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UNITED STATES

PATEN?YT OFFICE.

MILO A. BAXER, OF LOS ANGELES, CALIFORNIA.

ELEVATCR.

Application filed Ocieber 21, 1926.

This invention relates to elevators, and
refers particularly to the type of elevator
which is designed to automatically bring
the elevator platform to a stop even or level
with a landing.

In my copending application Serial No.
135,870, filed September 16, 1926, there is de-
scribed an elevator in which the elevator car
or cage is built separate from the elevator
floor or platform so that a movement of the
floor or platform relative to the car or cage
may take place.. In accordance with such
copending application, there is described 2
suitable mechanismi by which, after the car
stops near a landing. the mechanism auto-
matically moves the car platform or floor
relative to the car in order to bring said car
platform floor level with the landing., The
device of said copending application was
provided with motor driven racks for the
movement of the floor relative to the car.

An object of the present invention is to
‘provide an improved form of elevator of
this type in which the movement of the car
platform or floor relative to the car may be
more readily accomplished with less vibra-

tion. In accordance with the present inven-

tion, the elevator car floor is mounted in
the cage upon hydraulic cylinders which are
connected with a source of hydraulic flnid
adapted to be forced into the cylinders for
elevating or lowering the car floor relative
to the car, the control of the operation of
such hydraulic cylinders being automatic
and electrical. Moreover, the elevator of
the present invention is provided with an
equalizing device for insuring an equal ele-
vation and lowering of all portions of the
car floor or platform relative to the car so
that the car floor or platform will he main-
tained level.

Various further objects and advantages of
the present invention will be readily under-
stood from a description of a preferred form
or example of an elevator embodying the
present invention. For this purpose, there
is iHustrated in the drawings the preferved
form of an elevator which embodies the
present invention. - »

In the drawings:

Figure 1 is a diagrammatic view of the
elevator system showing the electrical con-
nections,

Serial Wo. 148,118,

Figure 2
mechanism, :

Figure 3 is an elevation ai right angles
to Figure 2, and,

Figure 4 is a botlom view.

Referring to the drawings, the cage or car
proper is lavgely omitted from the drawings
to clarify the construction, the supporting
structure for the car or cage only being
tlustrated. Said supporting structire com-
prises a vectangular frame 2 formed of
channel irons by which the elevator may be
suspended in an elevator well. There is also
indicated hraces 3, 3 for supporting the bot-
tom of the car or cage rigid relative to the
cage mounting frame 2, The floor of the
car or cuge mounts a plurality of hydraulic
cylinders 4. The elevator illustrated is
shown as provided with four of such
hydraulic cylinders, one disposed near each
corner of the floor of the cage. It is under-
stood that any vsual or customary type of
hydraulie eylinder may be employed having
inlets for introduction and discharge of
liquid at both sides of the piston within the
cylinders. Xach of the cylinders have
piston rods 5 extending vertically upward
and at'the top of sald piston rods 5, there is
provided collars § by which the piston rods
are attached to the movable floor or plat-
form 7. Preferably. said movable floor or
platform 7 is provided with upwardly ex-
tending side walls 8, extending sufficiently
above the floor so that upon movement of
said movable floor relative to the case, the
passengers or freight will not come in con-
tact with any of the sides of the car proper.
Mounted on one of said sides 8 is the oper-
ator’s switch 9 of nsual or preferred
construction which serves as a means for
controlling the motion of the car or cags
proper. Inasmuch as the present invention
is not in any way dependent upon any par-
ticular form of mechanism for elevating the
car or cage and any customary or preferred
mechanism may be so employed, said mecha-
nism is not hevein deseribed.

The hydraulic cylinders 4 are preferably
provided with liquid from a reservoir 10
which preferably iz an oil reservoir. The
oil reservolr 10 is connected by a line 14
through a T 11, check valve 12, and T 18 to
a horizontal line 15. Said line 15 distributes

is an elevation of the elevaior

any

56

80

70

80

90

08

1c8




10

~be employed.

18
,20
:2,5
30
86

40

p2]

jthé hydraulic fluid to the lines 16 and 17,

“each of which lines connect with a pair of

hydraulic cylinders 4 above the pistons of
said cylinders. The line 14 is also connect-
ed through line 18 with a velief valve 19 and
hence back through T 13 to'line 14..

The line 15 is also provided with a T 20
by which it is connected to a line 21 with a
pump 22. Said pump is. but diagrammati-
cally indicated; any reversible pump adapt-
ed for placing pressure upon a liquid may
i Said pump is connected at
its opposite end with a line 23 which is con-
nected by the lower horizontal lime 24 con-
nected with a pair of similar branch lines
25 which are cach connected with a pair of
the hydraulic cylinders 4 below the pistons
of said cylinders. : )

The pump 22 is provided with suitable
driving means such as the electric motor 27.

The electric motor 27 and the pump 22 are

indicated as preferably connected together
as: follows: The shafts 28 of the motor 1
preferably provided with a gear 29 and a
bearing 30 supported by the frame of the

car. The gear 29 in turn engages a gear 31

on the pump shaft 32.

There is also preferably provided a brake
for holding the motor shaft 28 and pump
shaft 82 stationary, said brake being .indi-
cated at 33 and preferably is formed by a
brake drum 84 rigid with the motor shaft
28 and by a pair of hinged brake arms 35,
normally urged to the braking position by
springs 36 and adapted to be released by an
electro-magnet 37.

The movable floor 7 of the car is indicated -

as mounting a bracket 40 supporting a small
electric motor 41 or other suitable switch
controlling means.  Said motor 41 is pro-
vided with a pinion 42 on its motor shaft
which is engaged by sector gear 43.  The

~sector gear 43 in turn is rigid with a down-

45

60

65

wardly extending arm 44 which mounts .a

contact roller 45. '

On the side of the car or cage is positioned
up and down contact plates 46 and 47 re-
spectively, adapted to engage said roller 45
in one of its swinging positions whenever
the movable floor of the car is in ‘other than
its normal position relative to the car.

In addition to the contact plates 46 and
47, there are provided the brackets 48 in the
hatch-way positioned adjacent each landing.

-Said brackets 48 carry up and down contact

plates 49 and 50 respectively, which contact
plates are.adapted for engagemeni with the
roller 45 in its outer position whenever the
car is stopped at a landing with the car
floor 7 imperfectly leveled therewith.

~ Unless suitable means are provided, the
elevator car floor T would not necessarily be
maintained level by the piston rods 5. "Ac-
cordingly, there 1is preferably provided
equalizing levers or means for this purpose.

1,369,184

Said equalizing means preferably comprise

a pair of horizontally alined equalizing
shafts 51 and 52, each of which equalizing
shafts are provided with sector gears 53 and
54 at their ends, the sector gears of the two
shafts 51 and. .52 engaging. The sector gears
53 and 54 ave respectively rigid with link

“arms 55 and 56 which in turn are connected

with link arms 58 and 59 respectively which
latter ik arms ave all pivetally attached
te the bottom of the platforn frame 7. By
the thus described means, it will be seen that
any motion attempted to be imparted to one
portion of the car platform 7 will be there-
by transmitted to the link arms, the sector
gears, and o the other portions of the car
platform 7 so that said metion: will alvays
be equalized.to maintain the car platform 7
level. ‘ B
- Referring more particularly to- Figure 1
of the drawings, the operation of the. ele-
vator car is as follows: The movable floor 7
of the elevator car is leveled automatically
with the landings when the car stops at the
landings and automatically returned to its
normal position in the car when the car
leaves the landings through the following
means. The control mechanism of the floor
is actuated by current from the three-phase
mains A, B, and €. The main A is con-
nected by line 60 with a magnet 61 of a con-
trol switch 62 for the motor 41 of the con-
tact roller 45, '
nected by a line 63 to the contacts 64 on the
operator’s switch 9 within the car.. The .
handle of the operator’s switch is connected
by a line 65 and the line 66 with the iuain
B. Accordingly, whenever the operator’s
switch 9 is moved in -either direction, either
to start the car up or down, a circuit is
closed through the coil 81 of the motor con-.
trol - switch 62, which closes said switch,
thereby passing current through three-phase
lines 67 to the motor 41. Said motor 41
then rotates until it drives the contact roller
45 into contact with the side of the.car plat-
form frame. At this time, the contact
roller 45 will engage cither the up contact
47 or the down contact 46 on the car plat-
form frame unless the floor 7 of the car is
in the normal position.  In case said contact
roller 45 engages, for example, the up con-
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Said magnet 61 is also con- -
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tact 47, the circuit- will be closed . through

the coil 68 of an up switch 69 which con-
trols main floor operating motor 27. The
circuit for said switch is from main B, line
66, line 70, contact roller 45, up contact 47
on the car frame, lines 71 and.72 through
coil 68 and the line 73 to main A. If the
roller 45 had in turn made engagement with
the down contact 48, a similar circuit from
main B through lines 66. and 70, roller 45
down contact 46, lines 74 and 75, coil 76, and
line 77 to main A, would be established for
operating a down switch 78 for the main
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floor operating motor 27. The up and down
switches 69 and 78 control the passage of
current through three-phase lines 79 leading
to said motor 27 and accordingly the opera-
tion of the up or down switches 68 or 79
causes the motor 27 to drive the pump 22 to
circulate liquid, such as oil, from the liquid
tank 10 to the hydraulic pistons 4 of the car
whereby the platform 7 of the car is dviven

; up or down relative to the remainder of the
car in order to bring said floor to a normal

position in the car. When the floor reaches
said normal pozition, the contact roller 43
drops off its contact thereby breaking the
cireuit to the up switch 69 or down switch
78 and the motor 27 will stop.

Simultancously with the actuation of
either the up switch 69 or the down switch
78, a circuit is established for energizing the
coll 87 of the brake 33 on the main motor 27.
Said circuit is from main B to lines 66 and
80, coil 37 of the brake 33, line 81, and hence
to either up switch 69 or down switch 78.
Accordingly, the deenergizing of the up
switch 69 or down switch 78 when the con-
tact voller 45 rolls off it engaged contact
removes the current supply from coil 37 and
causes the brake 33 to be applied to main-
tain the car floor in its normal position
within the car. ’

Whenever the lever of the operating
switch 9 of the car is centered in order to
stop the elevator car at a landing, the cir-
cuit is broken which energizes coil 61 of the
control switeh 62, Accordingly, the contact
roller motor 41 is no longer energized and
the contact voller 45 will swing outwardly
from the car in position to engage the cams

on the brackets 48. Hence, if the car is

stopped by the operator with the floor 7 of
the car not level with the landing, the con-
tact roller 45 will muke engagement with
cither the up contact 49 or the down contact
50 on the brackets 48. The up and down
contacts 49 and 50 are connected respectively
through lines 85 and 86 respectively, with
the up and down switches 69 and 78 rve-
spectively. Accordingly, depending upon
whether the contact roller 45 engages the up
or down contact, the np switch 69 or down
switch 78 will beclosed. As before, the
closing of cither the up switech 69 or the
down switch 78 will drive the elevator floor
T upwardly or downwardly until, in this
case, the car platform 7 is brought level
with the landing. At such time, the roller
45 rolls off the contacts 49 and 30 and the
up or down switch is opened and the ele-
vator motor 27 stops. The brake 84 is ap-
plied and released from said motor 27 dur-
ing this operation in the same manner as
clescribed in connection with the bringing of
the car floor to a normal position when the
car leaves a landing. '

The operatien of the motor 27, in driving

3
the pump 292, elevates and lowers the car
platform 7, as described in the previous op-

eration, as follows: When the motor is oper-
ated to elevate the car platform, the pump

22 draws liquid from the tank 10 through

the line 14, through the pump, and forces
said liquid through the lines 25 into the bot-
tom of the hydraulic cylinders 4. At the
same time, the liquid from above the pistons
in the hydraulic cylinders will be drawn into
the pump 22, When the pump is reversed to
lower the platform, the liquid will be with-
drawn from lines 25 into the lower end of
the pumn and forced out of the top of the
pump through the lines 15 in the top of the
hydraulic eylinders. At this time, the check
valve 12 prevents the liquid from being
forced back into the tank 10 but upon appli-
cation of an excess pressure, the relief valve
19 will yield for by-passing of some of the
liquid being pumped.

It will be seen from the foregoing descrip-
tion that I have provided an apparatus for
accurately leveling the floor of an elevator
car with a landing by hydraulic means,
which means is automatically electrically
controlled and is not dependent on moving
the-elevator car as a whole, or in any way
connected or dependent upon the mechanism
for moving the elevator car. Moreover, the
motion of the car floor 7 relative to the car
may be accomplished without perceptible
jerking or jarring and without the floor de-
viating from a level position.

While the particular form of the invention 1

herein described is well adapted for carrying
out the objects of the present invention, va-
rious embodiments may be made without de-
parting from the invention, and the inven-
tion includes all such modifications and
changes as come within the scope of the ap-
pended claims.

I claim:

1. An elevator comprising an elevator car,
a floor for the car, hydraulic means between
said floor and car operative to vertically
move the floor relative to the car, means for
automatically actuating said hydraulic means
to move said floor relative to the car to level
the floor with a landing whenever the car
stops adjacent a landing, and means for
equalizing the motion of all portions of the
floor.

2. An elevator comprising an elevator car,
a floor for the car, hydraulic means mount-
ing the floor on the car adapted to vertically
move the floor relative to the car, means
for automatically actuating said hydraulic
means for returning the floor to a normal
position in the car whenever the car leaves a
landing, and equalizing means for equalizing
the motions of all portions of the floor.

8. An elevator comprising an elevator car,
a floor for the car, hydraualic means mount-
ing said floor upon said car adapted for ver-
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tically moving the floor relative to the car,
means for automatically actuating said hy-
draulic means to level the floor with a land-
ing whenever said car stops at a landing,

means for automatically actuating said hy-

draulic means for returning the floor to a
normal position in the car whenever the car
Jeaves a landing, and equalizing means for
equalizing the motion of all portions of the
floor. : :

4 An elevator comprising a car, a floor
for said car, hydraulic means movably

mounting said floor on said car, a switch car-

ried by the car, a cam in the hatch-way en-
gageable with said switch in the outer po-
sitlon, contacts carried by the car to be en-
ergized when said switch ig in a retracted
position, circuits controlled by the engage-

-~ ment of said switch with said cam for en-

20

bl

35

46

45

50

ergizing said hydraulic means when the car
stops at a landing for léveling the floor with
the landing, and circuits controlled by the
engagement of sald hydraulic means for nor-
malizing the floor in the car when the car
leaves a landing. '

5. An elevator comprising a car; a floor for
said car, hydraulic. means movably mount-
ing said floor on said car, a switch carried by
the car, a cam in the hatch-way engageable
with said switch in the outer position, con-
tacts carried by the car to be energized when
said switch is in a retracted position, cir-
cuits controlled by the engagement of said
switch with said cam for energizing said
hydraulic means when the car stops at a

landing for leveling the floor with the land-

ing, circuits controlled by the engagement

- of said hydraulic means for normalizing the
floor in the car when the car leaves a land- -

ing, and equalizing means for normalizing
the motion of all portions of the floor.

6. An elevator comprising an elevator car,
a floor for said car, hydraulic means movably
mounting said floor on said car, a pump and
motor carried by said car operative to actu-
ate said hydraulic means, and electrical con-
trol circuits operative for energizing the
motor to level the floor with a landing when
the car stops adjacent the landing.

7. An elevator comprising an elevator car,
a floor for said car, hydraulic means mov-
ably mounting said floor on said car, a pump
and motor carried by said car operative to

1,669,184

actuate said hydraulic means, and electrical
cireuits for energizing said motor for bring-
ing the floor to a mormal position within
the car when the car leaves the landing.

8. An elevator comprising an elevator car,
a floor for said car, hydraulic ‘means mov-
ably mounting said floor on said car, a pump
and motor carried by said car operative to
actuate said hydraulic means, electrical con-
trol circuits operative for energizing the mo-
tor to level the floor with a landing when
the car stops adjacent the landing, and elec-
trical cireuits for energizing said motor for
bringing the floor to a normal position with-
in the car when the car leaves the landing. -

9. An elevator.comprising an elevator car,
a floor for said car, hydraulic means mov-
ably mounting said floor on said car, a pump

wnd motor carried by said car operative to

actuate said hydraulic means, electrical con-

‘trol cireuits operative for energizing the

motor to level the floor with a landing when
the car stops adjacent the landing, electrical
circuits for energizing said motor for bring-
ing the floor to a normal position within the
car when the car leaves the landing, and
equalizing means for equalizing the motion
of all portions of the car floor.

10. ~An elevator comprising an elevator
car, a floor for said car, hydraulic cylinders

and - pistons - mounted operatively between

said floor and car, the piston being carried
by one of said parts and the cylinder by the
other of said parts, and means for automati-
cally actuating the pistons to move said
floor relative to the car to level the floor with
the landing whenever the car stops adjacent
the landing.

11. An elevator comprising an elevator
car, a floor for said car, hydraulic cylinders

“and pistons mounted operatively between

said floor and car, the piston being carried

by one of said parts-and the cylinder by the

other of said parts, means for automatical-
ly actuating the pistons to. move said floor
relative to the car to level the floor with the
landing whenever the car stops adjacent the
landing, and means for automatically actu-

ating said hydraulic pistons for returning
the floor to normal position in the car when--

ever the car leaves a landing.

MILO A. BAKER.
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