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This invention relates to a floor leveler assembly for 
elevator cars and more particularly to an improved floor 
leveler assembly for elevator cars in which the dead Zone 
may be regulated. 

Elevator car drive systems provide an operating speed 
for driving the car between floors and leveling speeds 
for leveling the car at any particular foor. As the car 
approaches floor level, the leveling system controls the 
drive speed to bring the car level with the floor. The 
leveling system may be a two-speed system which pro 
vides a high leveling speed and a low leveling speed. 
Therefore, the switch assembly of the leveling system 
must include an up high leveling speed position, an up 
low leveling speed position, an off position (when the 
car is level with the floor), a down low leveling speed 
position and a down high leveling speed position. More 
over, the switch must be arranged to be actuated to the 
respective positions in the proper order. That is, assum 
ing the elevator car is approaching a floor in the up 
direction, the leveling control switch is closed to the up 
high leveling speed position when the car is a predeter 
mined distance from floor level. When the car has 
traveled a further distance, the switch is closed to the 
up low leveling speed position and when the car reaches 
the floor level, the switch occupies the off position. In 
the event the car overruns, the switch will first occupy 
the down low leveling speed position and should the car 
overcarry far enough, the Switch closes to down high 
speed leveling position to bring the car back to floor level. 
It will be appreciated that some means responsive to the 
position of the car in the shaft must be provided to ac 
tuate the Switch assembly. 

Elevator car floor leveler assemblies of the prior art 
include, for exampie, a single leveling cam associated 
with each floor and a pair of cam follower arms adapted 
to be actuated by the respective cams when the elevator 
car approaches the corresponding floor levels. One of 
these cam follower arms cooperates with the leveling cam 
in the up direction of the car and the other in the down 
direction to actuate the leveling switch assembly. In 
these assemblies the space or distance between the point 
at which leveling in an up direction ends and the point 
at which leveling in a down direction begins is fixed. 
This distance is known in the art as the "dead zone.” 
The accuracy of leveling is a function of the ambit of the 
dead zone, and the extent of the dead Zone, in turn, is a . 
function of the low leveling speed, since this speed 
governs the car inertia during leveling. Ideally, there 
would be no dead zone, but since the low leveling speed 
must have some value, a dead zone exists. In order that 
the accuracy of leveling and the tendency of the car to 
hunt at foor level in floor leveler assemblies of the prior 
art be controlled, the low leveling drive speed must be 
controlled, since the dead Zone is fixed. This close con 
trol over low leveling drive speed necessitates the use of 
an expensive and complicated variable voltage control 
system associated with the drive motor. This invention 
provides a floor leveler assembly in which the dead zone 
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itself can be adjusted to control accuracy of leveling 
and tendency to hunt. As a result of this adjustment, a 
relatively inexpensive control system may be used to 
control the low leveling speed; that is, in this invention 
the accuracy of leveling is controlled by adjusting the 
dead zone itself rather than by varying the low leveling 
speed. Accordingly, a close control over low leveling 
irive speed is not necessary and a simpler and less ex 
pensive speed control may be employed for the drive. 
In addition, since the zone may be adjusted, a higher 
low leveling speed may be employed and the elevator 
leveled more quickly. This is not possible where the 
dead zone is fixed. Of course, the adjustment of the dead 
zone is limited by the accuracy of leveling desired. Since 
the tendency of the car to hunt is a function of the car 
inertia which depends on the low leveling speed, this 
tendency also may be controlled. 

This invention also provides a simple means for ad 
justing the positions of the leveling cams along the level 
ing camshaft. This adjusting means securely fastens the 
cams to the shaft without defacing, scoring or pitting the 
shaft. Since the shaft is not marked by the fastening 
means, extremely accurate adjustments of position are 
possible and the adjustment will not be thrown off by 
an indentation which may have been made on the shaft 
during a prior adjustment. 
One object of this invention is to provide an improved 

floor leveler assembly for elevator cars wherein the dead 
zone may be adjusted. 
Another object of this invention is to provide an im 

proved floor leveler assembly for elevator cars which 
permits the car to be leveled in an up direction or down 
direction at a relatively high speed. 
A further object of this invention is to provide an im 

proved floor leveler assembly for elevator cars including 
improved means for adjustably anchoring the leveling 
cams to the camshaft. 
A still further object of this invention is to provide an 

improved floor leveler assembly for elevator cars wherein 
the accuracy of leveling and tendency of the elevator 
car to hunt may be controlled in a rapid, convenient 
and expeditious mainner. 

Other and further objects of this invention will appear 
from the following description. 

In general, this invention contemplates the provision of 
a framework having guide means and a pair of shafts 
thereon for supporting a carriage for movement up and 
down within the frame. Drive means actuated from the 
elevator car moves the carriage up and down along the 
guides and drives a camshaft supported by the frame. 
At spaced intervals along the framework corresponding to 
the floors of the building in which the elevator operates, 
pairs of leveling cams are adjustably mounted on the 
camshaft. Each pair of leveling cams includes an up 
leveling cam and a down leveling cam. The carriage 
Supports a pair of Switch actuating cranks mounted on the 
respective shafts for rotation therewith and movement 
therealong. Each of the cranks carries a cam follower 
adapted to cooperate with one of the respective up or 
down cams corresponding to each of the floors. When the 
follower on a crank is engaged with its respective cam 
at a floor level, it rotates its associated shaft. The rota 
tion of the shaft actuates the switch assembly controlling 
the drive motor to level the car at the floor corresponding 
to the can engaged. In addition, the present invention in 
cludes means for holding the switch actuating cranks to 
positions where their followers will not engage the cams 
when the car is between the fioors. Selecting switches 
are provided for de-energizing this holding means as a 
foor level is approached. The use of a pair of Switch 
actuating cranks and the adjustable mounting of the level 
ing cams permits the dead Zone to be varied. 
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In the accompanying drawings which form part of 
the instant specification and which are to be read in con 
junction therewith and in which like reference numerals 
are used to indicate like parts in the various views: 

Figure 1 is a front view of the improved floor leveler 
assembly for elevator cars. - . . . . . - 

Figure 2 is a side view of the improved floor leveler 
assembly with one side removed, taken along the line 2-2 
of Figure 1. - 

Figure 3 is a sectional view on an enlarged scale of 
the improved floor leveler assembly taken along the line 
3-3 of Figure 1. - - - - - - - 

Figure. 4 is a front view with parts removed of the 
portion of the improved floor leveler assembly shown in 
Figure 3. - . - - - - - 

Figure 5 is a top view on an enlarged scale of the im 
proved floor leveler assembly taken along the line 5-5 
of Figure 1, with parts removed. 

Figure 6 is a front view of the portion of the improved 
floor leveler assembly shown in Figure 5 and taken along 
the line 6-6 of Figure 5. Figure 7 is a fragmentary perspective view showing the 
switch assembly of the improved floor leveler assembly. 

Figure 8 is a schematic view showing the cam develop 
ment of a pair of leveling cams of the improved floor 
leveler assembly. - . . . - 

Figure 9 is a fragmentary sectional view on an enlarged 
scale of a portion of the assembly shown in Figure 3 with 
a part broken away to illustrate the means for mounting 
the leveling cams on the camshaft. 
More particularly referring now to the drawings, a 

framework, indicated generally by the reference character 
10, includes a pair of sides 12 and 14 and a top 16 and 
is mounted on a pair of U-shaped standards 18. Within 
the frame 10 adjacent the top and bottom thereof, as 
viewed in Figures 1 and 2, a pair of flanged brackets 
20 and 22 are fixed between the sides by appropriate 
means such as bolts 24. A pair of guide rails 26 and 28 
are fixed at either end in brackets 20 and 22 so as to 
extend therebetween. A carriage, indicated generally by 
reference numeral 30, is mounted for movement up and 
down along rails 26 and 28 and includes a back 32 having 
a pair of flanges 34 and 36 extending outwardly there 
from as viewed in Figure 2. A first pair of brackets 38 
are mounted on flange 34 by appropriate means such as 
bolts 46, and a second pair of brackets 42 are mounted 
on flange 36 by bolts 44. As can be seen by reference 
to Figure 3, guide rod 26 passes through bushings 46 in 
left-hand brackets 38 and 42 and guide rod 28 passes. 
through bushings 46 in the right-hand brackets 38 and 42 
as viewed in Figure 1. 
A drum 48 drives a shaft 50 fixed in a bearing 52 

inside, 14 of the frame AC and is supported at points 
along its length by bearing brackets 54 and 56 fixed to 
the underside of bracket 22 by appropriate means such 
as welding. Drum 48 is driven by a cable 58 which is 
fixed to the elevator car (not shown) and passed around 
the drum 48 to provide a friction drive. The left-hand 
end of shaft 50 as viewed in Figure 1 has a pinion 60 
thereon which engages with and drives a gear 62 fixed on 
a shaft 64 rotatably mounted in bearings 66 and 68 in 
the sides 12 and 14, respectively, of the frame 10. Gears 
60, and 62 provide a reduction gear train so that a large 
motion, of the car produces a relatively small proportion 
ate motion of the carriage 30. 
A pair of sprockets 70 and 72 are keyed to shaft 64 

adjacent the respective sides 12 and 14 of the frame 10. 
A second pair of sprockets 74 and 76 are mounted, re 
Spectively, on stub. shafts 78 and 80, rotatably mounted 
in: bearings. 82 and 84 in the sides 12 and 4. One end 
of the pitch chain 86 associated with drive sprocket 70 
is fixed by appropriate means such as a fitting 88 to 
flange, 36 of carriage 30. Chain 86 passes downwardly, 
as viewed in Figure 1, around drive sprocket 70, upwardly 
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fitting 90 by means of which it is fixed to flange 34 of 
carriage 30. Similarly, pitch chain 92 associated with 
drive sprocket 72 is fixed to flange 36 adjacent the right 
hand side as viewed in Figure 1 by a fitting 94 and passes 
downwardly around sprocket 72, upwardly around idler 
sprocket 76 and down to a fitting 96 on flange 34 of 
carriage 30. It will be appreciated that drum 48, driven 
by cable 58, provides a means, through gears 60 and 62, 
shaft. 64 and drive sprockets 70 and 72, for moving the 
carriage 30 up and down along guides 26 and 28 to levels 
corresponding with the actual floor levels in the eleva 
tor shaft and at speeds proportional to the speed of 
travel of the elevator car. 
As can be seen by reference to Figures 1, 4 and 6, a 

pair of shafts 98 and 100 are rotatably mounted in bear 
ings 102 and 104 in bracket 22 and extend upwardly 
through bushings 1606 and 68 in brackets 42 and 38, 
respectively, and through bearings 110 and 112 in bracket 
20. It will be appreciated that shafts 98 and 100 pro 
vide means additional to guide rails 26 and 28 for guid 
ing carriage 30 in its movement up and down in the frame 

D. 
Shaft 59 carries a bevel gear li4 adjacent its midpoint 

which drives a bevel gear 16 fixed on the end of a cam 
shaft 18 rotatably mounted in a bearing 328 in bracket 
22 and extending upwardly past carriage 30 to a suspen 
sion bearing 122 in bracket 20. At each level along the 
frame 10 in a vertical direction as viewed in Figure 1 
corresponding to a floor level in the elevator shaft, an 
up helical leveling cam 24 and a down helical leveling 
cam 126 are mounted on shaft A8 and driven thereby. 

Referring now to Figures 3 and 4, collars or sleeves 
128 and 138 are mounted within carriage 30, respec 
tively, by any convenient means, on shafts 98 and 100 
for rotation therewith and movement therealong. For 
example, shafts 98 and 10 () may be provided with a 
polygonal cross section, as shown. Sleeve 128 has an 
up switch actuating crank 132 formed thereon which 
carries a cam follower 34 by means of a pin 136. Simi 
larly, sleeve 130 has a down switch actuating crank 138 
formed thereon carrying a cam follower 40 by means 
of a pin 142. The arrangement is such that followers 
134 and 140 cooperate with the respective up and down 
leveling cams 124 and 126 of a particular floor when 
carriage 30 is at a level corresponding with the floor level. 

It will be seen that each of the cams 24 and 26 has 
a high speed leveling portion 44, a low speed leveling 
portion 46, and an off or stop portion 148 formed there 
on and is secured to camshaft 8 by a special pin or 
stud 50. As can be seen by reference to Figures 3 and 
9, each of the pins 150 has an arcuate depression 152 in 
the direction of its length which coincides with the Sur 
face of shaft 118 when the cam is in position on the 
shaft. Each of the pins 150 is inserted in a bore 54 in 
the cam before the cam is placed on the shaft so that 
its surface 152 coincides with the surface of the hole 
formed in the center of the cam. One end of pin 150 
is threaded and extends outwardly beyond a boss 156 
formed on the cam and is adapted to receive a nut 158. 
It will be appreciated that when nut 58 is tightened, 
the cam will be firmly held in position along the shaft 
by the engagement of surface 152 with the shaft surface 
and the wedging action. Since there is a large area of 
contact between surface 52 and the shaft, no highly 
localized force is applied to the shaft which might damage 
it. 

It will be clear from an examination of Figures 3 and 
4. that cams 124 and 126 are mounted on shaft 18 in 
reverse order that is, while the cams are identical, one 
of a pair of adjacent cams is in upside-down relation 
to the other. Each of the cams has a projection 16 
upstanding from one side and a threaded hole 62 in its 
rim. Hole 162 receives a set screw 164. The set screw 
164 of one of a pair of adjacent cams bears against the 

around idler sprocket 74 and thence downwardly to a 75 projection 160 of the other cam. The relative radial 
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positions of the cams with respect to each other may be 
adjusted, after nuts 158 have been loosened, by loosening 
the set screw 164 of one of the cams of a pair and tight 
ening the set screw of the other of the pair of cams. 

Referring now to Figures 5 to 7, each of the shafts 
98 and 100 has a portion 66 and 168 extending up 
wardly from the respective bearings 110 and 112 in 
bracket 20, on which is mounted a lower contact arm 
270 by its hub 172 and fixed for rotation therewith by 
a screw i74 bearing on the respective shaft. Hub 172 
has a radial flange 75 formed thereon to which is at 
tached by appropriate means such as screws 578 a plate 
176. Piate 76 has a boit 80 extending through its 
end opposite flange i75. Boit 8) carries a high level 
ing speed contact i32 cin its end and a spring 184 is dis 
posed about the bolt and extends between contact 82 
and plate i76, as can be seen in Figures 5 and 7. Lower 
contact arm 70 extends upwardly in the direction of 
the shaft with which it is associated and has a pin 186 
formed adjacent its upper end. 

Magnet level's, indicated generally by the reference 
character 138, are formed each with a hub 190, a bifur 
cated end i92, a tangential fiange 94, and an arm i96 
at its end opposite the bifurcated end. A pair of magnet 
levers i83 are mounted by means of their hubs 190 on 
the respective portions i66 and 168 of shafts 98 and 
i00 immediately above hubs 172. 
An upper contact arm i98 is mounted above each 

of the magnet levers 188 by a hub 200, which has a 
radial bracket 282 formed thereon. This bracket car 
ries a plate 204 by means of screws 206. A low level 
ing speed contact 233 is mounted on a bolt 210 passing 
through the end of plate 204. A spring 212 is disposed 
about the bolt between the contact 268 and the surface 
of plate 204. Hub 200 also has an angle bracket 214 
formed on its periphery which carries a stop screw 216. 
A hinge 218, formed of suitable insulating material, 

is fixed to flange 194 of each of the magnet levers by 
screws 220 and carries contactors 222 and 224 adapted 
to engage, respectively, the low leveling speed contact 208 
and the high leveling speed contact 182. Screws 223 
mount contactors 222 and 224 on hinge 28 and carry 
lugs 225 which provide the proper electrical connections 
to the elevator drive motor control circuits (not shown). 
To provide an engagement between lower contact arm 
170 and magnet lever 88, a bolt 226 passes through 
an opening 228 in arm 70 and through a second open 
ing 230 in arm 196. This bolt carries a spring 232 
arranged to bear between a washer 234 retained on 
bolt 225 by a nut 236 and the surface of arm 196 to 
provide a resilient seat for the high speed contacts when 
made. In addition, arm 196 carries a stop screw 238 
for engagement with arm 170. A spring 240 carried 
by pin 186 on arm i70 bears against arm 198 to pro 
vide a resilient Seat for the low speed contacts when 
made. One of the screws 178 and 206 on each of the 
respective flanges 175 and 202 carries a spacer 207 to 
limit the movement of contactors 222 and 224 relative 
to their respective contacts 182 and 208. 
A housing 242 is mounted on the bracket 20 by any 

convenient means Such as bolts 244 and encloses an 
electromagnet coil winding 246. As can be seen by 
reference to Figure 5, a pair of armatures 248 are dis 
posed within coil 246 for sliding movement. Each of 
the armatures 248 carries for movement therewith a rod 
250 secured to a reduced end portion 264 of the arma 
ture. A coil spring 272 disposed within coil 246 be 
tween armatures 248 urges the armatures out of the 
housing. Collars 266 made of suitable material, such 
as brass, are secured to housing 242 to prevent magnetic 
sealing of the armatures 248. To provide a resilient 
driving connection between armatures 248 and the Switch 
contact arm assembly, each of the armature rods 250 
carries a spring 258, a pair of Washers 254 and 261, 
a sleeve 252, and a nut 262 threaded on the end of rod 
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250 to hold the parts in place. The actual connection 
between rod 250 and the contact arm assembly is pro 
vided by magnet lever 188, the bifurcated end 192 of 
which is arranged over the rod 250 between the washers 
254 and 265. it will be appreciated that spring 258 
bears between a flange 260 formed on the reduced end 
portion 264 of armature 248 and washer 254. It is to 
be noted further that the bifurcated end 92 is formed 
with arcuate sides so that it may roll between the washers 
254 and 261 when the lever 188 rotates. Accordingly 
as one of the armatures moves inwardly or outwardly 
with respect to the coil 246, washers 254 and 261 move 
end 192 so that the lever arm 188 is pivoted about its 
associated shaft. Threaded rods 274 are screwed into 
the collars 266 at the respective ends of housing 242 and 
carry washers 276 and nuts 278 near their other ends. 
Bifurcated end 192 of lever 188 also embraces this rod 
which thus provides a stop to limit the pivotal move 
ment of lever 138 under the action of its associated arma 
ture 243. The spring 258 provides a resilient connec 
tion between an armature and its magnet lever 188. 

It is to be noted that to avoid confusion, the switch 
actuating assembly illustrated in Figures 5 and 6 has 
been described with reference to only one side thereof. 
While the parts are identical on either side, it will be 
appreciated that the right-hand switches, as viewed in 
Figure 5, operate the down leveling switches and those 
on the left-hand side, the up leveling switches. 
For purposes of clarity, in the showing of Figure 5 

the upper contact arm i98 and its associated structure has 
not been shown on the shaft portion 166 on the left 
hand side of the figure. Similarly, the radial flange 
175 of the lower contact arm and its associated structure 
has not been shown on portion 168 of shaft 100 in the 
right-hand side of Figure 5. 

Referring now to Figures 2 and 3, a first pair of angle 
brackets 296 and 298 are fixed to the respective frame 
sides 12 and 14 adjacent the top 16 by bolts 300, and 
a second pair of angle brackets 302 and 304 are at 
tached to the respective sides 2 and 14 near the bottoms 
thereof by bolts 306. A floor selecting switch support 
ing panel 280 having longitudinal slots 282 is supported 
between brackets 296 and 298 and brackets 302 and 304 
by bolts 308. A floor selecting switch having a contact 

5 finger 285 is arranged in each of the slots 282 at a 
height along the panel corresponding to the elevator 
shaft level at which leveling in an up or down direction 
at a particular floor is to begin. The back 32 of carrier 
3 has slots 236 formed therein in which are fixed 
brackets 292 by means of bolts 294. Switch actuating 
rollers 253, corresponding respectively to selecting 
switches 234 are carried by pins 290 in brackets 292. 
As the carriage 38 is traveled up and down along frame 
16, an actuating roller 288 will engage a finger 285 of 
one of the selecting switches as floor level is approached 
by the car to initiate leveling by de-energizing coil 246 
to allow the leveling switch assembly to function. The 
point at which leveling commences can be adjusted by 
moving switches 284 up or down in slots 282 or moving 
brackets 292 up or down in slots 286. 

In use, when the car is in its normal running position 
between floors, the elevator motor drives the car at normal 
operating speed, and coil 246 is energized to draw arma 
tures 248 into the coil. When the armatures 248 are 
drawn in, the associated rods 250 are drawn in, and 
through the mediurn of nuts 262, spacers 252 and washers 
254 and 252 rotate magnet levers 183. Referring, for 
example, to the left-hand lever 188 in Figure 5, the lever 
will be rotated in a clockwise direction when its associated 
piston 248 is drawn into coil 246. This is the position 
illustrated in the left-hand side of Figure 5. Referring 
now to the right-hand lever 188 in Figure 5, it will be 
rotated in a counterclockwise direction when its armature 
248 is drawn into the coil 246. As will be clear from an 
examination of Figures 5 and 7, when the right-hand 
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lever 188 is rotated in a counterclockwise direction, stop 
238 on arm 196 engages arm 179 to rotate hub 172 and 
thereby shaft 100 in a counterclockwise direction. Since 
switch actuating crank 138 is fixed on shaft 100, it will be 
rotated to a position where it cannot engage a calm 26. 
This position is indicated by the line x in Figure 3. 
Similarly, switch actuating crank 32 will be rotated to a 
corresponding position where it cannot engage a can 
124 when coil 246 is energized. This is the normal posi 
tion of the cranks when the car is running between floors 
at normal operating speed. 
The distance between stop 238 and arm 170 is such 

that when coil 246 is energized to draw in armature 248, 
hinge 218 is rotated through a small angle before stop 
238 rotates arm 70. Therefore, contacts 224 move away 
from contact 182 and the high leveling speed switch is 
open. Likewise, hinge 28 rotates through a further 
angle before arm 570 rotates arm i98 and its associated 
contact 208 through the medium of pin 186 and spring 
240 so that low leveling speed contacts 222 and 208 are 
open. That is, in the normal running position of the car 
neither the high nor the low leveling speed contacts are 
closed and cranks 132 and 138 are in positions where 
they cannot engage their associated cams. 
As the car approaches a particular floor, one of the 

switch actuating rollers 288 on housing 30 engages the 
finger 285 of a selecting switch 284 corresponding to the 
floor being approached. The switch 234 de-energizes the 
coil 246 allowing armatures 248 to move outwardly from 
their normal running positions. Since coil 246 is de 
energized, the respective up and down leveling armatures 
248 will be moved outwardly of the coil 246 by the 
action of spring 272 to rotate their associated magnet 
levers 188. When the armatures 248 are thus moved 
outwardly under the action of spring 272, levers 88 will 
rotate in directions to move hinges 238 toward both the 
high and low leveling speed contacts. It is to be noted 
that the relative radial positions of flanges 75 and 202 
carrying the respective high and low speed contacts 182 
and 208 are adjusted by screw 174 and springs 232 and 
240 so that if both flanges were fixed, the high speed 
contacts would first be engaged. As a hinge 218 moves 
toward its associated contacts, lever 88 tries to rotate 
the lower contact arm 70 carrying the high speed leveling 
contact 182 by means of spring 232 and bolt 226. The 
arrangement is such that if arm 7 were free to move, 
spring 232 would prevent the engagement of high speed 
contacts 224 and 82. If, however, the lower contact 
arm is held, as by the engagement of its associated switch 
actuating crank cam follower 334 or 45 with the high 
speed portion 144 of a respective leveling cam 24 or 
126, hinge 218 will move to engage high speed contacts 
224 and 82. The movement of hinge 218 will stop, and 
upper low speed contacts 222 and 208 will not be en 
gaged because of the radial position of flange 292. Spring 
232 provides a resilient seat for contacts 224 and 82 
by absorbing the additional force exerted by magnet 
lever 188. 

If the lower contact arm 170 is free to move, the high 
Speed contacts cannot make a circuit, and the hinge 25.8 
continues to move toward low speed contact 223. If 
during this continued movement of hinge 28, the asso 
ciated Switch actuating crank cam follower 34 or 40 
does not engage a low leveling speed cam surface 46, 
the lower contact arm 70 continues to move and engages 
Screw 216 to drive the upper contact arm hub 200 so that 
the low leveling speed contacts 222 and 208 do not close. 
If, however, after arm 170 engages screw 256, it is pre 
vented from further movement by the engagement of its 
associated Switch actuating crank can follower 134 or 
140 with a low leveling speed cam surface 46, hinge 
218 will move against the action of spring 232 to close the 
low leveling speed contacts 222 and 203. it will be 
appreciated that spring 248 provides a resilient seat for 
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8 
exerted by hinge 218 on the contacts owing to the con 
tinued movement of armature 248 outwardly of housing 
246 after contact is made. The gap between stop 216 
and contact arm 70 is adjusted so that the high speed con 
tacts do not engage when the low speed contacts are en 
gaged. It will be appreciated that if a follower 134 or 
140 does not engage an associated cam, both its high and 
low leveling speed contacts will be open. 
The corresponding parts for the up and down leveling 

Systems operate in the same manner but are, of course, 
rotated in the opposite directions. It will be appreciated 
that if either the up or down switch actuating crank cam 
follower engages the up or down leveling cam at the floor 
level, its corresponding switch assembly may not be per 
mitted to complete the cycle outlined above. That is, the 
Strface contours of cams 24 and 126 may prevent the 
armature 248 corresponding to either the up or down 
switch assembly from being pushed to the limit of its out 
Ward movement from coil 246 under the action of spring 
272. Considering the right-hand lever 188 as it rotates 
in a clockwise direction, its arm 296 bears on spring 232 
to rotate arm 170 around shaft 100 also in a clockwise 
direction by means of bolt 226. After a short distance, 
arm 170 engages stop screw 2:6 and rotates arm 214 
clockwise. 
Assuming the car is going down and approaching the 

third floor, the camshaft 118 will be rotated counter 
clockwise or in the direction of the arrow in Figure 8, 
and the selecting Switch 284 corresponding to the down 
direction at the third floor is actuated to render the level 
ing Switch assembly operative by de-energizing coil 246. 
If the relative positions of the followers are those indi 
cated by reference character A in Figure 8, the up fol 
lower 134 will not be engaged by the portion 146 of 
the up leveling cam 124, but the down follower 140 
will be in a position to engage the high leveling speed 
portion 144 of the down leveling cam 126. This high 
Speed level position will permit the right-hand armature 
248 of Figure 5 to rotate its associated lever 188 to a 
position where the high level speed contact 208 is en 
gaged, as explained hereinbefore. As the car moves 
downwardly still further, the followers will occupy rela 
tive positions such as indicated by reference character 
B in Figure 8. In this position follower 134 still will 
not engage its cam 124, but follower 140 moves onto 
the low speed portion 146 of its cam, and only the down 
low level speed contacts 182 are closed. It is to be noted 
that as long as follower 134 cannot engage its cam, its 
Switches will be open, as explained hereinbefore. When 
the car moves further, the relative positions of the fol 
lowers will be that indicated at C in Figure 8. In this 
position the elevator is level and followers 134 and 
140 engage the off positions 148 of their respective cams 
and Will be in the position indicated by c in Figure 3. 
The arrangement is such that when the followers are 
permitted by cams 24 and 126 to occupy this position, 
arms 170 and 198 are rotated by lever 188 in the manner 
described to positions where both the high and the low 
level speed switches will be open. When the followers 
are in this position, the arrangement is such that plate 
204 makes a greater angle with the plane passing 
through shafts 98 and 100 than does plate 176. 

Should the car overcarry a slight amount, the fol 
lowers will occupy positions D of Figure 8 so that fol 
lower 140 will not engage its cam but the up follower 
134 will engage the low level portion 146 of cam 124. 
This position of follower 134 permits its armature 248, 
which is the left-hand armature as viewed in Figure 5 
to move the associated magnet lever 188 to a position 
where the low speed leveling switch is closed in the man 
ner set forth above. This will move the elevator up to 
the desired level. Should the car overcarry still further, 
the down follower 140 will not engage its cam, but the 
up follower 134 will engage the high speed portion 144 

the low-leveling speed contacts by absorbing the force 75 of up cam 124. This will permit lever 188 to rotate 
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further to close the high speed contact 224 and 182 on 
the left-hand side of Figure 5. The elevator will move 
up at its high leveling speed until the low speed level 146 
of the cam is reached and tihereafter at low speed until 
the elevator settles at the floor level. 
The tendency of the car to hunt at a particular floor 

level is controlled by adjusting the low leveling speed 
which, as explained hereinbefore, is a function of the 
extent of the dead zone. In leveling systems of the prior 
art, the tendency could only be controlled by means of 
expensive speed control systems. This invention pro 
vides a means by which the dead zone itself can be ad 
justed to minimize hunting. 

In leveling, when the car is moving in the up direction 
and approaching a particular floor level, the camshaft 
18 rotates in a clockwise direction, and leveling is ac 
complished in the same manner by the up leveling switch 
actuating crank 132 and its associated switch assembly. 
When both the followers 134 and i40 are in a position 

corresponding to C in Figure 8, they will be in position 
corresponding to c in Figure 3, high and low speed level 
ing switches are open and the car is level. When fol 
lower 134 is in position D in Figure 8, it will be in po 
sition d in Figure 3, follower 40 will not engage its 
cam, and the car is driven at low leveling speed in the 
up direction. When follower 134 is in position E in 
Figure 8, it will be in position e in Figure 3, follower 
140 does not engage its cam, and the car is driven at 
high leveling speed in the up direction. Similarly, posi 
tions A and B of follower 140 in Figure 8 correspond 
to positions a and b in Figure 3. As explained here 
inbefore, when the car is in the normal running posi 
tion between floors, coil 246 is energized and followers 
134 and 140 will be held in a position x in Figure 3 
by coil 246 and armatures 248. In order that pairs of 
cams may be arranged to accommodate various floor lev 
els, some means must be provided for adjusting the 
positions of the cams axially along the camshaft 118. 
In addition, in order that the dead Zone may be regul 
lated, means must be provided for permitting radial ad 
justment of the cams around shaft 113. Pins 150 which 
fix the cams in position on the shaft 118 may be loosened 
by unscrewing nuts 158 to permit these adjustments. 
That is, after loosening of the nuts 158 a pair of cams 
may be slid axially along the shaft 118 to a position cor 
responding to a floor level. If the nuts 158 of a pair 
of cams have been loosened, the relative radial positions 
of the cams around the shaft 1.8 may be adjusted to 
vary the dead zone by loosening a set screw 164 on 
one of a pair of cams and tightening the set Screw 164 
of the other cam of the pair. When the desired relative 
radial position has been arrived at by such adjustments 
the nuts 158 may again be tightened to cause the pins 
150 to hold the cams in position on the shaft. This rela 
tive radial adjustment of a pair of cams provides a con 
venient means by which the dead Zone at a particular 
floor may be regulated. The dead zone is a function 
of the point at which a follower engages its respective 
cam. Therefore, the ambit of the dead zone may be 
varied by moving a pair of cams radially relative to one 
another so that each cam engages its follower at an earlier 
or later time, depending upon the direction of the adjust 
ment. If the adjustment is such that each follower en 
gages its respective cam at an earlier time the ambit 
of the dead zone is increased. It will be appreciated that 
the angle between the respective surfaces 148 of the up 
and down leveling cams of a pair is a convenient measure 
of the dead zone. The greater the angle between these 
surfaces, the larger the dead zone. If the angle is de 
creased the dead zone is decreased while if the angle is 
increased the dead Zone is correspondingly increased. 
This adjustment permits the use of a relatively inexpen 
sive low leveling speed control, since the dead Zone is 
normally a function of this speed. Should the low lev 
eling speed be too great, the dead zone can be increased 
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10 
by increasing the angle between the respective surfaces 
148 of a pair of leveling cams at a floor. Likewise, the 
dead zone could be decreased in the event that the low 
leveling speed was too low. It is to be understood, of 
course, that the accuracy of leveling is a function of the 
size of the dead Zone. In addition to providing a means 
for adjusting the dead zone as the low leveling speed 
varies, the present invention provides a means for in 
creasing the accuracy of leveling for a particular low 
leveling speed. 
Thus it will be seen that the objects of this invention 

have been accomplished. A leveling assembly for eleva 
tor cars has been provided in which the dead zone may 
be controlled. This permits adjustment of the dead Zone 
as the low leveling speed varies and eliminates the neces 
sity for an expensive speed control system. In addition, 
it provides means for adjusting the dead zone for a pre 
determined low leveling speed to minimize hunting. Fur 
ther, this invention provides a means by which any of 
the leveling cams may be adjusted in position along the 
shaft with great accuracy without damaging the shaft and 
provides means for adjusting the relative radial positions 
of a pair of cams associated with a particular floor level. 

It will be understood that certain features and subcom 
binations are of utility and may be employed without 
reference to other features and subcombinations. This 
is contemplated by and is within the scope of the claims. 
It is further obvious that various changes may be made 
in details within the scope of the claims without depart 
ing from the spirit of the invention. It is therefore to be 
understood that the invention is not to be limited to the 
specific details shown and described. 

Having thus described the invention, what is claimed is: 
1. A floor leveler assembly for elevator cars including 

in combination a frame, guide means on said frame, a 
carriage mounted for movement along said guide means, 
a camshaft rotatably carried by said frame, an up leveling 
cam mounted on said camshaft, a down leveling cam 
mounted on said camshaft, a pair of cam followers car 
ried by said carriage for engagement with the respective 
up and down leveling cams, an up leveling Switch assem 
bly and a down leveling switch assembly mounted on said 
frame, means actuated by respective cam followers for 
operating said up and down leveling switch assemblies 
and drive means for rotating said camshaft and moving 
said carriage along said guide means whereby said follow 
ers engage their respective cams to actuate said leveling 
switches. 

2. A floor leveler assembly for elevator cars as in claim 
1 including means for rendering said leveling switch 
assemblies inoperative, switch means for controlling the 
operation of said last-mentioned means and means car 
ried by said carriage for actuating said Switch means. 

3. A floor leveler assembly for elevator cars as in claim 
1 wherein each of said leveling cams includes a high speed 
portion and a low speed portion and an off portion and 
each of said leveling switch assemblies includes a high 
speed switch and a low speed switch, the respective por 
tions of said cams arranged to operate the corresponding 
switches when engaged by said followers, the arrangement 
being such that both of said switches are open when said 
followers simultaneously engage the off portions of their 
respective cams. 

4. A floor leveler assembly for elevator cars as in claim 
1 including means for adjustably mounting said cams on 
said camshaft for rotation therewith. 

5. A floor leveler assembly for elevator cars as in claim 
1 including means for adjustably mounting said cams on 
said camshaft for rotation therewith, said last-mentioned 
means comprising a stud having an arcuate depression 
along its length adapted to register with the surface of 
said camshaft. 

6. A floor leveler assembly for elevator cars as in claim 
1 including means for adjusting the relative radial posi 
tions of said cams. 
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7. A floor leveler assembly for elevator cars as in claim. 
said means actuated by the cam followers in 

pair of shafts and switch actuating-cranksimount 
ed for rotation; with and movement: along the respective 
shafts: 

mounted on said camshaft for rotation therewith at inter 
vals corresponding to the distance between fioor levels, 
each of said pairs of cams including an up leveling: cam 
and a down leveling cam, a pair. of cam, followers: car 
ried by saids carriage and adapted to engage, with respec 
tive up and down leveling cams of a pair of cans when: 
said carriage is at a position, on the guide' means corre 
sponding to the floor level of a particular pair of cams, 
an up leveling switch assembly and a down leveling. Switch, 
assembly mounted on: the frame, means actuated by the 
respective cam. followers for operating said up and down 
leveling switch, assemblies and drive: means for rotating 
said camshaft and moving said carriage along the guide 
means to positions where the followers engage their re 
spective. cans of a pair of cams corresponding to a par 
ticular floor level. 

9. A floor leveler assembly for elevator cars as in claim 
8. ifieltiding means for rendering said leveling, switch' as 
semblies inoperative, a plurality of switches for controlling 
the: operation of said: last-mentioned means, each of said 
switches being mounted on said frame at a level; corre 
sponding to a floor level and a plurality of switch actu 
ating means carried by said carriage, each of said actuat 
ing means being associated with a respective control 
switch. 

: A floor. leveler assembly for elevator cars including: 
iri' combination a frame, guide means, on said frame, a. 
carriage mounted for movement, along said frame, a 
camshaft rotatably carried by said frame, pairs of cams. 
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10. A floor leveler assembly... for elevator, cars, includi 

ingrini combination a frame, guide means. on said-frame, 
a carriage mounted for: movement along said guide means, 
a) camshaft carried rotatably by said:frame, respective up 
and down leveling cams. fixed on said camshaft, a pair." 
of control shafts, carried by the frame, a pair of cam 
followers: Supported by said, carriage and mounted on. 
respective, control shafts for movement: therealong and, 
for rotation therewith each of said followers... associated: 
with: as respective leveling cam, a: pair of high leveling 
speed contact arms mounted on the respective control: 
shafts for rotation therewith a pair of low. leveling speed: 
contact arms mounted on respective control shafts. for 
rotation, relative thereto, means carrying high and low 
leveling contactors mounted on each control shaft; means 
associated with said arms and said carrying means pro 
viding ari: interengagement: therebetween whereby said, 
contacts and contactors associated with the respective con 
trol shafts are sequentially engaged as: said shafts; rotate 
and drive' means for moving said: carriage along, said, 
guide means and rotating said camshaft. 

11. A floor, leveler assembly for elevator cars. as in. 
claim 10 including means for moving said contactors to . 
positions: where they cannot engage said contact arms, 
said last-mentioned means including a coil and a pair 
of opposed armatures, each of said armatures having 
means thereon for engagement with said carrying means. 
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