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My invention relates-to elevators and has

particular relation-to elevators of the double--

end platform type, in which doors and gates

are provided on more than one side of the
5 elevator shaft, so that the car or platform
may be loaded from one side of the elevator
shaft and unloaded from another side. At
some landings, two sets of doors and gates
may be-provided.

If the load on the car is not distributed
evenly, the: platform or floor-of the car may
be tilted slightly so that, if the platform is
brought to floor level at one door, it may not
be level with the floor at the other door. In
15 freight elevators,-particularly, it is desirable

to hold the platform level with the floor at

the door which is opened, assuming that only
one door is opened, so that trucks of various
kinds may be loaded and unloaded with facil-

10

20*ity. - If more than one:door is opened; it is

desirable to have the platform leveled at the
door which: is first opened so that subsequent

opening of the other door will ‘not disturb

the position of the car:

pn
[

to provide an elevator system having means
for holding the platform level ‘with the-floor

at the door or gate which first opens:
More specifically stated, it.is"an object of
53-my invention to provide an elevator systemy

a plurality of sets of anti-creeping switches,

one set for each side of the elevator platform
which is provided witha gate,and means for
controlling the car by the set of switches cor=
25 responding to the side of theé platform at

which a door or gate first opens to the exclu-:

sion of the other set or sets.
Other objects of my invention will become
evident from the following detailed descrip-
43 tion, taken in conjunction with the.accom=
panving drawing, in which the single figure

is a diagrammatic:view of an elevator-control
system organized in accordance with the pres-

_ ent invention.

43 Referring to the drawing, an elevator car
(is suspended from-a cable Czz which passes
over a hoisting drim D-to a suitable counter-
weight Cw.  Thé hoisting drum D is driven

by a direct-current motor M having its arma~

837 tiire M%¢onnected:in a closed circuit with the

“vided to engage a brake: Bd; mounted on the

"+ Tt1is, accordingly, an object of my invention -

‘plates, it will be understood that a set is.

.closed and remain closed when its coilis.en-

armature G’ of a direct-current generator G
The -generator G is:driven by any suitable

‘means. An exciter K for supplying the direct: -

current used in the control system is mounted -

on the same shaft as the generator G. ' Sup- s5::
ply lines I.; .and L, are connected to the ex-: -
citerterminals to be energized therefrom.

A spring-pressed, electromagnetically re-:
leased: brake B, of the usual type is pro---
60
motor shaft. .

The motor M is provided with a separately -
excited field winding MF connected between :
the supply lines L; and L;.  The generator G
is' provided with 'a separately excited- field
winding GF to be connected to the supply -
lines Ly and Li; in series with resistors’sy and -
r, by means of either of a pair of reversing
switches-1 and 2. An accelerating relay 3,
operated from-a car switch Cs, is provided
for excluding the resistor 7. to increase the
excitation of the generator G, thereby increas-'
ing the speed of motor M. A pair of inter--
lock relays 4 and 5, operated from the: car
switch Cs, is.provided for operating the re- 75
versing switches 1 and 2 and also for inter-

65
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- locking them sothat only one reversing switch -

may be energized at-a time.- :

A set of inductor relays 6,7 and 8 carried
by the car and operated by inductor plates
6’, 7 and -8’; respectively, in the hatchway,
is provided for automatically stopping the -

807

“car at a landing. While, for simplicity, T

have shown only a single set of inductor o5

provided for each floor intermediate the top

“and bottom floors-and that a set correspond-:

ing to inductor plates 6’ and 8 is provided
for the top floor and a set corresponding to in-

90
ductor plates 7’ and 8’ is provided for the

‘bottom floor. An inductor relay, such’as

shown diagrammatically at 6,7 or 8, is so de-
signed that its contact members are normally
95
ergized until the relay arrives at a position
adjacent to an inductor plate. When this oc-
curs, the relay contact members open, re-
maining open until the coil is deenergized. at.

- which time; the'contact members of the relay 100~
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close, whether the relay is adjacent to an
inductor plate or not.

The elevator system, so far described, is of
the automatic-landing type in which move-
ment of the car is initiated by operation. of
the car switch and in which slowing down and
stopping of the car are effected automatically.
Such a system is disclosed in the co-pending
application of Edgar M. Bouton, Serial No.
731,921, filed August 14, 1924 and assigned
to the Westinghouse Blectric & Manufactur-
ing Company.

A pushbutton PB is provided for opening
the reversing-switch holding circuits so that
the system may be operated manually, if de-
sired.

- A set of cam-operated electromagnetically
retracted anti-creeping switches LU and LD
is mounted on the car for maintaining the
car platform level with the floor at its left

end, and a similar set RU and RD is pro-

vided for maintaining the car platform level
at its right end. It will be understood that
these switches operate on the circuits of the

main motor and that they are so interlocked.

that only one set can be in use at a time, as will
be hereinafter more fully set forth. Fach of
the switches LU, LD, RU and RD is pro-
vided with a refiring magnet 9 and an arma-
ture 11 carrying a roller 10 and a moving
contact member 13 for bridging the contact
members 12. When the retiring magnets 9
are energized, the armatures 11 are attract-
ed to such position that the contact members
12 are bridged by contact member 13, and the
rollers 10 are withdrawn from a position in
which they could engage cams LC and RC
in the hatchway. When the retiring magnets
are deenergized, the rollers 10 drop out into
a position to engage the cams LC or RC.

A cam LC or RC is provided for each ele-
vator door in the haichway. The retiring
magnets 9 of the anti-creeping switches LU
and -LD are connected in parallel to be con-
trolled by normally open contact members «
of a relay 39L., and the retiring magnets 9 of
the anti-creeping switches RU and RD are
connected in parallel to be controlled by nor-
mally open contact members @ of a relay 89R.
The relays 39L and 39R alsc carry normally
closed contact members & which interiock the
relays so that only one relay may be open at a
time, and normally open contact members ¢
are connected in series with the operating coil
of a relay 38.

Door and gate contact members LP and L}
for the left side of the car and elevator shaft
are connected in series relation, the circuit
of these contact members being connected in
parallel with the centact members & of relay
39R. Door and gate contact members RP
and RG for the right side of the car and cle-
vator shaft are connected in series relation,
the circuit of these contact members being

-for the up-direction switch 1.
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connected in parallel with the contact mem-
bers & of the relay 39R.

A sequence relay SR is provided for pre-
venting the starting of the car by closure of
the gates and decors until the car switch Cs
has been centered and afterwards moved to
a starting position.

A relay 88 is provided for interlocking the
car-switch control eircuits and the anti-creep-
ing switeh control circuits so that the motor
cannot be controlled by the anti-creeping
switches while it is being controlled by the
car switch and cannot be controlled by the
car switch until the anti-creeping control cir-
cuits are opened.

The operation of the above-described sys-
tem may be set forth as follows: The control
switches are shown in the position they as-
sume with the car standing at a particular
Ianding, for example, the first with the left
end of the car platform level with the floor
(designated by reference character FL) and
the left gate open.

The circuit of the operating coil of relay
39L: has been opened by the opening of left
gate contact members L. This circuit may
be traced from line conductor L, through
conductor 14, the coil of relay 391, conductor
15, open contact members L and closed con-
tact members LP, through conductor 16, to
line L.

Relay 89R is energized by a circuit which
extends from line L, through conductor 14,
the operating coil of relay 89R, whence a
branch circuit extends, by way of conductor
17, normalily closed contact members & of
relay 39L and conductor 18 to line conductor

L, while another branch extends through

conductor 19, closed gate and door contact
members RG and RP and conductor 16, to
line conductor L.

It the car sinks slightly below the floor level
for any reason, such, for example, as stretch-
g of the cable as the car becomes loaded,
the roller 10 of the anti-creeping switch LU
is operated by the cam LC to close 2 circuit
This circuit
extends from line conductor L, through con-
ductor 20, contact members 13 and 12 of the
anti-creeping switches LU and RU in series
relation, through contact members o of the
relay 38, through contact members o of the
mterlocking relay 5, through the operating
ceil of up-direction switch 1 and through the
safety devices, to line conductor I,. The
up-direction switch 1 closes, connecting the
generator separately excited fleld winding GF
to the source of power in series with resistors
7, and 7. The circuit of the generator field
winding extends from line conductor L,
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through conductor 21, resistors 7, and »,, con- -

tact members ¢ of up-direction switch 1, the
generator field winding GIF and thence,
through contact members b of up-direction
switch 1, to line conductor L,. A circuit is
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also. completed : for the: release coil: of :the :
brake:B. This circuit extends from line con=:

ductor L, through conductor 22, the release
coil of brake. B, contact members ¢ of up-di-
rection switch 1 to line conductor L,. The
brake B is released and the generator G gen-
erates-a low voltage, causing thé motor M to
rotate at:low speed, moving the car.upward

until the roller 10 of anti-creeping switch LU"

reaches the central vertical portion of .cam
LG; whén the cirenit of the up-direction
switch' 1 is opened at contact members 12 of
anti-creeping switch LU:  When this occurs,
the:up-direction switch 1 drops out, deener-
gizing the:generator and applying the brake
so.that the car.is brought to rest.

If the car should creep upward, as:by con-
traction of the cable when the load is re-
moved from the car, anti-creeping switch
LD establishes a circuit for the down-direc-
tion switch 2 as follows: from line conductor

Ly, through .conductor 23; contact members.

12 and 13 of switch LD, contact members
12 and 13 of switch RD, contact members b

; of relay 38, contact members ¢ of interlock

relay 4, the operating coil of down-direction
switch 2 and, thence, through the safety de-
vices, to line conductor L. The car now
moves downward -until the anti-creeping

switch- LD breaks:the circuit of down-direc-

tion switch ' 2, causing the generator to be
deenergized and the brake applied, bringing
the car to rest.

If a right gate or door is opened (the left
gate: being already open) the control of the
car.is not removed from the left anti-creep-
ing switches LU and LD, as the circuit of
relay 39R is maintained through normally
closed contact members b of relay 391 This

19- -circuit may be traced from line conductor L,

through conductor 14, the energizing coil of
relay 39R, conductor 17 and normally closed
contact members & of relay 39L, to line con-
ductor L.

If it is desired to bring the right end of

the elevator platform level with the floor, the -

left gates and doors must all be closed, and
a right gate or door opened. Upon closure
of the left gate, an energizing circuit for
relay 39L is completed as follows: from line
conductor L, through conductor 14, the o3~
erating coil of relay 39L., left-gate contact
members LG and left-door contact members
LP, to line conductor L. -Relay 89L closes,
establishing a circuit for the retiring coils
9 of the left anti-creeping switches LU and
LD. This circuit extends from line condue-
tor L, through the coils'9 of switches LU
and LD in parallel and through contact mem-
bersa of relay 391, to line conductor Ls.
Closure of relay 89L.also prepares the circuit
of relay 39R for subsequent opening when a
right door or gate is opened, by the opening
of its normally closed contact members b,

- which contact members are in parallel rela-

tion-to:the right door and gate contact mems:

3

berss RP and RG. Closure of relay 39L also -

establishes a circuit for relay 88 as follows:
from: line eonductor 1, through conductor :

24; the.coil -of relay 38, contact members of

70

sequence relay SR, contact members ¢ of re- . -

lay 891 and contact members ¢ of relay 39R
and conductor 18, to line conductor L;. Re-

lay 38 closes, opening its contact members :

@ -and b, thus preventing contrel of direc-

76

tion switches 1 and 2 by any of the anti- .

creeping switches LU, LD, RU or RD and
closing its: contact members d preparing the

motor circuit for control by the car switch-
-80.-

Cs, -as will hereinafter be more fully ex-
plained.

" If a right.door or gate is now opened, the:

circuit of relay 39R is interrupted, the relay -

39R drops:-out, breaking the circuit of relay-
38 at contact members ¢ of relay 39R, break--

ing the circuit of retiring magnets 9 of anti-
creeping switches RU and: RD "at: contact
members @ of relay 89R and closure of con-

85 .

tact members b of relay 39R to establish a

circuit for relay 39L which parallelsthe nor-

tmal eircuit for relay 891 (the normal cir-
cuit leading through door. and gate contact -

members LP and LG) so that subsequent -

opening of a left door or gate will not cause
relay 39L to drop out. Relay 38 drops-out

95:

to prepare the circuits of the direction

switches -1 and 2 for control by the anti-

creeping switches RU and RD by closure of

contact members ¢ and & of relay 88.. The

‘retiring ‘magnets of anti-creeping switches
RU and RD, being deenergized, the rollers

10 of these switches drop out into engage-
ment with the cam RC to maintain the right
end of the platform lével with the floor, in
the manner described for theleft end.

If theright doors and gates are now closed,
(thé left doors and gates beingalreadyclosed)
an energizing circuit for relay 39R is' es-
tablished as follows: from line conductor Ly,
through conductor 14, through the operating
coil of relay 89R, gate contact members RG
aund door contact members RP, to line con-
ductor L. The relay 39R closes its contact
members ¢ to re-establish the circuit of relay
38.~ Relay 89R also closes its contact mem-

-bers-a to re-establish the circuit of retiring

100
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magnets 9 of switches RU and RD. Relay

39R also opens its contact members & to pre-
pare the:circuit of relay 39L for subsequent
control by door and gate contact members.
Anti-creeping switches RU and RD are re-
tired from engagement with the cam RC, and
relay ‘38 closes.. The opening of contact
members ¢ and b of relay 38 prevents control

of the reversing switches 1 and 2 by any of

the anti-creeping switches LU, LD, RU or
RD, and contact members @ of relay 38 pre-
pare the circuits of reversing switches 1-and
2 for control by the car switch Cs.

The car-is now at'rest at.the first-floor; all

120
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doors and gates are closed, the relays 38, 39L
and 39R are all energized, the anti-creeping
switches LU, LD, RU and RD are all retired,
the car switch Cs 1s centered, and thereversing
switches 1 and 2, accelerating relay 3 and in-
terlock relays 4 and 5 are all deenergized.
Operation of the car in either direction
can now be initiated by the car switch. Let
us assume that it is desired to operate the
car upward to the third floor. The operator
moves the handle of the car switch Cs in a
counter-clockswiss direction to cause the car
switch segment 25 fo engage contact mem-
bers 26 and 27. This operation completes a
circuit for interlock relay 4 as follows: from
line conductor L., through conductor 24,
contact member 26, contact segment 25 and
contact member 27 on car switch Cs, conduc-

tor 28, the coil of interlock relay 4, conductor
M N, Y

29, contact members ¢ on relay 88, conductor
30 and safety devices, to Iine conductor L.

The energization of interlock relay 4 closes
its contact members b to complete a circuit for
the up-direction switch 1 as follows: from
line conductor L, through conductor 24, con-
tact members d of relay 38, conductors 32 and
88, contact members b of interlock relay 4,
contact members ¢ of interlock relay 5, the
operating coil of up-direction switch 1 and
thence, through the safety devices, to line con-
ductor L. '

Up-direction switch 1 closes connecting the
generator field winding GF to line in series
with resigtors 7, and #,, through a circuit as
follows: from line conductor 1, through re-
sistors 7, and 7, contact members @ -of up-
direction switch 1, the generator field wind-
ing GF and contact members 0 of up-direc-
tion switch 1, to line conductor L.

Up-direction switch 1, in closing, also ener-
gizes the release coil of brake B through a
cirenit as follows: from line conductor L,
through the release coil of brake B, through
contact members ¢ of up-direction switch 1,
to line conductor L., Contact members @&
of up-direction switch 1 also prepare the cir-
cuit of the coils of inductor relays 6 and 8
for subsequent closure upon centering of the
car switch Cs.

The reversing switch 1, in closing, also
establishes a holding circuit for itself as fol-
lows: from line conductor L, through con-
ductor 24, contact members ¢ of relay 38,
contact members of push button PB, contact
members of inductor relay 8, contact members
e of reversing switch 1, contact members «
of interlock relay 5, the operating coil of
reversing switch 1 and thence, through the
safety devices, to line conductor L,. The
generator (¢ now generates a low voltage,
the brake B is released and the car moves
upward at slow speed. :

Tf the handle of car switch Cs is moved
farther in a counter-clockwise direction, con-
tact segment 25 engages contact member 31,

1,871,307

closing the circuit of accelerating relay 3
as follows: from line L,, through contact
member 26, contact segment 25 and contact
nmember 31 of the car switch Cs, the oper-
ating coil of accelerating relay 3 and thence,
through the safety devices, to line condue-
tor L,. Accelerating relay 3 closes to estab-
lish a holding circuit for itself as follows:
from line conductor I, through contact
members of the inductor relays 6 and 7,
through contact members ¢ of accelerating
relay 8, through the operating coil of accel-
erating relay 3, through the safety devices,
to Iine conductor L,. The closure of accel-
erating relay 8 short circuits resistor r, to
increase the generator excitation and cause
the car to operate at full speed.

The handle of car switch Cs is held to the
left as the car passes the second floor, the

inductor plates 6”, 77 and 8" for the second 8

floor having no effect on the inductor relays
6, 7 and 8, as the coils of the latter are de-
energized. '
At some time before the inductor relays 6,
7 and 8 reach the inductor plates 6/, 7/ and
8" for the third floor, the car switch Cs is
centered. When this occurs, the closing cir-
cuit of accelerating relay 3 is broken at con-
tact member 31 of the car switch, but the
accelerating  relay 8 remains energized
through its holding circuit. The circuit of
interlock relay 4 is broken at contact mem-
ber 27 of the car switch, and the interlock
relay- drops out. However, the reversing
switch 1 remains energized through its hold-
ing circuit described above. Centering of the
car switch also completes an energizing cir-
cuit for the inductor relays 6 and 8 as fol-
lows: from line conductor L, through con-
tact member 26, contact segment 25 and con-
tact member 84 of the car switch Cs, through
the coils of inductor relays 8 and 6 and con-
tact members d of reversing switch 1, to line
conductor L,. The inductor relays 6 and 8
do not immediately open their contact mem-
bers, as their magnetic circuits are still in-
complete. '
When the inductor relay 6 arrives at a
position opposite its inductor plate 6” for
the third floor, the relay opens, opening its
contact members and breaking the holding
circuit of accelerating relay 3. Accelerating
relay 3 drops out to insert the resistor 7 in
series with the generator field winding GF
and thus reduce the generator excitation and
the speed of the car to its low-speed value.
The car continues to move upward at low
speed until the inductor relay 8 arrives at
a.position opposite its inductor plate 8 for
the third floor. When this occurs, the mag-
netic circuit of the relay 8 is completed, and
the relay opens its contacts to break the
holding circuit of reversing switch 1. Re-
versing switch 1 drops out, breaking the cir-
cuit of the generator field winding GF at its
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contact members ¢ and 5 and breaking the

circuit of the coil of inductor relays 6 and 8-

at its contact members d. The inductor re-
lays close their contacts in preparation for
further operation. The opening of reversing
switch 1 also breaks the circuit of the release
coil of the brake B co that the brake is ap-
plied end the car brought to rest.

The car is now at rest at the third floor,
all doors and gates are closed, the relays 38,
39L and 89R are all energized, the anti-creep-
ing switches LU, LD, RU and RD are all
retired, the car switch Cs is centered, and the
reversing switches 1 and 2, accelerating relay
3 and interlock relays 4 and 5 are all deen-
ergized. Anti-creeping switches LU and LD
may be put into operation to maintain the
left end of the car platform level with the
floor by opening a left gate or door; anti-
creeping switches RU and RD may be put
into operation to maintain the right end of
the car platform level with the floor by open-
ing a right gate or door; or operation of the
car in either direction to another landing
may be initiated by the car switch Cs.

Operation of the car in the down direction
will be readily understood from the above
description of operation in the up direction.

It will be understood that my invention
consists in providing means for maintaining
the car platform level with the floor at the
side at which a door or gate is first opened.
While I have shown my invention applied to
a system in which the motive meansisa Ward-
Leonard system, I contemplate the use of any
other suitable driving means. My invention
is furthermore not Iimited to a two-speed
elevator system or to a manually started and
automatically stopped system but may be ap-
plied to any of the usual elevator systems.

I do not wish to be restricted to the spe-
cific structural details, arrangement of parts
or circuit connections herein set forth, as va-
rious modifications thereof may be effected
without departing from the spirit and scope
of my invention. I desire therefore, that
only such limitations shall be imposed as are
indicated in the appended claims.

By the terms “door” in the appended claims
T mean any removable barrier between the
elevator platform and a landing, whether car-
ried by the car or mounted on the landing.

I claim as my invention:

1. In an elevator system, an elevator plat-
form, means for moving said platform to a
landing, a door for a first side of said plat-
form, a door for a second side of said plat-
form, levelling means for maintaining said
first side of said platform level with the land-
ing, levelling means for maintaining said sec-
ond side of said platform level sith the land-
ing and means responsive to the opening of a
door for initiating operation of one of said
levelling means and for preventing opera-
tion of the other of said levelling means.

5

2. In an elevator system, an elevator plat-
form, means for moving said platform to a

‘landing; a door for a first side of said plat-

form, a door for a.second side of said plat-
form, levelling means for said first side of
said platform, levelling means for said sec-
ond side of said platform, and means respon-
sive to the opening of a door for initiating

~operation of the levelling means for the side
of the platform corresponding to said opened

door and for preventing operation of the
other of said levelling means.

3. In an elevator system, an elevator plat-
form, means for moving said platform to a
landing, & door for a first side of said plat-
form, a door for a second side of said- plat-
form, levelling means for said first side of
said platform, levelling means for said sec-
ond side of said platform, means responsive
to the closure of both doors for preventing
operation of either of said levelling means,
and means respousive to the opening of a
door after both doors have been closed for
initiating operation of the levelling means
for the side of the platform corresponding to
said opened door and for preventing opera-
tion of the other of said levelling means.

4. In an elevator system, an elevator plat-
form, means for moving said platform to a
landing, a door for a first side of said plat-
form, a door for a second side of said plat-
form, levelling means for said first side of
said platform including a cam-operated
switch and a cam for operating said switch,
levelling means for said second side of said
platform including a second cam-operated
switch and a cam for operating said switch,
means responsive to the closure of both doors
for preventing operation of either of said

levelling means, and means responsive to the-

opening of a door after both doors have been
closed for initiating operation of the level-
ling means for the side of the platform corre-
sponding to said opened door and for pre-
venting operation of the other of said level-
ling means.

5. In an elevator system, an elevator plat-
form, means for moving said platform to a
Ianding, a door for a first side of said plat-
form, a door for a second side of said plat-
form, levelling means for said first side of
said platform including a cam-operated
switch and a cam for operating said switch,
electromagnetic means for separating said
switch and said cam, levelling means for said
second side of said platform including a sec-
ond cam-operated switch and a second cam
for operating said switch, electromagnetic
means for separating said second switch and
said second cam, means responsive to the
closure of both of said doors for preventing
operation of either of said levelling means
including means for energizing both of said
electromagnetic means, and means responsive
to the opening of a door after both of said
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- doors have been closed for initiating opera-
“tion of the levelling means for the side of
said platform corresponding to the opened -
door and for preventing operation of the

‘g other of said levelling means.

6. In an elevator system, an elevator plat-
form, means for moving said platform to a
landing, a first door for a first side of said

_ platform, a second door for a second side of
“yo said platform, a first levelling means for said
first side of said platform, a second levelling
means for said second side of said platform,
means responsive to the opening of said first
door for initiating operation of said first
levelling means and for preventing the oper-
ation of said second levelling means, and
means responsive to the closure of said first
door, when said second door is open, for ini-
_ tiating operation of sald second levelling
20 means and for preventing operation of said
first levelling means.
7. In an elevator system, an elevator plat-
form having first and second sides, means for
. moving said platform to a landing, leveling
=5 mechanism for said first side of said plat-
form, additional leveling mechanism for said
second side of said platform, and selectively
operable means for initiating operation of
. either of said leveling mechanisms, said se-
80 lectively operable means including means to
prevent simultaneous operation of both of
said leveling mechanisms.
In testimony whereof, I have hereunto sub-
scribed my name this 20th day of January,

35 1930.
WILLIAM R. DAVIS.
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