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UNITED STATES PATENT office. 
JOHN E. Boyce, or YONKERs, NEW YORK, ASSIGNOR TO OTIs ELEVATOR COMPANY., 

OF JEBSEY CITY, NEw JERSEY, A coRPORATION OF NEw JERSEY. 
SELF-LEVELING ELEVATOR. 

Application filed February 14, 1923. serial No. 618,897. 

To all whom it may concern: 
Be it known that I, JoHN E. Boyce, a 

citizen of the United States, residing in 
Yonkers, in the county of Westchester and 
State of New York, have invented a new and useful Improvement in Self-Leveling 
Elevators, of which the following is a speci 
fication. 
My invention relates to an improved con 

trolling apparatus for use in control sys 
tems for electric elevators commonly called 
the self-leveling type of electric elevator, 
wherein the car is invariably brought to a 
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stop level with the landing. 
n object of the present invention is to 

provide an improved controlling mechanism 
in the above mentioned type of electric ele 
vator for controlling the operation of stop 
ES the elevator and the car invariably 
evel with the landings. 
A further object of the present invention 

is the provision of novel means for operat 
ing the improved controlling mechanism to 
stop the elevator should the improved con 
trolling mechanism fail and not operate 
properly, as of first intention, to control the 
operation of stopping the car and the sub 
sequent stop of the car level with a landing. 
SE further objects of the present inven 

tion will appear hereinafter in this specifi 
cation. 

In the drawings accompanying this speci 
fication, Figure 1 illustrates a rear elevation 
view of the improved controlling mecha 
S. 

Figure 2 illustrates a sectional side view 
in elevation of an electro-magnet form of 
the improved controlling mechanism. . . 

Figure 3 illustrates a sectional side viewin 
elevation of an electric motor form of the 
improved controlling mechanism. 

Figure 4 illustrates another view in eleva 
tion, part fragmentary and sectional of the 
electric motor form of mechanism. 

Figure 5 illustrates still another view of 
the electric motor form of mechanism. 

Figures 6, 7, 8 and 9 represent in detail. 
the various positions of some of the parts 
of the mechanism. . 

Figure 10 represents a view of the operat 
ing shaft of the mechanism. 

Figure 11 is an end view of the shaft. 
Figure 12 is an end view of a bushing on 

the shaft of Figure 10. 

Figure 18 is a view of the plunger of the 
magnet in the form of mechanism shown in 
Figure 2. 
Figure 14 is an end view of the plunger in Figure 13. 
igure 15 represents the part broken off 

of the Figure 2. 
Figure 16 represents a wiring diagram of 

a system of electrical circuits embodying 
gill the electric motor form 

of the present invention which may be used 
to control an electric elevator. 

Similar reference characters refer to sim 
ilar parts throughout the several views. 
This invention of an improved controlling 

mechanism adapted to control the operation 
of stopping the elevator and stopping the 
car level. with the landings, is positioned in 
the elevator Well, as for instance on top of 
the car. 

Referring to the drawings, the macha 
nism comprises a switch case 1 which to 
gether with a cover 2 of the switch case 
encloses the Switches and also certain other 
parts of the controlling mechanism. The 
Switches are designated 3, 4, 5 and 6, and are 
held by rods 7 and 8 in the switch case. 
Each switch comprises a movable arm 9 
carrying an electrical contact 10 at one of 
its ends, adapted to make electrical con 
tact with another electrical contact 11 of the 
Switch when it is moved to closed position, 
and the arm 9 also carrying at its other 
end a roller 12. A spring 13 of the switch 
moves the arm 9 to the closed position of the 
switch. A shaft 14, held in journals 15 
formed on the side of the switch case 1, 
carries on it and within the switch case a 
plurality of cam members 16, 17, 18 and 19, 
and outside of the case, the shaft carries two 
roller arms 20 and 21, the arms each carry 
ing a roller 22 at its free end. The roller 
arms 20 and 21 extend out into the car 
hatchway and, from the top of the car 
where the mechanism is positioned, into the 
path of groups of cams A and B. Each 
group of cams comprises a cam 23 and a 
cam 24 that are affixed to a side of the ele 
vator well within the proximity of each 
floor landing, there being a cam group for 
each landing. With the car in motion, and 
it is desired that it be stopped at a prede 
termined floor landing, the roller arms 20 
and 21 are caused at the proper time during 
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the approach of the car to the landing, to 
assume a position, such that the rollers 22 
of the arms will be in the path of the cams 
23 and 24 of the cam group; the roller 22 
on one arm will, at a time depending upon 
the direction of the travel of the car, cont 
sequently strike its corresponding cam of 
the cam group of the desired floor landing, 
causing an operation of certain two of the 
switches of said controlling mechanism, the 
first switch to operate effecting a slowing. 
down of the elevator and the second switch to operate effecting the stopping of the car 
level with the desired floor landing. 
Referring to Figure 2, the form of control 

ling mechanism shown therein comprises an 

20 

2 5 

shown in Figure 2. 
is in its normal or released position as shown 

electro-magnet C placed on the switch case 
1 as shown, composed of a magnet coil 25. 
with a plunger 26 for the coil, which magnet 
coil when energized pulls the plunger up in 
to the coil, the movement of the 
serving to operate the switches of the cont 
trolling mechanism, as will be explained 
more fully hereinafter. When the magnet 
coil is deenergized, it releases its hold on 
the plunger which consequently drops due 
to gravity to its original normal position 

en the plunger 26 

in Figure 2, it rests on a stop bolt 50 in the 
switch case 1 that is adjustable and, there 
fore, the length of the drop of the plunger 
is adjustable, the bolt being held in adjusted 
position by a nut 51 thereon and bearing on 
the bottom side of the switch case. The cam 
members, 16, 17, 18 and 19 are mounted on 
the shaft 14, as before stated, the cam mem 
bers 16 and 17 bein directly carried on a 
bushing 27 journaled on the shaft 14. The 
cam members are respectively clamped to 
the shaft and bushing by a bolt 28 in each 
cam member and held from turning on the 
same by a set screw 29 also in each cam 
member, which screws are screwed down in 
to cone shaped seats in the periphery of 
the bushing and shaft as shown in Figures 
10, 11 and 12. To the bushing 27 is keyed 
the roller arm 20, and to the shaft 14 is keyed 
the roller arm 21; movement of either rol 
ler arm separately will only move the cam 
members keyed, so to speak, to the roller arm 
moved, the cam members 16 and 17 being 
moved when the roller arm 20 is moved, and 

5 5 
the cam members 18 and 19 being moved 
when the roller arm 21 is moved: movement 
of both roller arms at one and the same time 

60 

as will be explained hereinafter. 

will move all of the cam members. The 
movement of the cam members closes the 
switches of the controlling mechanism or 
permits them to close, as the case may be, 

The cam 
members 17 and 18 have each two switch 
operating arms; the switch operating arms 
of the cam member 17 being designated 30 
and 31, and the switch operating arms of the 

plunger 
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cam member 18 being designated 32 and 33; 
the arms 30 and 32 each carrying an adjust 
able bolt 80, and a nut 81 to hold the bolt 
fixed. The cam members 17 and 18 have also 
another operating arm 34 and 35, respec 
tively, each arm adapted normally to rest 
one on a seat 36 and the other on a seat 
37, of the plunger 26 (see Figure 13) of the 
anism. Each cam member 17 and 18 has 
also parts, 38 and 39, that carry in an open 
ing that is clear through them a rod block 
40 and a rod block 41 respectively, which 
support the threaded end of each of two 
spring rods 42 and 43 respectively, each 
Spring rod carrying a spring 44 and 45 re 
spectively, and supported at their other ends 
in the switch case 1 at points 46 and 47 re 
spectively. There are nuts 48 and 49 on the 
threaded end of the rods 42 and 43, which 
hold the rod blocks in position on their 
and 39 in proper position, but more par 
ticularly hold in the proper position the 
Switch operating arms of the cam members 
with their respective switches. The cam 
members 16 and 19 are clamped to and held 
in place on the shaft 14 as described before. 
The number 16 comprises a switch-operat 
ing arm, 52, and the cam member 19 com 
prises a switch-operating arm 53. The arm 
52 is moved in one direction when the cam 
member 17 is moved by the plunger and the 
arm 53 is moved in one direction when the 
can member 18 is moved by the plunger; 
and the arm 52 when moved operates the 
switch 3 and the arm 53 the switch 6, as will 
be said hereinafter more in detail. Referring to Figures 3, 4 and 5, they 
show the electric motor form of my lim 
proved controlling mechanism which form 
differs from the electro-magnet form in 
that an electric motor is substituted for 
the electro-magnet. In the Figures 3, 4 and 
5, an electric motor D of the series type 
is shown, which may be operated either 
by direct or alternating current. The mo 
tor is supported on a standard 54 and 
the standard on a base 55. Another 
standard 56, is also supported on the 
base, which latter is placed on the switch 
case 1, as shown. The motor has a shaft 
57 upon which is a pinion, gear 58 that 
meshes with another gear 59 keyed by a 
key, 60 to a pinion gear 61 that is fast on 
a shaft 62, in the motor standard 54; the pinion gear 61 meshes with a gear 63 keyed 
by a key to a shaft 65 supported in the 
motor standards 54 and 56. A casing 66 

- encloses the gear end of the motor and the 
gears. Upon the shaft 65, between the mo 
tor standards 54 and 56, is a chain block 
67 adapted to wind on and off a chain 68 
fastened at one of its ends to the block 
and its other end to a plunger 69 that has 

70 

electro-magnet form of the controlling mech 
75 

80 

85 

rods, and the rod blocks hold the parts 38 

90 

95 

00 

10 

5 

120 

25 

30 



1,518,581 

seats 70 and 71 upon which rest the operat 
ing arms 34 and 35 of the cam members 
17 and 18. The motor when operated turns 
the pinion gear 58 on the shaft 57 of same, 

5 which gear causes the other gears to turn 
and the chain 68 is thereby wound on the 
block 67 and the plunger 69 is therefore 
pulled up and also the operating arms 34 
and 35 of the cam members 17 and 18, re 
spectively, the switch-operating arms of the 
cam members operating their respective 
switches of the mechanism as a result in a 
manner as will be explained hereinafter. 
A stop collar 72 on the shaft 65 arrests 
the motor in its operation, and consequent 
ly further movement of the gears and 
plunger 69. The SF collar is turned when 
the motor operates, 
in the dotted lines, in Figure 5, against a 
stop 73 held in an arm ... of the motor 
standard 56, to its position shown in 
dotted lines against a similar stop 75, also 
held in the arm, 74, both stops being ad 
justable in the arm. The stop 75 comprises 
a plunger 76, a spring 77, and a plug,78, 
for holding the plunger and E; in place 
in a hollow cylinder 79 of the stop. The 
stop collar forces the plunger 76 down in 
the cylinder against the spring 77. When 

30 the stop collar is turned against the stop 
75, as for example, in this instance, the 
motor D may be operated in a reverse di 
rection to turn the stop collar from against 
the stop 75 to and against the stop 73. 
The stop 73 is similar to the stop 75. This 
form of stop furnishes a more or less noise 
less one. As long as there is current on 
the motor, the stop collar will be held 
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against the stop 75 and the plunger be 
40 held lifted. With the plunger 69 lifted and 

the stop collar 72 against the stop 75, and 
the current be then cut off from the motor, 
the plunger 69, by its weight and the weight 
of E. operating arms 34 and 35 of the cam 
members 17 and 18 and the action of the 
springs 44 and 45 moving the cam mem 
bers, will drop to the stop 50, and the 
stop collar, gears and motor will be 
turned in the direction opposite to the 
direction that they were turned by the 
motor when it turned the stop 
from the stop 73 to and against the stop 
75, and the stop collar will engage the stop 

45 

50 

73, and the plunger 69 rest on the stop bolt. 
50. The motor D is controlled to operate 
by the control mechanism for operating the 
elevator, and when the mechanism for 
starting the car is operated, the motor for 
operating cam members is operated. 

Referring to the cam members 17 and 18, 
they are adapted to operate both of the two 
switches 4 and 5, as Figure 1 shows. The 
bolt 80 in the arms 30 and 32 of the cam 
members shown in the Fi 

65 7 is omitted from the cam members in Fig 

60 

rom its position shown 

collar 

gures 2, 3, 6 and 

ure 1, as is also the nut 81 that holds the 
bolt in each arm, in order that the Figare 
1 may be more clear. In the electric motor 
form of the improved controlling mecha 
nism, the cam members are first operated 9 
and they operate the switches in the follow 
ing manner: Assuming that the motor D of 
the controlling mechanism has been oper 
ated, and as a result the plunger has lifted 
and cam members 17 and 18 are now in a 76 
Filip like the position of the cam mem 

r 17 in Figure 7, the cam members 16 and 
19 are at this time in a position like the 
position of the cam member 16 in Figure 
9, and the roller arms 20 and 21 in a po- 80 
sition such that the roller 22 on each arm 
is on a line perpendicular with each other 
as shown in Figure 9. While the rollers 22 
are in this position they are free of the 
cams 23 and 24 of the cam groups at the 85 
various floors, and the movement of the ele 
vator car carries the rollers along a path be 
tween the cams. The switches 4 and 5 were 
held open before the operation of the mo 
tor D took place, the switch 4 by the arm 90 
30 of the cam member 17, Figure 6, and the 
switch 5 by the arm 32 of the cam member 
18, Figure 2. In the new position of the 
cam members 17 and 18, the switch 4 is 
held open by the arm 31 of the cam mem- 05 
ber 18, and the switch 5 is held open by the 
arm 33 of the cam member 17, the latter 
mentioned arms of the cam members being 
adapted to engage the roller 12 of each 
switch 4 and 5, as the former mentioned 100 
arms 30 and 32 leave the rollers, so that the 
rollers are not free to allow their switches 
to close. The cam member 16, now in its 
new position, see Figure 9, has allowed 
switch 3 to close, and cam member 19 has 105 
allowed switch 6 to close, but as the cir 
cuits to these switches are adapted to be 
opened at this time elsewhere in the ele 
vator control system, the closing of switches 
3 and 6 is of no consequence at present 110 
other than that they have closed. It will 
be assumed that the car is being moved in 
a down direction of car travel and it is 
desired that it be stopped at the floor where 
the cams 23 and 24, in Figure 7, are, which ll 5 
floor is of no consequence in this present 
description other than it is not a floor at 
the top limit of travel of the car. It will 
be further assumed that the car is within 
the near proximity of the floor, and the car 120 
operator being aware of the same brings his 
car control lever to the of or stopping po 
sition and cuts the power off from the 
hoisting motor, or if the car is adapted to 
be automatically controlled, such control- 125 
ling mechanism will at this time cut off the 
power, the time in question of course being 
the proper time for either mechanism to 
operate. Such proper time for cutting off 
the power from the hoisting motor is when 130 
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17, fast to the bushing 27 that the roller 

the roller 22 on the arm. 21, in this instance, 
is abreast of its cam 23, or so near the cam 
that the car in coasting will carry the roller 
of the roller arm up on to it, and as the 
power is adapted to be cut off from the mo 
tor D of the controlling 
the car or hoisting machine mechanism cuts. 
the power off from the hoisting motor, the 
arm21 is now free from holding its roller 
22 in a perpendicular position, and will 
move its roller for engagement with the 
cam. The other roller arm 20 is now also 
free.from being held, and because the cam 
24 is not in the way of its roller 22 at this 
time, the roller arm 20 moves to its full 
free position. The cam members 16 and 
arm 20 is keyed to, moved at this time to 

20 
their normal positions, as shown in Figures 
8 and 6 respectively. The cam member 16 
in moving...opened its switch 3, while the 
cam member 17, by its arm 30 moving for 

ward, so to speak, and the same movement 
of the cam member 17, permits the switch 

30 

ward, so to speak, in the movement of the 
cam member, moves to a position to open its 
switch 4, see Figure 6, but finds that switch. 
already opened by the arm 31 of the cam 
member 18, and the arm 33 moving back 

5 to close. With the switch 6 already closed, 
and the switch 5 now closed, they establish 
circuits to a fast speed switch and a di 
rectional switch for the elevator hoisting 
motor mechanism that the switches may 

35 operate and close circuits, either to one and 
the same hoisting motor for continuing the 

... movement of the car and now adapted to 
operate at a greatly reduced speed, or to a 
second hoisting motor now adapted to op 

: 0: , erate at its fast speed, for it to continue 
the movement of the car. As the car con 
tinues moving down, in this instance, the 

45 

ming surface, and if: the roller arm 21 is 
going to function properly it will allow its 

50 

roller 22 of the roller arm 21 rides on the 
vertical camming surface of the cam 23, 
keeping the switches 5 and 6 closed; finally 
the roller 22 rides off of the vertical cam 

roller 22 to follow the cam on its incline 
camming surface. As the roller 22 follows: 
the incline camming surface of the cam, 
the arm 21 is being slowly moved over to 
wards its normal or full free position. 

55 ... The first movement, so to speak, of the 
roller 22 on the incline surface is adapted to 
permit sufficient movement of the arm 21. 
that it will cause the cam member 19 fast 

60 

to the shaft 14 to which the roller, arm 21 in 
question is also fast, to move, and open its 
switch 6 which will open a circuit to the 
fast speed switch and cause a slow down of 
the speed of the car, and later as the roller 

- 22 continues moving on the incline cammin 
65 

surface of the cam and finally moves of o 
the cam the roller arm 21 has been moved 

g mechanism, when 

1,513,531 
further towards its normal position and 
finally to its normal or full free position. 
The further movement of the roller arm has 
allowed the cam member 18, also fast to the 
shaft 14 that the arm itself is fast to, to 
open by its arm 32, the switch 5, it openin 
a circuit to the down directional switch o 
the hoisting motor allowing it to stop and 
also the car level with the desired landing. 
The speed of the car when controlled by the 
cams is of so small a value that the instant 
of cutting off of the power from the hoist 
ing motor also brings a near or simultane 
ous stop of the car. The above description 
is of the normal operation of stopping the 
car level with the E. If the control 

s of stopping the car fails to or does not op 
erate properly as of first intention to control 
the operation of stopping the car level with 
a landing, as related, for instance, should 
the roller 22 on the arm 21 by reason of some 

ling mechanism mentioned in the operation 

SO 

one fault or another remain in a position as 
if the roller were still projected to a line 
extended from the vertical camming surface 
of the cam instead of the roller following the 
incline surface of the cam as it is designed 
it shall do, to operate the Switches to stop 
the car. Referring to Figure, 7, it will be 
remembered that the switch 5 shown there 
in was closed in the operation of stopping 

90 

the car at the landing, in the fact that its 
operating arm 32 on the cam member 18 
was held back away from the switch by the 
roller arm 21 being held by its roller 22 
against the cam 23, and because the other 
operating arm 33 of the switch on the cam 
member 17 that held it open previous to its 
closing was moved backward to allow the 
switch to close, and the operating arm 33 
was moved backward to allow the switch to 
close by the movement of the roller arm 20 
that operates it having been moved to its 
full free position as there was no cam 24 in 
the way of it and its roller. It will also be 
remembered that it was the operating arm 32 

00 
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of the cam member 18 that was being moved 
forward when the roller of the roller arm 
21 rode off of the vertical camming surface 
and on the incline camming surface of the 
cam 23 that opened the switch 5 to stop the 
car level with the landing. If the roller arm 
21 remain in the position as if the roller 22 
thereon was still riding on the vertical sur 
face of the cam 23, the hoisting motor would 
be still getting current through the switch 
5 and would pull the car past the floor, be 
cause the operating arm 32 of the cam mem 

5 

120 

ber 18, adapted to be moved to open the 
switch 5 was not moved, and the operating 125 
arm 32 did not move because the roller arm 
21 did not move, which is shown in Figure 
. The instant that the car proceeds past 

the landing, the roller arm 20, that is adapt 
led to operate the controlling mechanism to 130 
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control the stopping of the car and stop it 
level with a landing after an up direction of 
travel of the car, will be moved. The roller 
arm, 20 in this instance of a down travel of 
the car, will be moved to its operative posi 
tion by the roller 22 thereon contacting with 
the cam 24 as shown in Figure 7. And 
when the roller arm 20 is moved, so also is 
the cam member 17, that is fast to the bush 
ing 27 that the roller arm 20 is fast to. The 
cam member 17 in moving will, by its oper 
ating arm 33,--which it will be remembered 
held open the switch 5 before it was closed-; 
open at this time the switch 5, and with the 
switch open the car will come to a stop. 
The car will have been stopped, of course, 
below the landing, and it cannot be brought 
back at this time to a level stop with the 
landing, as ordinarily the controlling mecha 
nism will do, because the cam member 18 is 
still in its operative position, and the switch 
4, adapted to be in a circuit to the up direc 
tional switch of the motor, is held open by 
the operating arm 31 of the cam member 18 
by reason of the roller arm 21 not having 
followed the incline surface of the cam and 
moved to its full free position... The car 
stopping below the landing as described, or 
if it had stopped above the landing because 
the roller arm 20 had not moved properly, 
warns the car operator or the attendant in 
charge of the elevator that the controller 
mechanism is out of order and needs atten 
tion. The foregoing description of opera 
tion was of the electric motor form of the 
controlling mechanism; that form of mech 
anism differs from the magnet form of con 
trolling mechanism only in the means 'em 
ployed to free the roller 22 on the roller 
arms 20 and 21 from the cams 23 and 24 in 
the elevator hatchway and move the arms to 
a perpendicular line with each other in order. 
that the rollers 22 on the arms may not 
strike the cams at the floor landings at which 
it is not desired to stop the car; therefore, 
the aforegoing description of the operation 
of the motor form of controlling mechanism 
is applicable as a description to the magnet 
form of controlling mechanism; and conse 
quently it is unnecessary to rewrite a descrip 
tion of the operation of the magnet form of 
controlling mechanism. . . 
A description of the operation of the elec 

tric motor operated form of the controlling 
mechanism embodied in a system of elevator 
control will now be written. . . . . . . . . 

Referring to Figure 16, an elevator car 
E operated by a car control lever. 82 is 
shown; movement of the lever to a position 
to the left will cause the car to descend, and 
the operation of the lever to the right will 
cause the car to ascend. Assuming that it 
is desired to cause the car to ascend, the con 
trol lever 82 is moved to the right which 
brings a contact segment 83 thereon in con 

: switch. 

and the roller arms to their full free 
tion. 

tact with a contact 84 of the car switch that 
the lever is a part of, closing a circuit as 
follows: from the plus main, by wire 85, 
through the winding 86 of the up direction 
switch F of the motor M, by wire 87, con 
tact: 84, contact segment 83, by wire 88, to 

70 

the minus main. As a result of closing this. 
circuit the winding 86 pulls its plunger, 89. 
up within itself and the plunger 89 affixed. 
to the up-direction switch F. closes the 
motor M for it to cause the car to ascend. 
It is not thought necessary to trace out this 
circuit. By the switch F closing, a circuit 
to the motor D also is closed as follows: 
from the plus main, through the contact 90 

A circuit is thereby closed to the 
5 

80 

and plate 91 of the up direction switch F, 
contact 92 of the switch F, wire 93, through 
the armature 94 and series field 95 of the 
motor D, by wire 96 and 110 to the minus 
main. The motor D now operates the cam 
members. and the roller arms 20, and 21, as 
previously explained. The illustration of 

85 

the controlling mechanism in the Figure 16 
is diagrammatical, and it operates as fol 90 
lows: The motor Din, operating turns the 
shaft and bushing supposedly to be the 
shaft 14 and bushing 27 in the other figures 
and they in turning suitably move the 
diagramined cam members; the arm 52 of 
the cam member 16 in moving from under 
the switch 3 allows the spring 13 of the 
switch to close it, the arm 30 of the cam 
member 17 moves from under the switch 4, 
but as the arm 30 is followed up by the arm 
31 of the cam member 18, the switch 4 is 
kept open by the arm 31; the other arm 
lowed up by the other arm 33 of the cam 
member 17, so that the switch 5 is likewise 
kept open, and the arm 53 of the cam mem 
ber 19 moving from under the switch 6 al 
lows that switch to close. Though the 
switches 3 and 6 are closed, the circuit that 
they are in is at this time open at the con 
tact 97 of the switch F; the plate 98 of the 

95 

100 

imoves from under the switch. 5 and is foll . 

10 

switch F is adapted to close the contact 97. 
with the contact 99 of the switch F, but at 
this time has been lifted off of the contacts 
97 and 99 as the result of the winding 86 of 
the switch F drawing its plunger 89 up into 
itself. As the car nears the desired landing 
to be stopped thereat, the car control lever 
82 is brought to a center or off position, 
thereby the circuit to the winding 86 of the 

is up direction switch F is opened, and that 
switch opens and cuts the power off from 
the motor M. : The up direction switch F 
in opening has also opened the circuit to 
the motor D., which now allows the cam l2: 
members to return to their normal positions, 

pOS1 
If the centering of the car control 

iever was made before the rollers reached 
the cams, 23 and 24, and the car coasts after 30 
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minus main. 
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the power is eut off by the car control lever, 
and brings the roller 22 of the roller arm 
20 into engagement with the cam 24 and the 
roller rides up on the cam, it will move its 
arm 20, which in time will cause the arm 
52 of the cam member 16 to move from un 
der the switch 3 and allow it to close and 
move the arm 30 of the cam member 17 from 
under the switch 4 allowing that switch to 
close; the other arm 33 of the cam member 
17 has moved under the switch 5 to open 
it, but that switch is found to be already 
opened by the arm 32 of the cam member 
18 as the roller arm 21 that operates the 
cam member 18 was allowed to swing to 
its full free position; the movement of the 
arm 33 of the cam member to and under 
the switch 5 was therefore at this time of 
no consequence. The arm 53 of the cam 
member 19 was also moved by the roller 
arm moving to its full free position. The 
arm 53 in moving opened the switch 6. Or 
again, if the car control lever is centered 
at the time, when the roller 22 of the arm 
20 is abreast of the cam 24, the cam will 
not allow the arm 20 to swing to its full 

the roller 22 of the arm 20 being on the cam, 
the arm 20 will close the switches 3 and 4 
as described: The switch 3 in closing closed 
a circuit to the winding 100 of a fast speed 
switch G as follows: from the plus main, 
contact 97, plate 98, and contact 99 of the 
up direction switch F, they now being closed 
together, by wire 101, contact 102, plate 103 
and contact 104 of the down direction 
switch H, by wire 105, junction point 106, 
by wire 107, through the winding 100 of the 
fast speed switch G, by wire 108, the now 
closed contacts of the switch 3, by wire 109, 
by wire 110, to the minus main. The switch 
4 in closing closed a circuit as follows: from 
the plus main to junction point 106 as be 
fore, by wire 111, through the winding 112 
of the up direction switch I of a motor M", 
by wire 113, through the now closed con 
tacts of the switch 4, by wire 114, by wire 
115, by wire 109 and by wire 110 to the 

Circuits are now closed to the 
windings 100 and 112 of the fast speed 
switch G and of the up direction switch I 
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of the motor M', which windings operated 
their respective switches, and the switches 
in turn closed circuits for operating the 
motor M at its fast speed. . 
The fast speed switch G in operating in 

serted a resistance 116 in circuit with the 
field 117 of the motor M which serves to 
weaken the field and the fast speed of the 
motor is thereby obtained. It is thought not 
necessary to trace out the circuit to the 
armature of the motor M'. The fast speed 
of the motor M is much lower than the 
speed of the motor M, and consequently 
while the car is being operated by the motor 

position and consequently a result of 
invention, what I claim is: 
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M at its fast speed the car is being moved 
only at a comparatively slow rate of speed. 
As the car is moving slowly and getting 
nearer to the landing all the time, the roller 
22 on the roller arm 20 and on the cam 24 is O 
slowly coming nearer the incline camming 
surface of the cam, and the first travel of 
the roller on the incline permits the roller 
arm to move further toward its normal po 
sition, which movement of the roller arm2(). 
moves the cam member 16 underneath the 
switch 3 which opens, opening the circuit, 

5 

to the fast speed switch G. The motor M' 
will now operate on a reduced speed and 
the speed of the car will be reduced. As the 
roller moves further on the incline caluming 
surface of the can in the movement of the 
car, the roller arm will eventually have 
moved far enough that it will operate the 
cam member 17, whose aim 30 will return 8 
to underneath the switch 4, which will open, 
opening the circuit to the winding of the up 
direction switch I which switch will open 
the circuit to the armature of the motor M" 
which stops and the car stops level with the 
landing. s. 

Having thus described and illustrated my 
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1. In a Self-leveling elevator, leveling ap 
paratus having means adapted to control 
the elevator to bring the car to a desired 
floor landing and stop it thereat level with 
the landing and emergency means to operate 
the first mentioned means and stop the ele 
vator in case the first mentioned means fail 
to operate to stop the car at the landing. 

2. In a self-leveling electric elevator, the 
combination of the leveling apparatus com 
prising a switch automatically operable for 
stopping the car level with a desired floor 
landing, and accessory means to operate said 
switch in case it fail normally to operate to 
stop the car. 

3. In a self-leveling electric elevator, the 
combination of the leveling apparatus com 
prising a switch attomatically operable for 
stopping the car level with a desired floor 
landing, and accessory uneans automatically 

o operable to operate said switch in case it fail 
normally to operate to stop the car. 

100 

105. 

O 

4. In a self-leveling electric elevator, the 
combination of the leveling apparatus com 
prising a switch automatically operable for 
stopping the car level with a desired floor 
landing and having accessory means auto 
matically operable to operate said switch in 
case it fail normally to be automatically 
operated to stop the car. 

5. In a self-leveling electric elevator, a 
car leveling apparatus comprised of a self 
closing car leveling Switch and means adapt 
ed to be operated to open the switch and al 
low the elevator to stop with the car level 
With the desired floor landing and means 
adapted to be operated to open said switch 
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in case the means first mentioned fail to 
open said switch. 

6. In the self-leveling electric elevator art, 
a car leveling apparatus comprised of a self 
closing car leveling switch and movable 
arms, one arm adapted to be moved to open 
the switch and allow the elevator to stop 
with the car level with the desired floor 
landing and the other arm adapted to be 
moved to open said switch in case the arm 
first mentioned fail to operate to open the 
switch. 

7. In the self-leveling electric elevator art, 
a car leveling apparatus comprised of a self 

5 closing car leveling switch and movable 
arms, one arm adapted to be moved to hold 
the leveling switch open, and subsequently 
allow the switch to close for the leveling 
operation of the car and the other arm 
adapted to be moved to open the Switch to 
stop the car level with a desired floor land 
ing, but in case the said other arm fail to be 
moved to open the switch, then the arm first 
mentioned to move to open said switch. 

8. In a self-leveling electric elevator, the 
combination of the leveling apparatus com 
prising switches and sets of arms adapted 
to operate the switches, one set normally to 
operate the switches for stopping the car 
at a desired floor landing level therewith and 
the other set to operate said switches in case 
the first mentioned set of arms fail to oper 
ate the switches to stop the elevator. 

9. In a self-leveling electric elevator, the 
combination of the car, a hoisting machine, 
the car switch, the leveling apparatus com 
prising a self closing leveling switch, and a 
member having a camming alm adapted to 
be moved against the leveling switch to hold 
the switch open during the time of control 
of the elevator by the car switch. 

10. In a self-leveling electric elevator, the 
combination of the car, a hoisting machine, 
the car switch, the leveling apparatus com 
prising a self closing leveling Switch, and 
a member having a camming alm adapted 
to be moved against the leveling switch to 
hold the switch open, said alm controlled by 
the car switch. 

11. In a self-leveling electric elevator, the 
combination of the car, a hoisting machine, 
the car switch, the leveling apparatus Com 
prising a self closing switch and a movable camming arm adapted to be moved against 
the leveling switch to keep it open during 
the time of control of the elevator by the 
car switch, and electro-motive means con 
trolled by the car switch adapted to move 
the arm that keeps the leveling switch open. 

12. In a self-leveling electric elevator, the 
combination of the car, a hoisting machine, 
the car switch, the leveling apparatus com 
prising self closing leveling switches, one 
for up direction of travel of the car and the 
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other for down direction of travel of the 
car, members associated with the switches, 
and having arms, the arm of the member as 
sociated with the up direction switch serving 
to hold open the down direction switch, and 
the arm of the member associated with the 
down direction switch serving to hold open 
the up direction switch during the time of 
control of the elevator by the car switch. 

13. In a self-leveling electric elevator, the 
combination of the car, the hoisting ma 
chine, the car switch, the leveling apparatus 
comprising self-closing car leveling switches, 
members for said switches, each member 
having a movable camming arm, one arm for 
each leveling switch, electro-motive means 
to move said arms to hold the leveling 
switches open. 

14. In a self-leveling electric elevator, the 
combination of the car, the hoisting ma 
chine, the car switch, the leveling apparatus 
comprising self closing leveling switches, 
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movable members associated with the level 
ing Switches, one member for each switch, 
the members each having an arm to hold 
the leveling switch open with which the 
other member is associated during the time 
of the car switch control of the elevator, 
and means to move the members to cause the 
arms to hold the leveling switches open. 

15. In a self-leveling electric elevator, the 
combination of the car, the hoisting ma 
chine, the car switch, the leveling apparatus 
comprising self closing leveling switches, 
movable members associated with the level 
ing switches, one member for each switch, 
the members each having an arm to hold the 
leveling switch open with which the other 
member is associated during the time of the 
car switch control of the elevator, and elec 
tro-motive means to move the members to 
cause the arms to hold the leveling switches 
Open. 

16. In a self-leveling electric elevator, the 
combination of the car, the hoisting mla 
chine, the car switch, the leveling apparatus 
comprising self closing leveling switches, 
movable members cooperatively associated 
with the leveling switches, one member for 
a switch, the members each having two arms, 
one arm to hold the leveling switch open 
with which the other member is associated, 
during the time of the car switch control of 
the elevator, and means to move the mem 
bers to cause the arms to hold the leveling 
switches open until the car switch is brought 
to “off’ position, and roller arms and de 
vices in the shaft adapted to engage with 
the roller arms, one roller arm at a differ 
ent time from the other roller arm to move 
the arm which was holding one of the 
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switches open and allow that switch to close 
to level the car with a desired floor landing 
and thereafter the roller arm in question to 
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become disengaged from the cooperating 
device in the shaft to allow the other arm 
of the member associated with the same 
switch to open it and the car to stop level 
with the desired floor landing. 

17. In a self-leveling electric elevator, the 
combination of the car, the hoisting ma 
chine, the car switch, the leveling appara 
tus comprising two self closing leveling 
switches, one for up and the other for down 
direction of travel of the car, two movable 
members cooperatively, associated with the 
leveling switches one member for a switch, 
each member having two arms, one arm to 
hold the leveling switch open with which the 
other member is associated during the time 
of the car switch control of the elevator, and 
means controlled by the car switch to move 
the members to cause the arms to hold the 
leveling switches open until the car switch 
is brought to the “off’ position and two 
roller arms for the leveling switches, one 
for each switch and devices in the shaft to 
engage with said roller arms, one roller arm 
at a different time from the other roller arm 
to move the arm which is holding one of the 
leveling switches open to allow said switch 
to close to level the car with a desired floor 

30 
landing and thereafter the roller arm for 
the leveling switch thus closed to become dis 
engaged from its cooperating device in the 
shaft to allow the other arm of the member 
associated with the same leveling switch to 
open that switch for the car to stop level 
with the desired floor landing, but if the 
car overruns said landing for the other 
roller arm to engage its cooperating device 
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in the hatchway and move the other member 
to cause its other arm to allow the leveling 
switch associated with said other member to 
close to bring the car back to said landing, 
and thereupon the roller arm for the leveling 
switch last mentioned to become disengaged 
from its cooperative device in the shaft to 
allow said other arm of said other member 
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to open the leveling switch in question to 
stop the car level with said landing. 

18. In a self-leveling electric elevator, the 
combination of the car, the hoisting ma 
chine, the car switch, the leveling apparatus 
comprised of two self closing leveling 
switches, one for up and the other for down 
direction of car travel, two movable mem 
bers each having two leveling switch operat 
ing arms; one arm of each member associat 
ed with one and the same switch and the 
other arm of each member associated with 
the other switch, one arm of each member 
adapted to hold open the leveling switches 
during the time the car switch controls the 
elevator, means controlled by the car switch 
to move the members to cause the arms to 
hold the leveling switches open until the car 
Switch is brought to its “off” position, and 
two roller arms for the leveling switches and 
devices in the shaft adapted to engage the 
roller arms, one roller arm at a different 
time from the other roller arm, and allow 
One of the arms which hold the leveling 
switches open to move to allow one of the 
leveling switches to close to level the car 
with the desired floor landing, and there 
after the roller arm for the closed leveling. 
Switch to become disengaged from its coop 
erative device in the shaft to allow the other 
arm associated with the said closed switch 
to move to open that switch to stop the car 
level with the floor landing, but if said roller 
arm upon disengagement from its coopera 
tive device in the hatchway fail to move to 
allow the arm associated with the closed 
switch to open the switch to stop the car, 
then the other roller arm to engage its co 
operative device in the hatchway and move 
the arm which allowed the Swtich to close 
but now to serve to open the switch and stop 
the car. 
In testimony whereof, I have signed my 

name to this specification. 
JOHN E. BOYCE. 
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