

13. Apparatus of the class described com-
prising a bracket having a hub, a member
mounted on said hub and provided with a
spiral groove on one face thereof, a stop for
said groove, a trip lever having one portion

positioning said trip lever and

1io0

120

thereof interlocked with said groove so as.

to be movable across the face of said mem-
ber until said portion engages said stop, and
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a yieldably-held transmission lever so asso-
cinted with said tripping lever as to be ac-
tuated only,upon said engagement.

- 14, Stop mhechanism comprising a bracket
having a hub constituting a bearing, & mem-
ber mounted on said bearing and provided
with a spiral groove having a stop, a gea-
wheel for actuating said member and for
encloging said bearing, a trip lever, common
means for positioning said member and for
supporting said trip lever, whereby the lat-
ter may be actuated upon the movement of
said member, transversely thereod and there-
after bodily therewith, a yieldably-held

15 transmission lever, and means for so opera-

1,870,918

tively associating said levers that eaid trans-

mission lever is responsive to at least one of
the movements of said trip lever.”

15. Tn combination, a driving member, a
driven trip lever having such lost-motion
connection therewith that. said trip lever
may be moeved bodily within predetermined
limits and thereafter actuated in the direc-
Gion of movement of said driving member,
a transmission lever, and a link for opera-
tively associating sald levers, whereby said
transmission lever is actuated only during
one of the movements of said trip lever.

ANTHONY E. WEINGARTNER.
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