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6 Claims. (CL 242—107)

This invention relates-to load operating means, Figure 1 is a sectional elevational view of the
and is more specifically directed to means for si- load operating means of the present invention as
multaneously raising and lowering a plurality of applied to the raising and lowering of a pair of
loads, such as sliding doors or the-like. - - - spaced. sliding doors;

-  The present invention is a division of my co- Figure 2 is a sectional view taken substantially 60.
pending application, Serial No. 604,423, filed April along the line 2—32 of Figure 1; )
11, 1932, and is directed particularly to the load Figure 3 is. a secticnal view similar to Figure 2
raising and lowering mechanism disclosed there- Wwith the pulley rotated to a position correspond-
in. ‘ ' . ing to the raised position of the door; and

10  In the preferred embodiment of the present Figure4isa sectional view taken substantially 65.
invention, I have disclosed a load operating mech~ on the line 4—4 of Figure 1, showing the adjust-
anism comprising eccentrically mounted pulleys able locking connection for the spring tension-
or sheaves- disposed upon a common shaft. This ing means. : :
shaft is- maintained under any desired tension Referring now in more detail to the drawing,

15 by means of a spring coiled about the shaft and the load operating means is preferably enclosed 70
having -an - adjustable - locking connection with within a single housing 5, which is suitably sup~
a stationary part of the shaft housing, whereby ported upon the top or supporting wall 6 of any
any predetermined spring tension may be im- suitable- structure, such as a dishwashing ma-
parted to the shaft by rotating the adjustable chine or the like, having the spaced side walls 7

20 connection about the shaft. Connected to the supporting the top wall 6 by means of a plurality 75
pulleys are suitable load operating cables, which of angle bracket members 8. The side walls 7
may be secured to any desired loads, such as slid- are provided with suitable. guide members 9,
ing doors, to simultaneously raise and lower a which form guideways for a sliding load, such
plurality of loads. ] as the door 10, which is adapted to have vertical

25 The eccentrically mounted pulleys are so dis- movement within the guide 5. The door 10 is 80
posed that when. the loads are in-lowered po- provided with a handie member 11, which, upon
sition, the weight of the loads and. the length the inner surface of the door, is provided with
of the effective lever arms of the pulleys are an angle member 12 having an opening therein
such as to prevent raising of the loads by the receiving the operating cable 13. .

30 spring. However, when the loads are in raised The housing or unit 5 preferably extends the 85
position, the pulleys have been rotated to an ex- entire distance between the sidewalls 7.of the
tent such that the weight of the loads and the structure, and comprises a substantially U-shaped
length of the effective lever arms of the pulleys inverted housing member 14 extending between
are insufficient to overcome the tension of the and engaging ‘a pair of substantially cup-shaped

35 spring and lower the loads. The loads are main- pulley housings 15 and 18. . 90
tained in either raised or lowered position auto- . Each of the pulley housings is provided with
matically, and no locking means for positioning an inwardly extending bearing sleeve or boss 18,
the loads in either of these positions is required. which sleeves rotatably support a shaft 19 ex-

The operating mechanism is constructed as an tending between the two housings. Suitable cover

40 enclosed unit, and may be positioned to operate plates 20 are secured to the outer side of each 95
parallelly spaced loads, or may be angled in po- of the housings 15 and 16, as by means of screws
sition to operate loads extending in an angular 21 and 22, and serve to enclose the pulleys 24
relation to each other, without any modification and 25. - )
of the load operating structure itself. As shown in Figures 2 and 3, the pulleys or

45 'The invention, in its broader aspects, is also sheaves 24 and 25 are each suitably keyed to the 100
applicable to the operation of a single load, or shaft 19, as by means of a key member 26. The
a plurality of loads, as desired. o pulleys are each provided with an inwardly ex-

Other objects and advantages of the present tending shoulder a7, which has bearing engage~
invention will appear more fully from the fol- ment against the inner surfaces of the pulley

50 lowing detailed description, which, taken in con- housings 15 and 186, “The load operating cables 13 105
nection with the accompanying drawing, will are secured to the pulleys or sheaves by means of
disclose to those skilled in the art the particular screws 28, which thread into the pulleys. . The
construction and operation of a preferred em- cable 13 extends from the pulley down through
bodiment of my invention. . © a suitable channel 28 formed in each of the re-

55 In the drawing: . . - spective housings 15 and 16, and through an 110
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opening 29 formed in the top wall 6 of the struc-
ture to the angle bracket 12 connected to the load.

Secured upon the shaft 19, between the hous-
ings i5 and 186, is a bushing member 32, which
is nonrotatably locked upon the shafi by means
of the tapered pin 33. A tubular spacing mem-
ber 34 is positioned about the shaft 19 between
the bushing 32 and a second bushing 35 which is
suitably recessed to receive the bearing member
18 of the pulley housing i5. )

5 clearly shown in Figure 1, the bearing mem-
18 of pulley housing 15 is provided
with a ratchet 38. A suitable tension spring 38
is coiled about the spacing member 34 and has
one end thereof secured in the opening 39 of the
flange 32¢ of bushing 32. At its other end, the
spring 38 is nonrctatably secured, by means of
the angulariy bent portion 40, tc flange 35a¢ of
the bushing 35, thus positioning the spring 38 be-
tween the two bushings 32 and 35 to serve as a
tension means therebetween.  The radially
flanged portion 352 of the bushing 35 also car-
ries a suifable pin 42, which serves as a pivot for
a paw! 43, engaging the teeth of the ratchet 36
formed on the pulley housing 15.

By means of this ratchet and pawl locking con-
nection, the bushing 35 can be adjusted with re-
spect to the bearing portion 18 of the housing 15,
to place the spring 38 under any desired tension.
This tension is transmitted through the bushing
32 and the tapered pin 33 to the shaft 19, and
tends to rotate the pulleys 24 and 25 in load rais-
ing direction. Preferably, the tension of this
spring is so adjusted that the torgue of the rotat-
ing means when the door is in raised position is
substantially egqual to the moment of the door
and the effective length of the vulley arm when
the door is in lowered position, the spring ten-
sion thus serving to hold the door or other load
raised because of the decrease in the effective
length of the pulley radius when the door is
raised to its upper position.

Referring now in more detail to the pulley 24,
it will be noted, in Figures 2 and 3, that the pulley
is eccentrically mounted with respect to the shaft
19. This is also true of pulley 25. The pulleys
are so disposed that, when the load is lowered,
each pulley occupies the position shown in Figure
2, in which the effective length of the lever arm
of the pulley for raising the load is the distance
indicated by X, and when the load is raised the
pulley occupies the position shown in Figure 3,
in which the effective length of the pulley lever
arm for helding the load raised is indicated by Y.

The pulley 24 is shown in Figure 2 as being in
the position corresponding to the lowermost po-
sition of the door 10, and the weight of the door,
acting through the lever arm of the length X
overcomes the tension of spring 38 tending to
open the door, so that the door remains in ifs
lowered position. The spring 38 assists in rais-
ing the doors.” In the raised position of the doors
the moment of the weight of the door times the
length Y of the effective lever arm of ths pulley,
is less than the turning torque imparted to shaft
19 by the spring 38, and the doors remain in their
uppermost position.

When the doors are moved downwardly the
pulleys are again rotated, and, when the doors
reach their lowermost position, the torque on the
tension spring 38 is not great enough to counter-
act the moment of the weight of the door times
the effective length of the lever arm, and the
doors remain in lowered position.

The doors, or other loads to which the pulleys
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are connected, are operated simultaneously and
similarly, and the eccentric mounting of the
pulleys 24 and 25 serves to retain the doors either
in their lowered position or in their raised posi-
tion without the use of any latching means. By
rotating the bushing 35, the tension-of member
38 can be adjusted with facility to suit conditions,
such as the weight of the loads being lifted. The
size of the pulley may be varied, but should be
such that in the lowered position of the losds, 2§
the maximum length of pulley arm is effective,
and in the raised position of the loads, the mini-
mum length of pulley arm is effective. The
pulley may rotate through a half revolution, or
one and one-half revolutions, or any other suit- 90
able distance during movement of the doors from
lowered to raised position, or vice versa, to pro-
duce this result.

The tension spring may extend substantially
the entire length of the shaft connecting the two
pulleys, if desired, but ordinarily sufficient ten-
sion can he provided by a spring member extend-
ing only partially the length of the shaft be~
tween the pulleys. The entire operating mecha-~
nism is fully enclosed and is of simple and com-~
pact construction, requiring no special assembly
knowledge or skilled operation. As previously
set forth, the operating mechanism may be dis-
posed for parallelly spaced loads, angularly .
spaced loads, or other positional arrangements 05
of the loads, without any change of construe-
tion.

I do not intend to be limited to the exact de-
tails shown and -described in connection with _
the preferred embodiment of the invention 110
illustrated, but only in so far as defined by the
scope and spirit of the appended claims.

T claim:

1. In combination, a shaft, a pair of pulleys _
disposed at opposite ends of said shaft, hous- 138
ings for said pulleys, said housings having in-
tegral bearing supports for said shaft, a bush-
ing keyed to said shaft, a second bushing mount-
ed on said shaft, a spacing member between said . _
bushings, a spring encircling said spacing mem- 120
ber and having ifs ends secured in said bushings,
and means for locking said second bushing against
rotation in one direction with 1espect to one of
said pulley housings.

2. ITn combination, a shaft a palr of pulleys 125
disposed at opposite ends of said shaft, housings
for said pulleys, said housings having integral
bearing supports for said shaft, a bushing keyed
to said shaft, a second bushing mounted on said .
shaft, & spacing member between said bushings,

a spring encircling said spacing member and hav-

ing its ends secured in said bushings, ratchet
means formed integral with the bearing support

of one of said housings, and a pawl carried by
said second bushing for engaging said ratchet 135
means.

3. In combination, a shaft, a pair of pulleys
eccentrically mounted at opposite ends of said
shaft, housings for said pulleys, said housings
having integral bearing supports for said shaft,
a bushing keyed to sald shaft, a second bushing
mounted on said shaft, a spring member encir-
cling said shaft and having its ends secured to
said bushings, and means for locking said sec-
ond bushing against rotation in one direction
with respect to one of said pulley housings, said
means being operable to vary the tension in sa,1d
sprlug

4. In combination, a shaft, a pulley disposed
at one end of said shaft, a housing for said pulley 150
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having a bearing portion for said shaft, a bush-
ing keyed to said shaft, a second bushing mount-
ed on the shaft, a spring extending between said
bushings and encircling said shaft, said spring
having its ends secured in said bushings, said
second bushing being rotatable in one direction
to impart tension to said spring, and means for
locking said second bushing against rotation in
one direction with respect to said pulley housing.

5. Tn combination, a shaft, a pulley disposed
at one end of said shaft, a housing for said pulley
having a bearing portion for said shaft, a bush-
ing keyed to said shaft, a second bushing mount-
ad on the shaft adjacent said housing, a ratchet
formed in said bearing portion, a pawl carried
by said second bushing and engaging said ratchet,
and a spring encircling said shaft and having its
ends secured in said bushings, rotation of ‘said

second bushing in one direction imparfing ten-
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sion to said spring, said pawl holding said bush-
ing against rotation in the other direction.

6. Tn combination, a base member, @ housing
mounted thereon and having a substantially
cylindrical recess in one side thereof, an integral
bearing portion formed on the opposite side of
said housing, a shaft extending through said
bearing portion, a pulley mounted on said shaft
and disposed within said recess, & cover plate
closing said recess, spring means extending heli-
cally along said shaft and having one end keyed
thereto, ratchet means carried by the other end
of said spring and having adjustable engagement
with the bearing portion to tension said spring
and spacing means about said shaft preventing
disengagement of said ratchet means and said

bearing portion.
CHARLES CAKORA.
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