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To all whom it may concern: 
Be it known that I, FLOYD C. FURLow, a 

citizen of the United States, residing in 
Montclair, in the county of Essex and State 
of New Jersey, have invented a new and use 
ful Improvement in Leveling Devices, of 
which the following is a specification. 
My invention relates to elevators, and has 

for its object the provision of apparatus to 
level the car platform with a landing, in the 
event of the car overrunning or underrun 
ning the landing, said apparatus involving 
improved features of construction and ar 
rangement of parts as will hereinafter be 
more fully set forth. 
Referring to the accompanying drawings, 

Figure 1 illustrates in a more or less dia 
grammatic manner, an electrical elevator 
system embodying the present invention; 
Fig. 2 illustrates an enlarged view of the 
elevator car, together with the mechanism as 
arranged in accordance with the present in 
vention, to level the car with a landing, and 
Fig. 3 illustrates in plan view, the car level 
inject in illustrated in Fig. 2. eferring more particularly to Fig. 1 it 
comprises an elevator car C, adapted for 
operation by an electric motor M, through 
the intermediary of the hoisting appara 
tus comprising the worm and gear connec 
tion A, hoisting drum D, and rope or ca 
ble 1. A usual car counterweight E is pro 
vided, it being connected to a back-drum 
rope or cable 1. 
An electro-mechanical brake of a usual 

type is designated B, a motor rheostat T. 
and floor landings L., L. 

Electro-magnetic reversing switches R, 
R’ control the motor M, operating windings 
for these switches being controlled by a 
car switch S. 
The elements thus far described are well 

known in the art and have a well known 
mode of operation. 
According to the present invention, sup 
lennental means are provided to raise and 
ower the car platform C, such movement 
of the platform being effected independently 
of the motor M and the hoisting apparatus 
already described. 
The supplementary means as a whole are 

designated F and are suspended by the car 
hoisting cable 1 as illustrated in Fig. 2. The supplemental means comprise a pair of 

vertically disposed rotatable jackscrews (, 
G', seated at their lower end by beams 2, the 
latter being seated on the rope hitch block 3. 
The elevator car is suspended directly by 

the jackscrews there being secured to the 
framework H of the car, a pair of blocks J, 
each having screwthreads engaging the jack 
S(eWS. 

The jackscrews are adapted for rotation 
in one direction or the other by means of a 
supplementary reversible electric motor M, 
through the intermediary of any suitable type 
of reduction gearing such as K for ex 
ailuple. The supplementary motor M', etc., 
is stapported by means 2', secured to separa 
to1's X, the latter being secured to the 
beams 2. 
A brake B of the electro-mechanical type is provided in conjunction with the supple 

mental motor M. 
The supplementary motor M' is controlled 

automatically to raise and lower and level 
the car with a desired stopping point or 
landing in the event of the car under-run 
ning, or over-running the landing, by means 
which will be termed herein car leveling 
cans and coacting switches. 
There are two of these cams 3, 3’ at each 

floor landing, the cams being fixed in the 
hatchway and offset from each other. The 
switches 4, 4' are movable with the elevator 
car, each having associated there with a 
roller 5. The cam 3 coacts with the switch 
4, automatically to control the supplemen 
tary motor M, etc., to raise and level the 
car with a desired landing, and the cam 3 
coacts with the switch 4' automatically to 
control the supplementary motor M to 
lower and level the car with a landing. 
The blocks J normally assume a position 

substantially midway between the ends of 
the jackscrews as illustrated in Fig. 2, the 
jackscrews effecting movement of the blocks 
thereon about twelve or fourteen inches in 
either direction from the normal, and in 
this manner movement of the car platform 
in an ascending and descending direction is 
effected. 
An additional set of cams 6, 6' secured 

to the beams 2 and coacting switches 7, 7' 
secured to the car, control the supplemen 
tary motor. M', etc., automatically to center 
or return the blocks to normal position in a 
manner hereinafter described. 
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Electro-magnetic reversing switches R. 
R’’, control the supplementary motor M, 
etc., operating windings for these switches 
being controlled by the car leveling cans 
and switches. 
A sectional starting resistance 9 for the 

motor M, is controlled by an accelerating 
magnet 10 having a well known mode of 
operation. 
A description of the various elements through a complete cycle of operation will 

now be given. - 
Movement of the car switch handle toward 

the right hand closes a circuit for the oper ating winding of the reversing switch R', 
the iatter operating to close a circuit for the 
motor M and winding of the brake B. The 
brake will now release and the notor op 
erate to cause travel of the car in a descend 
ing direction. Centering the car switch S. 
raises the roversing switch R to Open there 
by opening the motor circuit and effecting 
application of the brake to stop the car. 
When the car approaches to within about 

twelve or fourteen inclhes of the landing 11. 
the roller 5, associated with the switch 4' 
rides on the cam 3, and thus closes the 
switch 4'. The switch 4' now closes a circuit 
for the operating winding of the reversing 
switch R' which circuit may be traced as 
follows:--- main to wire 11, to feed wire 
14, by way of a series of back contacts 12, 13, 
controlled by the reversing switches R, R, 
respectively, switch 4, wire 15, and thence through winding 16 of the reversing switch 
R’’ to the - line. The reversing switch 
R' now operates and closes a circuit to the 
supplementary motor M', and winding of 
brake B'. The brake now releases, and the 
motor M through the intermediary of the 
reduction gears rotates the jackscrews. 

In this manner the car platform is moved 
by the screws in a descending direction until 
the platform is level with the landing, at 
which time the roller 5 rides off the cam 3, 
and allows the switch 4 to open by the 
action of a spring 17. Opening the switch 
4' breaks the circuit for the winding 16 of 
the reversing switch, the latter now open 
ing, thereby opening the circuit to the motor 
MP and effecting application of the brake 
B' to stop the car platform. 

It will be noted that the feed wire 14 in 
cludes the series of back contacts on the 
reversing switches R, R', which results in 
the motor M' being put into operation by 
the cams and switches only when both of 
the reversing switches are in open position, 
which of course necessitates the car switch 
being in a central or normal position. 

In the event of the descending car un 
derrunning the landing L, the roller 5 runs 
onto the cam 3 and effects closing of the 
switch 4 which closes a circuit for the wind 

1315,600 

ing 18 of the reversing switch R''. The 
brake is released and the motor M' now op 
erates to effect rotation of the jack screws 
in a reverse direction to that heretofore de 
scribed, and thus the car platform is noved 
by the screws in an ascending direction, the 
parts being automatically brought to rest 
when the car platform is level with the 
landing, which operation is effected when 
the roller 5 rides off the cam 3 and allows 
the switch 4 to open by the action of a 
spring 17. 
Assume now that the car has been lowered 

on the jack screws to a dotted line position 
as indicated in Fig. 1, which would be the 
relative position ; the parts as effected by 
the leveling operation for a descending car 
running short of the landing. The car 
frate being in this position brings the roller 
2() associated with the switch 7' into engage. 
ict with the 'alt 3. this the switch is 
now closed. A feed wire 21 is controlled ly 
auxiliary contacts 22, controlled by the switch 
IR, and contact 12 and 23 associated with 
the reversing switch R, so that when either 
reversing switch closes to effect operation of 
the car by the motor M, a circuit is closed 
to one on the other of the reversing switches 
R’, R, in the one instance when the switch 
7 is closed by coaction with the cam 6, and 
the other when the switch 7 is closed by 
coaction with the cam 6'. 
Take now the first instance with the car 

in dotted line position, and the switch 7' 
closed by the can 6, a circuit may be traced 
for the winding 18 of the reversing switch 
R'' as follows: -- main, wire 24, auxiliary 
contacts 22 (assuming the reversing switch 
R’ is closed) feed wire 21 switch 7, wire 
25, and winding 18 to - line. The reversing 
switch R' will now close and effect oper 
ation of the notor M' to rotate the jack 
screws and raise the car thereon until the 
latter reaches its normal or centered posi 
tion on the screws at which time the roller 
20 will ride off of the cam 6, allow the 
switch 7 to open by the action of a spring 
17', and thus effect stopping of the 
motor M. 

If the car frame assumes a position on 
the jackscrews above the normal or centered 
position, the operation to center the car on 
the screws is effected by the cam 6', and 
switch 7, the latter controlling a circuit for 
the reversing switch R', the latter con 
trolling the motor M' to lower the car on the 
jackscrews when either one of the reversing 
switches R or R' is closed. 
Thus it will be seen that when the car 

frame assumes a position on the jackscrews 
either above or below the normal position 
as indicated in Figs. 1 and 2, the frame is 
returned to normal position automaticall 
when either one of the reversing switches 
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or R is closed, which is effected of course by operation of the car switch S. 
It will be observed that with the arrange 

ment herein provided, if the car platform is 
caused to move away from its level with the 
landing, which movement for example may 
be caused by loading or unloading the plat 
form, the latter will be automatically re 
turned level with the landing, this operation 
being effected by the cams, and coacting 
switches, which function to control one of 
the motors, these elements in effect acting to 
maintain the car level with the landing. 
Without limiting myself to the precise de 

tails and arrangement of parts as herein 
illustrated and described, what I claim as 
new and desire to secure by Letters Patent 
of the United States is:- 

1. In an elevator system, the combination 
with the car platform, a motor, supporting means operatively connecting the platform 
and motor, a supplemetary motor to move 
the car, said motor being suspended by the 
supporting means, and means to control the 
supplementary motor' to level the car plat 
form with a landing. - 

2. In an elevator system, the combination 
with the car platform, a motor supporting meins operatively connecting the platform 
and motor, a supplementary motor and con 
nections to move the car, said motor bein 
suspended by the supporting means, an 
means automatically to control the supple 
mentary motor to raise or lower the car plat 
form and level the same with a landing. 

3. In an elevator system, the combination 
with the car platform, a motor, a hoisting 
cable connecting the car platform for opera 
tion by the motor, a supplemental motor and 
a connection operable thereby suspended by 
the cable to move the car platform, and 
means automatically to control the supple 
mentary motor to raise or lower the plat 
form and level the same with the landing. 

4. In an elevator system, the combination 
with the car platform, a motor, a hoisting 
cable connecting the car platform for opera 
tion by the motor, a supplementary motor, a 
threaded shaft suspended by the cable and 
supporting the platform in a centered posi 
tion relative to the ends of the shaft, means 
operating and connecting the supplementary 
motor and shaft, means to control the sup 
plementary motor, to raise or lower the car 
platform and level the same with a landing, 

and additional controlling means to return 
the car platform to said centered position. 

5. In an elevator system, the combination 
with the hoisting apparatus, a threaded 
shaft suspended by the hoisting apparatus, 
a car platform suspended by the said shaft, 
a motor operatively connected with the said 
shaft, means to control the motor to raise or 
lower the car platform and level the same 
with a landing, and means to control the mo 
tor to actuate the shaft to return the plat form to a predetermined normal position 
from which the platform is movable sub 
stantially equal distances up or down by ro 
tation of the threaded i. 

6. In an elevator system, the combination 
with the hoisting apparatus, a threaded shaft 
suspended by the hoisting apparatus, a car 
platform supported by the said shaft, a mo 
tor operatively connected to the shaft, means 
to control the motor to raise or lower the 
car and level the same with a landing, and 
means operable automatically to control the 
motor to return the car platform to a pre 
determined normal position from which the 
platform is movable substantially equal dis 
tances up or down by rotation of the thread 
ed shaft. 

7. In an elevator, the combination with a 
hoisting cable, a threaded shaft suspended by 
the cable, a car frame operatively engaging 
the threaded portion of the shaft for move 
ment up and down thereon by rotation of 
the shaft, a motive device, and a connection 
between the motive device and the said shaft. 

8. In an elevator system, a car platform, 
a rotatable screw-threaded shaft, a screw 
threaded connection between the car plat 
form and the shaft, whereby upon g 
the shaft the car platform will be cause 
to be moved Wri or downward along the 
shaft according to the direction of rotation 
of the shaft, and the car platform be there 
by raised or lowered, motive means to ro 
tate the shaft; and means controlled by the 
car to control the said motive means for ro 
tating the shaft to cause the car platform to 
be raised or lowered as above stated. 
In testimony whereof, I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

FLOYD C. FURLOW. 
Witnesses: 

ERNEST L. GALE, Jr., 
HAZEL R. GATEs. 
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