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UNITED STATES 

MILO A. BAKER, OF LOS ANGELES, CALZFGBIDTIEL. 

ELEVATOR. 

Application ?led Gctober 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, ?led September 16. 1926, there is de 
scribed an elevator in which the elevator car 
or cage is built separate from the elevator 
?oor 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 a 
suitable mechanism by which, after the car 
stops near a landing7 the mechanism auto— 
matically moves the car platform or ?oor 
relative to- the car in order to bring said car 
platform ?oor level with the landing. The 
device of said copending application was 
provided with motor driven racks tor the 
movement of the floor relative to the car. 
An object of the present invention to 

'provide an improved form of elevator of 
this type in which the movement of the car 
platform or ?oor relative to the car may be 
more readily accomplished with less vibra 
tion. In accordance with the present inven- ' 
tion, the elevator car ?oor is mounted in 
the cage upon hydraulic cylinders which are 
connected with a source of hydraulic fluid 
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 or" 
the present invention is provided with an 
equalizing device for insuring an equal ele 
vation and lowering of all portions of the 
car ?oor or platform relative to the car so 
that the car ?oor or plat-form will be main 
tained level. 
Various further objects and advantages of 

the present- invention will be readily under 
stood from a description ot a preferred torm 
0r example of an elevator embodying the 
present invention. For this purpose. there 
is illustrated in the drawings the preferred 
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 No. 'JlSfllS. 

Figure 2 
mechanism, . 
Figure is an elevation at right angles 

to Figure 2, and, 
Figure 4i: is bottom view. 
Referring to the drawii a , the cage or car 

proper is largely omitted from the drawings 
to clarify the construction, the supporting 
structure for the car or cage only being 
illustrated. Said supporting structure coin 
prises a rectangular frame 2 formed of 
channel irons by which the elevator may he 
suspended in an elevator well. There is also 
indicated braces 3 for supporting the loot 
tom of the car or cage rigid relative to the 
cage mounting frame 2. The ?oor of the 
car or cage mounts a plurality of hydraulic 
cylinders The elevator illustrated is 
shown as provided with tour of such 
hydraulic cylinders, one disposed near each 
corner of the iloor of the cage. ‘ it is under 
stood that any usual or customary type of 
hydraulic cylinder may be employed having 
inlets for introduction and discharge of 
liquid at both sides of the piston within the 
cylinders. Each of the cylinders have 
piston rods extending vertically upward 
and at the top of said piston rods 5, there is 
provided collars {l by which the piston rods 
are attached to the movable floor or plat 
form 7. Preferably. said movable floor or 
platt'orm 7 is provided. with ‘upwardly er: 
tending side walls 8, extending su?ic-iently 
above the floor so that upon movement of 
said movable floor relative to the case, the 
passengers or 'i'reight will not come in con 
tact with any ot the sides or” the car proper. 
Mounted on one of said sides 8 is the oper 
ator’s switch 9 ol’ any usual or preferred 
construction which serves as a means for 
controlling the motion 01"‘ the car or cage 
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 he so ennployed, said mecha 
nism is not herein described. 
The hydraulic cylinders at are preferably 

provided with liquid from a reservoir 16 
which preferably is an oil reservoir. The 
oil. reservoir 10 is connected by a. line 14 
through a T 11, check valve 12, and T 13 to 
a horizontal line 15. Said line 15 distributes 
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the hydraulic'?uid to the lines 16 and 17, 
each of which lines connect with a pair of 
hydraulic cylinders 4 above the pistonsof 
said cylinders. The line 14 is also connect 
ed through line 18 with a relief valve 19 and‘ 
hence back through T 13 to'line 14.’ r 
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 isybut diagrammati 
cally indicated; any reversible pump adapt 
ed for placing pressure upon a liquid may 

7 Said pump is connected at 
its opposite end with a line 23 which is con 
nected by the lower horizontal line 24 con 
nected with a pair of similar branch lines 
25 which are each 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 2'1. 
The electric motor 27 and the pump 22 are 
indicated as preferably connected together 
as. follows: The shafts Q8 of the motor is 
preferably provided with a gear 29 and a 
bearing 30 supported byv 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 32 stationary, said brake being .indi— 
cated at 38 and preferably is formed by a 
brake drum 34- 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 
ele'ctro-magnet 37., 
The movable ?oor 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 

V sector gear 43 in turn is rigid with a down 
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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 ?oor 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 areadapted for engagement with the 
roller '45 in its outer position whenever the 
car is stopped at a landing with the car 
?oor 7 imperfectlyleveled therewith. 

' Unless suitable means are provided, the 
elevator car floor 7 wouldznot necessarily be 
maintained level by the piston rods 5. Ac 
cordingly, there is preferably provided 
equalizing levers or means for this purpose. 

1,669,184; 

‘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 

at their ends, the sector gears of the two 
shafts 51 and..52 engaging. 'Ehe sector gears 
Sid-‘811d 54am respectively rigid with link 

'arn'is 55 and 56 which in turn are connected 
.with link arms 5'8 and .59 respectively which 
latter liu'k arms are all pivotaily attached 
to the bottom of the platform frame 7. By 
the thus descril‘ierl m \ans, it will be seen that 
any motion attempted to be imparted to one 
portion‘ of the car platform 7 will be there-i 
by transmitted to the link arms, the vsector 
gears, and to the other portions of the’ car 
platform 7 sov that said motion will always 
be equalizedto maintain the car platform? 
level. ' ' A, _ 

7 Referring more particularly 'to'Figure 1 
ofthe drawings, the operation of the. ele 
vator car is as‘ follows: Themovable’?oor 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 ?oor 
is actuated by current from the three-phase 
mainsi’i, B, and O. The main A is con 
nected byline 60 with a magnet 61 of a. con 
trol switch 62 for the motor 41 of the con 
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tact roller 45. Said magnet 61 isalso'conw 
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 main 
B. Accordingly, whenever the. operator’s 
switch 9 is moved in'either direction, either 
to start the car up or down, a- oircuit is 
closed through the coil 61 of the motor con? 
trol switch 62, which closes said switch, 
thereby passing current through three-phase 
lines 67 to the motor 41. Said niotorg4l 
then rotates until it drives the contact roller 
45 into contact’with the side of thecar plat 
form frame. At ‘this time, the contact 
roller 45 will engage either the up contact 
47 or the down contact 46 on the carplat 
form frame unless the ?oor 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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tact 47, the circuit’ will be closedthrough I 
the coil 68 of an up switch69 which'con 
trols main ?oor operating motor 27., The 
circuit for said switch is from main B, line 
66, line 70, contact roller 45, up vcontact 47 
on the car frame, lines 71 and72 through 
coil 68 and the line 73 to inainA. If the 
roller 45 had in turn made engagement with 
the down contact 46, a similar circuit from 
main B through lines 66. and 70, roller 45 
down contact 46, lines 74 and 75, coilvr7 6. and 
line 77 to main A, would be established for 
operating a down switch 78 for the main 
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?oor operating motor 27. The up and down 
switches 69 and ‘78 control the pa‘sage of 
current through three-phase lilies 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 -l of the car 
whereby the platform 7 of the car is driven 

< up or down relative to the remainder of the 
car 111 order to bring said ?oor to a normalv 
position in the car. When the ?oor reaches 
said normal position, the contact roller 45 
drops oil its contact thereby breaking the 
circuit to the up switch 69 or down switch 
78 and the'motor 27 will stop. 

Simultaneously with the actuation- of 
either the up switch 69 or the down switch 
78, a circuit is established ‘for energizing the 
coil 87 of the brake on the main motor 27. 
Said circuit is from main B to lines 66 and 
80, coil 37 ot the brake 33, line 81, and hence 
to either up switch 69 or down switch 78. 
i-‘iccordingly, the deenergizing of the up 
switch 6!) or down switch 78 when the con 
tact roller Zl5 rolls oil its engaged contact 
removes the current supply from coil 3? and 
causes the brake 33 to be applied to main 
tain the car ?oor in its'nor'mal position 
within the car. ’ 

lVheneve'r the lever of the operating 
switch 9 ot the car is centered in order to 
stop the elevator ca‘ at a landing, the cir~ 
cuit is broken which energizes coil 61 of the 
control switch 62. l‘iccordingly, the contact 
roller motor 41 is no longer energized and 
the contact roller as will swing outwardly 
from the car in position to engage the cams 
on the brackets 48. Hence, it the car is 
stopped by the operator *ith the floor 7 of 
the car not level with the landing, the con 
tact roller 4-5 will make engagement with 
either 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 switclies‘69 and 78 re 
spectively. Accordingly, depending upon 
whether the contact roller l5 engages the up 
or down contact. the up switch 69 or down 
switch 78 will be‘closed. As before, the 
closing of either the up switch 69 or the 
down switch 78 will drive the elevator floor 
7 upwardly or down 'ardly until, in this 
case, the car platform 7 is brought level 
with the landing. At» such time, the roller 
is rolls oil the contacts ‘l9 and 50 and the 
up or down switch is opened and the ele 
vator motor 27 stops. The brake all is ap 
plied and released from said motor 27 -dur— 
ing this operation in the same manner as 
described in connection with the bringing of 
the car ?oor to a normal position when the 
car leaves a landing. ' 

The operation of the motor 27, in driving 

3 

the pump’ 22, elevates and lowers the ear 
platform 7, as described in the previous op 
eration, as follows: lVhen 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 oi‘ the hydraulic cylinders 4. At the 
same time, the liquid from above the pistons 
in the hydraulic cylinders will be drawn into 
the pump ‘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 cylinders. 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 ?oor 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 ?oor 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 ‘ 

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 modi?cations and 
changes as come within the scope of the ap 
pended claims. 

I claim: 
1.’ An elevator comprising an elevator car, 

a ?oor for the car, hydraulic means between 
said ?oor 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 ?oor with a landing whenever the car 
stops adjacent landing. and means for 
equalizing the motion 01‘ all portions of the 
?oor. 

2. An elevator comprising an elevator car, 
a. ?oor ~for the car, hydraulic means mount 
ing the ?oor on the car adapted to vertically 
move the ?oor 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 ?oor. 

3. An elevator comprising an elevator car, 
a ?oor for the car, hydraulic means mount 
ing said ?oor upon said car adapted for ver 
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tically moving the ?oor relative to the car, 
means for automatically actuating said hy 
draulic means to level the ?oor with a land 
ing whenever said car stops atv a landing, 
means vfor automatically actuating said hy-' 
draulic means for returning~ the ?oor to a 
normal position in the car whenever the car 
leaves a landing, and ‘equalizing means for 
equalizing the motion of all portions of the 
?oor; ‘ . 

4'. An elevator comprising a car, a floor 
for said car, hydraulic means movably 
mounting said ?oor on said car, a switch car- . 
ried bylthe car, a cam in the hatch-way en 
gageable with said switch ‘in the outer po 
sition, contacts carried by the car to be en 
ergized when said switch is in a retracted 
position, circuits controlled by the engage 

‘ ment- of said switch with said cam for en 
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ergizing said hydraulic means when the car 
stops at a landing for leveling the ?oor with 
the landing, and circuits controlled by the 
engagement of said hydraulic means for nor 
malizing the floor in the car when the car 
leaves a landing. ' 

5. An elevator comprising a car, a ?oor for 
said car, hydraulic means inovably 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 wnen the car stops at a 
‘landing for leveling the ?oor 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- 7 
ing, and equalizing means for normalizing 
the motion of all portions of the ?oor. 

6. An elevator ‘comprising an elevator car, 
a ?oor for said car, hydraulic means movably 
mounting said ?oor 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 ?oor with a landing when 
the car stops adjacent the landing. 

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

1,669,184 

actuate said hydraulic means, and electrical 
circuits for energizing said motor for bring 
ing the ?oor , to a normal position within 
the car when the car leaves the landing. 

8. An elevator comprising an elevator car. 
a ?oor 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 ?oor with a: landing when 
the car stops adjacent’ the landing, and elec 
trical circuits, for energizing said motor for 
bringing the floor to a normal position with 
in the car when the car leaves the landing. . 

9. An elevatorcomprising an elevator car, 
a floor for said car, hydraulic means mov 
ably mounting said ?oor on said car, a pump 
vand motor carried by said car operative to 
actuate said hydraulic means, electrical con' 
trol‘ circuits operative for energizing the 
motor to level the ?oor 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 ?oor. 

10. An elevator comprising an elevator 
car, a floor forsaid 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 ?oor with 
the landing whenever the car stops adjacent 
the landing. V 

11. An elevator comprising an elevator 
car, a ?oor for said car, hydraulic cylinders 
and pistons mounted operatively ‘between 
said ?oor and car, the piston being carried 
by one of said partsland the cylinder by the 
other of said parts, means for automatical 
ly actuating the pistons to move said?oor 
relative to the car to level the ?oor withthe 
landing whenever the car stops adjacent the 
landing, and means for automatically actu 
ating said hydraulic pistons for returning 
the ?oor to normal position in the car when- ' 
ever the car leaves a landing. 

MILO A. BAKER. 

65 

70 

75 

80 

90 

95 

100 


