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57 ABSTRACT 
A hoist is provided with a rack and pinion drive as 
sembly for raising and lowering the lift frame of the 
hoist and a rack and pinion overspeed mechanism for 
braking the lift frame when the hoist exceeds a prede 
termined speed. The drive assembly includes a pinion 
shaft rotatably supported by a bearing assembly which 
is rigidly secured to the frame. A drive pinion is se 
cured to one end of the shaft, and a reducer gear box 
is mounted on the other end of the shaft. A motor is 
connected to the gear box for rotating the shaft and 
the drive pinion, and the motor and gear box are pre 
vented from rotating with the shaft by a torque mount 
which connects the motor to the frame but which per 
mits limited movement of the motor relative to the 
frame to reduce shocks. An overspeed pinion is 
mounted on a second shaft which is also rotatably 
mounted on bearings on the frame. The overspeed 
pinion shaft carries a brake drum, and a brake band 
extends around the drum. One end of the brake band 
is secured to the frame, and the other end is secured 
to an extendable plunger which carries a spring for 
urging the plunger to tighten the band around the 
drum. Releasable lock means holds the plunger in a 
retracted position against the bias of the spring, and 
the lock means is engageable by centrifugal weights on 
the drum when the overspeed pinion shaft rotates too 
fast to permit the plunger to extend to tighten the 
brake band about the drum. The bearings for both the 
drive shaft and the overspeed pinion shaft are secured 
to the frame by eccentric mounting means so that the 
positions of the shafts can be adjusted relative to the 
frame and to the rack. 

3 Claims, 15 Drawing Figures 
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1. 

RACK AND PINION HOST 

BACKGROUND 

This invention relates to hoists, and, more particu 
larly, to a hoist which is provided with rack and pinion 
drive and overspeed mechanisms. 
The invention finds particular utility in so-called per 

sonnel hoists - hoists which are used to lift men and 
material to the various floors of a building which is 
being constructed. Personnel hoists typically include a 
tower structure which extends upwardly alongside the 
building and which is secured thereto, and a cage or lift 
frame which travels upwardly along the tower. In the 
past the drive means for lifting and lowering the cage 
along the tower has been provided by cables which are 
wound about drums. However, certain disadvantages 
are present in cable driven hoists, and in recent years 
hoists have been provided with rack and pinion drive 
systems. 
A rack and pinion drive assembly conventionally in 

cludes a vertically extending rack which is secured to 
the tower and a plurality of drive pinions which are ro 
tatably mounted on the cage. Suitable power means for 
rotating the drive pinions are carried by the cage, and 
as the drive pinions are rotated, the cage is raised or 
lowered. 
Personnel hoists are usually required to be equipped 

with an overspeed mechanism for braking the cage if 
the cage travels too fast. Those hoists which are pro 
vided with rack and pinion drive assemblies may also 
be equipped with an overspeed mechanism which in 
cludes a pinion which also engages the rack. 
Certain problems have arisen with rack and pinion 

personnel hoists heretofore available. The rack and 
pinion drive mechanism is generally located within the 
cage, and this reduces the available space within the 
cage and presents a possible hazard to the occupants of 
the cage. Further, the drive mechanism usually in 
cludes a reducer gear box between the drive shaft and 
the motor. In most prior hoists the gear box and the 
motor have been rigidly secured to the cage, and the 
pinion shaft has been supported by the gear box. 
Stresses which are imposed on the drive pinion from 
side loading and other causes is transmitted to the gear 
box, and excessive stresses could cause failure of the 
bearings or other components within the gear box, 
backlash in the gearing, and other problems. Any ad 
justment of the pinion relative to the rack is fairly diffi 
cult, requiring movement of the gear box and motor 
relative to the cage. 
To my knowledge all rack and pinion personnel 

hoists presently available have multiple drive pinions, 
and the use of two or more drive pinions might cause 
backlash problems between the drive pinions, e.g., the 
lower drive pinion might not contribute substantially to 
the driving of the cage along the rack and the higher 
pinion might be required to perform at a greater capac 
ity than intended. 
Problems have also arisen with the rack and pinion 

overspeed mechanisms, particularly in the resetting op 
eration. The overspeed mechanism actuates a braking 
device each time the cage exceeds a predetermined ex 
cessive rate of travel, and the braking device must be 
reset after each operation. Rack and pinion overspeed 
mechanisms have generally been confined within a 
closed structure, and the resetting operation may be 
difficult and time-consuming. 
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2 
SUMMARY 

The invention provides an improved rack and pinion 
drive assembly and an improved rack and pinion over 
speed mechanism which overcome the foregoing prob 
lems. The drive assembly includes a single drive pinion, 
and the shaft for the single drive pinion is rotatably 
mounted in a bearing which is rigidly secured to the 
frame. The reducer gear box and the motor are sup 
ported on the drive shaft and are allowed to float rela 
tive to the cage. Since the pinion shaft is rigidly sup 
ported by the bearing, the gear box is not required to 
withstand any side loading on the pinion, and the bear 
ings within the gear box need only support the weight 
of the gear box itself. A torque mount extends between 
the motor and the frame and prevents the motor and 
gear box from rotating with the drive shaft but permits 
limited movement of the motor relative to the cage to 
absorb and reduce shocks when the motor starts and 
stops. The overspeed mechanism includes a pinion 
which engages the rack and which is mounted on a 
shaft rotatably supported by a pair of axially spaced 
bearings secured to the cage. A brake drum is secured 
to the shaft between the bearings, and a brake band ex 
tends around the drum and may be tightened about the 
drum by an extendable plunger. The plunger is recipro 
cably mounted within a hydraulic cylinder, and when 
the overspeed mechanism is actuated to brake the 
cage, the plunger can be retracted quickly and easily by 
forcing hydraulic fluid into the cylinder by means of a 
hydraulic pump. The bearings for both the drive pinion 
shaft and the overspeed pinion shaft are secured to the 
frame with eccentric mounting means so that the posi 
tions of the shaft and the pinions can be adjusted rela 
tive to the rack. Both the drive mechanism and the 
overspeed mechanism are supported on top of the cage 
to provide a clean cage, permitting maximum utiliza 
tion of the space within the cage and eliminating any 
potential hazard from the mechanisms. 

DESCRIPTION OF THE DRAWING 

The invention will be explained in conjunction with 
an illustrative embodiment shown in the accompanying 
drawing, in which 
FIG. 1 is a perspective view of a personnel hoist 

formed in accordance with the invention; 
FIG. 2 is a fragmentary top plan view of the drive 

mechanism for the hoist; 
FIG. 3 is a fragmentary elevational view taken along 

the line 3-3 of FIG. 2; 
FIG. 4 is a fragmentary elevational view taken along 

the line 4-4 of FIG. 2; 
FIG. 4A is a view similar to FIG. 4 of a modified 

torque mount; 
FIG. 5 is a fragmentary longitudinal sectional view 

taken through the drive pinion, the shaft, and the bear 
ing therefor; 
FIG. 6 is a fragmentary sectional view taken along 

the line 6-6 of FIG. 5; 
FIG. 7 is a fragmentary top plan view of the over 

speed mechanism; 
FIG. 8 is a longitudinal sectional view taken through 

the shaft of the overspeed mechanism; 
FIG. 9 is a schematic illustration of the overspeed 

mechanism; 
FIG. 10 is a fragmentary top plan view of the cage 

and the tower showing the guide rollers; 
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FIG. 11 is a fragmentary sectional view taken along 
the line 11-11 of FIG. 10; 
FIG. 12 is a sectional view through the support shaft 

of one of the upper guide rollers; 
FIG. 13 is a fragmentary side elevational view taken 

along the line 13-13 of FIG. 12; and 
FIG. 14 is a view similar to FIG. 12 of one of the bot 

tom guide rollers. 
DESCRIPTION OF SPECIFIC EMBODIMENT 

Referring now to FIG. 1, the numeral 10 designates 
generally a hoist for lifting men and/or material, com 
monly referred to as a personnel hoist. The hoist in 
cludes a tower 11 which extends upwardly alongside 
the structure which is being constructed and which is 
secured thereto and a cage or lifting frame 2 which 
rides up and down the tower. The particular tower illus 
trated is formed from a plurality of interlocking tower 
sections 11a, 11b, etc. and is supported by a base 13. 
The base includes four buffer springs 14 to absorb 
shocks when the cage reaches its lowermost position, 
and a buffer spring 15 for the counterweight (not 
shown). When the tower is completed, a conventional 
cathead may be supported by the top tower section for 
carrying the sheaves for the counterweight cable. 
The cage 12 includes a roof 16 and floor 17, which 

may be of heavy construction grade plywood, wire 
mesh, or the like and which are supported by upper and 
lower tubular frames 18 and 19, respectively. Upright 
tubular members 20 extend between the upper and 
lower frames, and wire mesh side panels 21 are secured 
to the uprights. The cage will also generally include 
front and rear doors (not shown) which may be slidably 
supported by horizontally extending door supports 22. 
The cage carries rollers which will be described more 
fully hereinafter and which are engageable with the 
vertical tubular members on the tower for holding the 
cage on the tower and for permitting sliding movement 
of the cage relative to the tower. 
A drive assembly designated by the numeral 23 is 

mounted above the roof of the cage. The drive assem 
bly includes a drive pinion 24 which meshes with a ver 
tically extending rack 25 secured to the tower. If the 
tower is provided in sections, each tower section will 
include a rack section so that a substantially continuous 
rack is provided when the tower sections are intercon 
nected. A pair of tubular box channels 26 and 27 are 
secured to the top frame 18 above the roof, and a pair 
of vertically extending plates 28 and 29 (FIG. 2) extend 
between the beams 26 and 27 and are secured thereto, 
as by welding. Still referring to FIG. 2, the drive pinion 
24 is secured to a shaft 30 which is rotatably supported 
by a bearing 31 extending between the vertical plates 
28 and 29. The other end of the shaft extends beyond 
the bearing and supports a reducer gear box 32. A 
motor 33 extends laterally or transversely from the re 
ducer gear box relative to the pinion shaft 30, and a 
brake 34 is positioned on the opposite side of the gear 
box. 
The motor 33 can be a conventional electric motor 

which includes a drive shaft which extends within shaft 
housing 35. The reducer gear box is also conventional 
and includes a worm and worm gear. The worm is con 
nected to the drive shaft of the motor for rotation 
therewith, and the worm gear is connected to a hollow 
shaft 36 which is mounted on the pinion shaft 30. The 
worm meshes with the worm gear and drives the pinion 
shaft at a reduced rotational speed. 
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4. 
The brake 34 may also be a conventional braking de 

vice and includes a shaft connected to the other end of 
the worm and means for braking the rotation of the 
shaft. The brake may be connected to suitable controls 
located within the cage so that rotation of the worm 
and therefore the drive pinion can be braked when de 
sired. The motor, gear box, and brake 34 may all be 
conventional and are well known in the art. 
Referring now to FIG. 5, the bearing 31 includes a 

generally cylindrical bearing housing 40 and a conven 
tional railroad-type roller bearing assemblies 41 and 42 
mounted within the housing adjacent each end thereof. 
The right hand bearing is shown in section, and each 
bearing includes generally cylindrical inner and outer 
races 43 and 44 and roller bearings 45. 
A radially outwardly extending support flange 46 is 

secured to the right hand end of the bearing housing as 
viewed in FIG. 5 and is provided with a circular outer 
periphery 47 which is rotatably received within a circu 
lar opening 48 in the vertical plate 28. As will be ex 
plained more fully hereinafter, the flange 46 is eccen 
trically mounted on the bearing housing relative to the 
axis of the shaft 30. This can be seen from the sectional 
showing of FIG. 5, the flange 46 being thicker at the 
top of this figure than at the bottom. 
A support flange 50 is secured to the left hand end of 

the bearing housing and extends radially outwardly 
therefrom. This support flange includes a generally an 
nularly shaped shoulder 51 having a circular outer pe 
riphery 52 which is rotatably received within a circular 
opening 53 in the vertical plate 29. The radius of the 
outer surface 52 is the same as the radius of the outer 
surface 47 of the support flange 46, and the outer sur 
face 52 is also eccentrically related with respect to the 
axis of the shaft 30. The eccentricity of the outer sur 
face 52 relative to the axis of the shaft 30 can be seen 
in FIG. 6, this surface being spaced farther away from 
the axis of the shaft at the upper portion of FIG. 6 than 
at the bottom. The support flange 50 is secured to the 
plate 29 by a plurality of bolts 54. The centers of the 
openings 48 and 53 are aligned, and an axis extending 
between these openings extends parallel to but offset 
from the axis of the shaft 30. 

If the drive pinion 24 is to be adjusted relative to the 
rack 25, the bolts 54 may be removed, and the support 
flange 50 can be rotated by means of a spanner wrench 
or similar tool. Both of the support flanges 50 and 46 
are secured to the bearing housing, and rotation of the 
flange 50 will also cause rotation of the flange 46. As 
the circular outer surfaces 47 and 52 rotate within the 
circular openings in the plates 28 and 29 the eccentric 
ity of these surfaces relative to the axis of the shaft will 
cause the axis of the shaft to rotate about the axis of the 
circular openings in the plates and the shaft will move 
toward or away from the rack. The support flange 50 is 
provided with a plurality of bolt openings 55, and after 
the flanges are rotated to adjust the shaft as desired, the 
bolts can be reinserted through the bolt openings in the 
plate 29 and through the nearest openings 55 in the 
flange. 
The pinion 24 can be non-rotatably secured to the 

shaft 30 by a splined connection and is releasably 
mounted on the end of the shaft by an end cap 56 and 
bolts 57 which secure the cap to the shaft. 
A rigid torque mount 60 (FIGS. 1 and 4) extends be 

tween the motor 33 and the cage to hold the motor and 
the gear box as the drive pinion rotates so that the drive 
means does not rotate with the pinion. Referring to 



3,924,710 
S 

FIG. 4, the torque mount includes an elongated link 61 
having one end pivotally secured between a pair of 
brackets 62 which are secured to the motor 33 and the 
other end pivotally secured between a pair of brackets 
63 which are secured to the box channel 26. Pins 64 
and 65 pivotally secure the link to the brackets. 
A shock absorbing torque mount 60a shown in FIG. 

4A can be substituted for the rigid torque mount 60. 
The torque mount 60a includes a link 61a having one 
end pivotally secured between the brackets 62 and the 
other end retained between compression springs 61c 
and 61d. Spring 61c and 61d are retained in tubular 
housing 61b. The lower end of the housing 61b is pivot 
ally secured between the brackets 63 which are secured 
to the box channel 26. The springs 61c and 61d absorb 
the starting and stopping torque of the drive means. 
Other means can be used for connecting the drive 

means to the cage which will permit some relative 
movement between the drive means and the cage but 
which will hold the drive means so that it can rotate the 
pinion shaft. 
The overspeed mechanism is illustrated in FIGS. 7-9. 

An overspeed pinion 68 is positioned below the drive 
pinion 24 (FIG. 3) and also meshes with the rack 25. 
The overspeed pinion is secured for rotation with a 
shaft 69 which is supported by a pair of axially spaced 
bearing assemblies 70 and 71. The bearing assembly 70 
includes a ball bearing assembly 72 and a radially out 
wardly extending support flange 73. The support flange 
includes a generally annularly shaped shoulder 74 hav 
ing a circular outer periphery 75 which is rotatably re 
ceived in a circular opening 76 in the vertical plate 28. 
As discussed previously with respect to the support 
flanges for the bearing 31, the circular surface 75 is ec 
centrically related relative to the axis of the shaft 69. 
The support flange is secured to the plate 28 by bolts 
78. 
The other bearing assembly 71 similarly includes a 

ball bearing assembly 79 and a radially outwardly ex 
tending support flange 80. The support flange 80 also 
includes an annularly shaped shoulder 81 having a cir 
cular outer periphery 82 which is rotatably received 
within a circular opening 83 in the plate 29. The circu 
lar outer periphery 82 is eccentrically related to the 
axis of the shaft 69 in the same way as the surface 75, 
and the flange plate 80 is secured to the plate 29 by 
bolts 84. 
The pinion 68 can be adjusted relative to the rack by 

removing the bolts 78 and 84 and rotating the support 
flanges 73 and 80 relative to the plates 28 and 29. The 
two support flanges are not connected, and each flange 
must be rotated independently while maintaining the 
proper relationship to each other so that the axis of the 
shaft remains perpendicular to the plates 28 and 29. 
The support flanges are provided with a plurality of 
bolt openings, and after the desired adjustment has 
been made, the bolts can be reinserted through the ap 
propriate bolt openings in the support flanges and 
through the openings in the plates 28 and 29 to secure 
the bearing assemblies. 
A brake drum 86 is mounted on the shaft 69 between 

the bearing assemblies for rotation with the shaft. The 
drum includes an inner cylinder 87 secured to the shaft 
and an outer cylinder 88 connected to the inner cylin 
derby an end wall 89. A brake band 90 extends around 
the outer periphery of the brake drum and includes an 
outer metal backing strip 91 and a friction pad 92 se 
cured to the backing strip. 
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6 
One end of the brake band is anchored to the cage by 

means of a bolt 93 and bracket 94 (FIG.9) which is se 
cured to one or both of the plates 28 and 29, and the 
other end of the brake band is rotatably secured to a 
bell crank 95. The bell crank includes an elongated 
square tubular body 96 which extends between the 
plates 28 and 29 and which includes end plates 96.a. 
The tube 96 is rotatably mounted on a shaft 97 which 
extends between the vertical plates 28 and 29, and 
through openings in the end plates 96.a. The bell crank 
also includes a pair of crank arms 98 and 99 which are 
welded or otherwise suitably secured to the tube 96. 
The end of the brake band which is secured to the bell 
crank is looped about a cross rod 100 (FIG. 7) which 
extends transversely to an attaching bolt 101, and the 
bolt 101 is secured to a cross member 102 which ex 
tends between the bifurcated crank arm 98. The crank 
99 is rotatably connected to the bifurcated end of a 
plunger 103. The plunger 103 is reciprocably mounted 
within a hydraulic cylinder 104 which is mounted on 
top of the cage, and the inner end of the plunger termi 
nates in a piston 105. A compression spring 106 is car 
ried on the plunger between the cylinder and a radially 
enlarged flange 107 on the plunger and urges the 
plunger to extend from the cylinder. The plunger can 
be hydraulically retracted to compress the spring by a 
hydraulic pump 108 (see also FIG. 1) which is mounted 
on the roof of the cage. The pump is connected to the 
cylinder forwardly of the piston 105 by a fluid conduit 
109. 
After the plunger has been retracted to compress the 

spring, the plunger can be releasably locked in the re 
tracted position by a trigger or latch 110 which is rotat 
ably mounted on a shaft 111 extending through the ver 
tical plate 29 and which is provided with a notch 112 
for engaging a lever arm 113 secured to the central 
body 96 of the bell crank. As can be seen in FIG. 9, 
when the lever arm 113 engages the notch in the trig 
ger, the bell crank is held against counterclockwise 
movement even through the spring 106 is urging the 
plunger to extend to the left. 
A pair of centrifugal weights 114 and 115 are rotat 

ably secured to the brake drum 86 by bolts 116 and 
117. Each of the bolts passes through the associated 
centrifugal weight adjacent one end thereof so that the 
weights can be rotated outwardly under the influence 
of centrifugal force when the brake drum rotates fast 
enough. The speed at which the centrifugal weights will 
rotate outwardly can be adjusted by means of a rod 118 
secured to the centrifugal weight 114 which extends 
through a mounting bracket 119 on the brake drum. A 
compression spring 120 is carried by the rod and abuts 
a nut 121 which is threadedly engaged with the rod. 
The preload on the compression spring 120 can be var 
ied by changing the position of the nut 121, and the 
greater the preload, the faster the speed at which the 
brake drum must rotate before the centrifugal weight 
moves outwardly. Similar adjusting means can be pro 
vided for the weight 115, or the two weights can be in 
terconnected by link means so that movement of the 
one weight will cause movement of the other weight. 

If the overspeed pinion 68 is caused to rotate too fast, 
either because the cage is descending or ascending too 
rapidly, the centrifugal weights will rotate outwardly, 
and one or the other of the weights will strike the trig 
ger 110, thereby releasing the lever arm 113 and allow 
ing the spring 106 to extend the plunger. As the plunger 
extends, the bell crank rotates and tightens the brake 
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band about the brake drum to stop the rotation of the 
pinion shaft 69 and the overspeed pinion 68. Braking of 
the overspeed pinion will also brake the cage. 
After the overspeed mechanism has been actuated to 

brake the cage, it can be easily reset by pumping hy 
draulic fluid into the cylinder 104 to retract the 
plunger. When the plunger has been retracted suffi 
ciently to permit the lever arm 113 to be latched by the 
trigger 110, the hydraulic pressure in the cylinder can 
be relieved by gradually opening the valve 122 on the 
pump until the lever arm 113 is firmly seated in the 
notch of the trigger. Thereafter, the valve 122 is fully 
opened to relieve the hydraulic pressure so that exten 
sion of the plunger is not impeded by residual hydraulic 
fluid in the cylinder. 
The overspeed mechanism can be enclosed within a 

housing 123 (FIG. 1) to protect the components from 
the elements. However, the housing can be provided 
with a removable cover which permits access to the 
overspeed mechanism for resetting the mechanism or 
for inspecting or replacing the parts thereof. 
Referring to FIGS. 2 and 3, back-up rollers 124 and 

125 engage the back of the rack 25 opposite the drive 
pinion 24 and the overspeed pinion 68, respectively. 
Each of the back-up rollers is adjustably mounted on 
the vertical plate 28 for movement toward or away 
from the rack so that backlash between the pinions and 
the rack can be adjusted as desired. The roller 124 is 
rotatably mounted on a bifurcated support 126 which is 
secured to the plate 28 by bolts 127. The bolts extend 
through elongated slots in the plate 28, and an adjust 
ing screw 128 can move the support 126 relative to the 
plate when the bolts are loosened. Similarly, the back 
up roller 125 is supported by a bifurcated support 129 
which is secured by bolts 130 and which is adjustable 
by a screw 131. The screws 128 and 131 are threadedly 
engaged with tubular supports 128a and 131a which 
are welded to the plate 28. 
The cage is slidably secured to the tower by upper 

and lower pairs of guide rollers which are mounted on 
the cage and which engage the vertical tubular supports 
of the tower. As shown in FIGS. 10 and 11, a pair of 
upper rollers 132 and 133 are rotatably supported by 
the box channels 26 and 27 which extend rearwardly 
from the vertical plate 28 of the cage, and a pair of 
lower rollers 134 and 135 are rotatably supported by a 
pair of box channels 136 and 137 which extend below 
the floor of the cage. The upper rollers 132 and 133 en 
gage the rear portions of tubular supports 138 of the 
tower and prevent the top of the cage from moving 
away from the tower, and the lower rollers engage the 
forward portions of the tubular supports so that the 
cage is supported in cantilever fashion on the tower. 
The four tubular supports of the tower are joined by 
braces 139, and the upper rollers have an arcuate sur 
face 140 which extends for only about 90 so that the 
rollers can move along the supports without interfer 
ence from the braces. 
The cage is also equipped with upper and lower pairs 

of side rollers which engage the sides of the tubular 
supports and prevent the cage from moving laterally 
relative to the tower. The side rollers are conventional 
and are not shown. 
Each of the upper and lower rollers are eccentrically 

mounted so that the position of each roller can be ad 
justed relative to the cage and the tower. Referring to 
FIG. 12, the upper roller 133 is rotatably supported on 
a cylindrical shaft 141 by a bearing 142. The cylindrical 
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8 
shaft 141 is eccentrically mounted within an eccentri 
cally bored cylinder 143 so that the axis of the shaft 
141 extends parallel to but offset from the axis of the 
cylinder 143. The cylinder 143 is rotatably received in 
an outer cylinder 144 which extends through the box 
channel 27 and is secured thereto, as by welding. An 
end cap 145 is secured to both the shaft 141 and the 
cylinder 143 by bolts 146 so that these parts rotate to 
gether, and the end cap is removably secured to the 
outer cylinder 144 by a bolt 147. The end cap is pro 
vided with a plurality of arcuately disposed bolt open 
ings 148 (FIG. 13) so that the shaft 141 and eccentric 
cylinder 143 can be rotated and secured in the desired 
position by the bolt 147. 
The other top roller 132 is similarly eccentrically 

mounted, and as the eccentrically mounted support 
shafts 141 are rotated about the axes of the outer cylin 
ders 144, the rollers move toward or away from the 
cage and therefore draw the top of the cage toward the 
tower or allow the top of the cage to move away from 
the tower. The rollers can therefore be adjusted until 
the drive pinion 24 is centered on the rack 25, and this 
adjustment can compensate for manufacturing toler 
aCeS. 

The eccentric mounting for the bottom roller 135 is 
shown in FIG. 14. The roller is rotatably mounted on a 
cylindrical shaft 149 by bearing 150, and the shaft 149 
is received in an eccentrically bored cylinder 151. The 
cylinder 151 is rotatably received in an outer cylinder 
152 which extends through the channel 137 and is se 
cured thereto. An end cap 153 is secured to both the 
shaft 149 and cylinder 151 by bolts 154 and is remov 
ably secured to the outer cylinder 152 by bolt 155. The 
end cap is provided with a plurality of openings for the 
bolt 155 as described with respect to the end cap 145. 
The other bottom roller is similarly eccentrically 

mounted, and rotation of the support shafts 149 moves 
the bottop rollers toward or away from the cage and 
therefore allows the bottom of the cage to move toward 
the tower or push the bottom of the cage away from the 
tower. This movement of the bottom rollers permits ad 
justment to compensate for manufacturing tolerances 
and for wear of the rack and drive pinion. The top and 
bottom rollers therefore provide for adjustment of the 
pinion in a direction transverse to the adjustment per 
mitted by the eccentrically mounted bearing for the 
p1nion. 
When the hoist is to be used, the tower sections are 

interconnected in place over the foundation 13 in the 
conventional manner. The cage is installed on the 
tower by first loosening the back-up rollers 124 and 
125 and moving them slightly away from the pinions. 
The cage is slid into place on the tower so that the pin 
ions engage the rack, and the adjustable guide rollers 
on the cage which engage the vertical tubular members 
of the tower are positioned so that the cage is slidably 
connected to the tower. The drive pinion 24 and the 
overspeed pinion 68 can then be adjusted to center the 
cage on the tower and to compensate for manufactur 
ing tolerances. As previously described, the drive pin 
ion 24 is adjusted by removing the bolts 54 from the 
support flange 50 and turning the support flanges rela 
tive to the vertical plates 29. Rotation of the support 
flanges moves the cage relative to the rack when the 
drive pinion engages the rack since the axis of the pin 
ion shaft is eccentrically related to the circular open 
ings in the vertical plates 28 and 29. After the desired 
adjustment has been made, the bolts 54 can be re 
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placed. The overspeed pinion 68 is similarly adjusted 
by removing the bolts 78 and 84 and rotating the two 
support flanges 73 and 80 relative to the vertical plates 
28 and 29. Thereafter, the back-up rollers 124 and 125 
can be adjusted to give the desired backlash. 
The motor 33 and brake 34 are controlled by a suit 

able control panel positioned within the cage. The 
motor can be a conventional reversible electric motor, 
and rotation of the motor in one direction rotates the 
drive pinion 24 to raise the cage along the rack and the 
tower, and rotation of the motor in the other direction 
lowers the cage. The brake 34 is used to stop the cage 
during normal operation. 
The drive pinion is rigidly supported against side 

loading, i.e., loading in a direction transverse to the 
pinion shaft, by the bearing 31, and, since the bearing 
31 is a separate component from the reducer gear box 
32, a bearing can be selected which is strong enough to 
withstand any stresses which conceivably could be en 
countered. The drive mechanism comprising the re 
ducer gear box 32 and the motor 33 is mounted on the 
other end of the pinion shaft, and the torque mount 60 
allows the drive mechanism to float somewhat with re 
spect to the rigid bearing and pinion shaft. The torque 
mount permits some relative movement between the 
drive mechanism and the cage, and this absorbs or re 
duces shocks and provides a very smooth drive. Since 
the bearings within the reducer gear box need not with 
stand side loading on the pinion and need be strong 
enough only to support the weight of the drive mecha 
nism on the pinion shaft, a special heavy duty gear box 
is not required. The smoothness of the drive can also be 
attributed to the few parts between the motor and the 
pinion. The only gears between the motor and the pin 
ion shaft is the worm and the worm gear within the re 
ducer gear box, and this reduces backlash and the pos 
sibility of wear. 
Since only a single drive pinion is used, fewer compo 

nents are required than for hoists which use multiple 
drive pinions, and the fewer components increase the 
reliability of the drive system and make maintenance 
and repair easier. In the event that wear occurs be 
tween the drive pinion and the rack, this wear can be 
compensated for very easily by adjusting the pinion rel 
ative to the rack by means of the eccentrically mounted 
support flanges. 
The overspeed pinion acts essentially as an idler pin 

ion while the cage is raised and lowered during normal 
operation. However, when the cage exceeds a predeter 
mined safe speed, the centrifugal weights will release 
the spring-biased plunger to stop the rotation of the 
overspeed pinion shaft and the overspeed pinion, 
thereby stopping the cage. 
The entire drive system and overspeed mechanism is 

mounted above the cage, and the only equipment 
needed within the cage is the control panel for the 
motor and the brake 34. This provides a “clean' cage 
which permits maximum utilization of the space within 
the cage, eliminates the dirt or mess which might be as 
sociated with the drive system, such as dripping oil and 
the like, and eliminates any possible hazard to the oc 
cupants of the cage. 
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While in the foregoing specification a detailed de 

scription of a specific embodiment of the invention was 
set forth for the purpose of illustration, it is to be under 
stood that many of the details hereingiven may be var 
ied considerably by those skilled in the art without de 
parting from the spirit and scope of the invention. 

I claim: 
1. In a hoist apparatus having a generally upwardly 

extending tower, a rack secured to the tower, and a lift 
ing frame operatively connected to the tower for gener 
ally vertical movement along the tower, drive means on 
the frame for moving the frame along the tower, bear 
ing means mounted on the frame, a shaft rotatably sup 
ported by the bearing means at at least a pair of axially 
spaced locations. a brake pinion mounted on the shaft 
for rotation therewith and engaging the rack, the bear 
ing means including a pair of axially spaced support 
flanges extending generally transversely to the shaft, 
each flange having a substantially cylindrical surface 
which is eccentrically related to the longitudinal axis of 
the shaft, the frame being provided with a pair of gener 
ally circular openings which rotatably receive the cylin 
drical surfaces of the support flanges, and means for re 
leasably securing the bearing means to the frame 
whereby the position of the axis of the shaft relative to 
the frame can be changed by releasing the securing 
means and rotating the cylindrical surfaces of the sup 
port flanges within the frame openings, a brake drum 
mounted on the shaft for rotation therewith, a brake 
band extending around a portion of the brake drum and 
having a pair of ends, one end of the brake band being 
secured to the frame, a plunger reciprocably mounted 
on the frame and connected to the other end of the 
brake band, a spring acting on the plunger for biasing 
the plunger to tighten the brake band about the brake 
drum, a latch pivotally mounted on the frame for hold 
ing the plunger against the bias of the spring, and cen 
trifugal weight means pivotally mounted on the brake 
drum and movable outwardly under the influence of 
centrifugal force as the brake drum rotates, the brake 
pinion being rotated by the rack as the frame moves 
along the tower whereby the shaft and the brake drum 
are rotated, the centrifugal weight means being engage 
able with the latch when the centrifugal weight means 
pivot outwardly whereby the latch is pivoted to release 
the plunger when the rotational speed of the brake 
drum exceeds a predetermined value whereby the 
brake band will be tightened about the brake drum to 
stop the shaft and the brake pinion and thereby stop 
movement of the frame along the tower. 

2. The structure of claim 1 in which the plunger is 
connected to the other end of the brake band by a bell 
crank rotatably mounted on the frame, the latch being 
releasably engageable with the bell crank to prevent ro 
tation of the bell crank under the bias of the spring. 

3. The structure of claim 1 in which the plunger is re 
ciprocably mounted within a cylinder and includes a 
piston within the cylinder, a fluid pump mounted on the 
frame, a fluid conduit communicating the pump and 
the cylinder whereby the piston and the plunger can be 
retracted against the bias of the spring by pumping fluid 
into the cylinder. 
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