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This invention relates to elevator doors and
pertains more particularly to improvements in
the supporting and operating mechanism- of the
doors of heavy duty elevators such as freight or

8 vehicular elevators in multi-story buildings.

The general purpose of the invention is to pro-
vide in the elevator well of a building, supporting
means for holding a single-panel door tightly
against the sills, lintel and jambs of a doorway

10 opening into the well from each story of the
building, so that the walls of the well are sub-

stantially flush from top to bottom and have no

projections or: obstructions extending - into the
path of movement of the elevator car; and mech-~

16 anism associated with the car and operable by
motor power when the car is stopped at floor level
for bodily lifting the door from its supports and
carrying it away from the doorway.

Among the more specific -advantages of the

80 improved construction hereinafter described in
¢onnection with - the -accompanying drawings il-
lustrating a recommended embodiment of the in-
vention, are the utilization of a permanent sill
at floor level so that conveyors or vehicles do not

e85 ravel across the edge of a movable door section
or panel upon entering or leaving the car (as in
the common arrangement of two-section, coun-
terbalanced elevator doors); the relatively small
clearance which is required between ceiling and

80 door at each story of the building or between the
front -wall of the well' and the threshold of the
elevator car; the several unique features of ‘the
door operating mechanism; and the several safety
features, hereinafter -specified, which - prevent

85 -movement of the car while the door is open or in
motion and also ensure that the door. cannot be
opened during operation of -the car, thereby not
only protecting the passengers from possible: in-
jury, but also safeguarding the mechanical struc-

40. ture and operating mechanism against damage.

In the drawings: : ‘

Tig, 1 is a diagrammatic sectional view of an
elevator well and car equipped with a transport-
able door in accordance with the invention;

45 Fig. 2 is a similar view to-larger scale illus-
trating two stories of the building and showing
the open and closed positions of the door and its
lifting mechanism;

Figs. 3 and 4 are enlarged sections taken on line

50 3--3 and 4—4 respectively of Fig. 2; :

Fig. 5 is.a ‘diagrammatic perspective of the
top portion of the elevator car; showing the ar-
rangement of operating cables for the door-lift-
ing mechanism,;

55 : TFig. 6.is'a fragmentary section to larger scale

1932, Serial No. 591,030
(C1. 187—52)

of a portion of Fig. 2, certain parts being shown
in elevation;

Fig. 7 is a diagrammatic detail of a photoelec-
tric switch, located in the electrical circuit of
the door operating motor;

Fig. 8 is an enlarged view of a limit switch,
taken at line 8—8 of Fig. 6; :

Tig.' 9 is a similar view of a latch element,
taken at line 9—9 of Fig. 6;

Fig. 10 is a fragmentary transverse section
through the well showing the elevator car in
plan view;

Fig. 11 is a detail sectional view, taken on line
11—11" of Fig. 13, illustrating a modified con~
struction in which means are provided for lock-
ing the door in closed position;

Fig. 12 is a similar view showing the manner of
disengaging the lock;

Fig, 13 is.an elevation looking to the left of
Fig. 11; and

Fig. 14 is a wiring diagram of the elecirical
circuits and safety switches of the motor driving
units.

The subject matter of our invention may be
installed in an existing building or in a new
striicture specifically adapted for its use. In the
latter case, substantial economies in space and
in cost of erection are afforded, for the clearance
between stories may be as litile as six inches in
flat slab construction.and no cumbersome mech-
anism need be erected upon the wall of the ele-
vator well. While our improved door may be pro-
vided at two or more sides of the elevator wall
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and so arranged that the operating mechanism -

for all doors is located upon the elevator car, the
typieal well indicated generally in the drawings

90

by the numeral 11 has doors 12 located only at

one side thereof, and the car 13 has but one set
of motor driven lifting mechanism.

The car itself may be operated by any com-
mon type of propelling means, for example the
driving unit shown at 14 (Fig. 1) and the counter-
balanced cables 15. The car may have suitable
guides ‘16 traveling: on weil tracks 17, and the
well may be of any practical height, according to
the number of stories to be served, as indicated
.for example by the floor levels or landings 18.

In the particular embodiment chosen for-the
purpose of illustration, the front.wall of the ele-
vator well is equipped.with brackets 19 mounted
at opposite sides of each doorway slightly above
the horizontal center line of the opening.. These
brackets have approximately U-shaped jaws pro-
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jecting into the well and inclining upwardly to .

receive and hold supporting rollers 20 fixed to the
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opposite sides of the door 12. The rollers 20 are
carried by arms or brackets 21 bolted to the door
and also mounting a pair of lifting rollers 22
Journaled upon the same axis as the supporting
rollers 20. The bottom of the door rests upon
the sill 23 and is preferably guided .into closed
position by bottom rollers 24 which engage hooks
or guides 25 attached to the wall at opposite sides
of the door sill. One or more downwardly pro-
Jjecting pins 25’ (Fig. 3) may be fixed in the base
of the door to enter complemental openings in
the door sill, thereby to lock the bottom of the
closed door against transverse displacement.

Thus the single-panel door is rigidly supported
in closed position with its bottom seating against
the sill 23 and its sides and top tightly abutting
the jambs 26 and lintel 27 of the doorway (Fig. 6)
which is preferably framed by channel members
equipped with metal facing plates. Any suitable
weather-stripping material (not shown) may be
applied between the opposed faces of the door
and door jambs to render the joint substantially
smokeproof and fume tight.  The upper end of
the door overlaps the lintel and is preferably
provided with an upstanding flush plate 28 con-
stituting a continuation of the inner surface of
the door and aligned with the inner end of the
floor 18 which projects beyond the door jamb as
at 8. The bottom surface of the floor projection
8 is inclined at 29 to allow for simultaneous in-
ward and upward movement of the door, as here-
inafter explained.

Hence, except for the projecting arms 19 and
hooks 25 which are located at opposite sides of
the doorway, the inner surface of the front wall
of the elevator well is substantially smooth and
flush when the doors are closed. The elevator
car travels between these projecting members
so that they lie outside of the path of movement
of the car and can not obstruct its progress or
injure its passengers. It is thus apparent that
the car may be safely operated without . the
necessity of a gate or door on the moving car;
but if a gate is required, it may be suitably pro-
vided as hereinafter described or in accordance
with common practice.

The apparatus for lifting the doors from closed
to open position and for returning the door to
normal position, preferably comprises a pair of

slides movable along upright tracks mounted at’

opposite sides of the forward end of the car and
operable by suitable lifting means such as cables
30, the respective slides having pivoted hook or
cam members arranged to engage the lifting
rollers 22 of the door and to carry the transport-
able door inwardly and upwardly to open posi-
tion above the entrance to the car. The lifting
cables 36 travel over pulleys 31 to a windlass 32
driven by a motor unit 33 which may be mounted

-upon the top of the car frame (Figs. 2 and 5).

It will be apparent, however, that any practical
type of lifting or conveying mechanism may be
employed for this purpose, as its construction is
not material to this invention.

The guide rails 34 for the slides 35 are suit-
ably mounted upon angle brackets 36 fixed to the
opposite sides of the elevator car; and each slide
preferably has a pair of shoes or jibs 37 mounted
for sliding movement along the guide rail 34. The
pickup cam 38 is pivoted at 39 to the ‘slide and

has a substantially U-shaped hook portion adapt-

ed to engage the pick-up rollers 22 when the piv-
oted cam is swung forwardly, as indicated by the
broken line position of Fig. 6.

Swinging movement of the pickup cam is con-
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trolled by means of a roller 40 journaled upon
an arm 41 of the pivoted cam and traveling along
the forward edge of an upright guide plate 42.
This plate has a recessed portion 43 located im-
mediately beneath the hangers 19 (when the
car is at floor level) so that cam 38 may swing
outwardly when the roller arrives at the recess
43 of the guide or track 42 (see Fig. 6). The
cam 38 is preferably counterbalanced so that it
will automatically swing outwardly at this point
without mechanical actuation, but a supplemen-
fal spring 44 may be provided to ensure proper
movement of the cam. It will be understood
that the U-shaped hook of the cam or lifting
member 38 is normally held in vertical position
by the engagement of roller 40 upon the straight
edge of plate 42, and that after the cam has
swung outwardly and has engaged the pickup
rollers 22 the roller 40 rides over the beveled edge
45 at the upper end of the recess 43, thereby
restoring the cam to normal position and at the
same time carrying the door 12 inwardly and
away from.the door jamb as well as upwardly
above the car. Hence, by this simultaneous in-
ward and upward movement of the door, the
door clears the inwardly projecting portion 8 of
the floor 18 and moves upwardly against the
front of the elevator car by operation of the slides.
The extreme upper position of the door in the

illustrated apparatus is indicated by the broken -

line position of. Fig. 2.
Inclined brackets 46 preferably provided upon

the projecting threshold 47 of the elevator car.

serve as guides for the bottom rollers 24 of the
inwardly moving door: and, as the door moves
upwardly these rollers travel along flanges 48
of slidable closing plates 49 which normally con-
stitute the side walls of said threshold and thus
guard. the side openings at the front of the mov-
ing car, but which are moved inwardly of the car
under pressure of the moving door. In order
that the closing plates 49 may return to.their
normal position by action of gravity, the plates
are preferably moved upwardly as well as in-
wardly upon inclined guides 50 mounted at oppo-
site sides of the car frame; and auxiliary slots
51 may be provided in said plates to receive guide
bins carried on the angle member 36, such as
the bolts 52 of Fig. 4. In the extreme rearward
position of the closing plates, the flanges 48
abut the upright angle members 53 of the car
frame.

Each closing plate is preferably locked in
raised position by a latch bar 54 which is pivoted
by a shaft 55 to the angle bracket 36. The latch

. bar has a notch 56 for receiving a stop pin 57 fixed
to the closing plate; and one end of the shaft 55
- preferably has a cam member 58 engageable by

one of the shoes 37 so that the latch is auto-
matically tripped to release the closing - plate
when the slide 35 descends to cause said engage-
ment. In normal position, the latch bar rests
upon the pin 57 and slides along the pin until
the notch drops over the pin by action of gravity
as soon as the closing plate is fully retarded.
When a gate is provided at the front of the
car, the closing plates may desirably be omitted;
and the apparatus above described may be used
for supporting a safety gate of this character.
For example, the gate may be arranged on g
crossbar 76 .connected to the slides 35, as indi-

-cated in broken lines in Fig. 10, so that the gate

is elevated when the slides are operated to open
the door. .
It will be understood that the door is restored
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{6 its normally closed pogition by Yeversing the
motor 33 to reléase the ¢ablés 30 and allow the
slides 35 to travel downwaidly along the guides
34, Tha pivoted lifting cams 38 giide the doo¥
downwardly and outwardly toward the doorway
by tie cooperative relduion of the ¢onitrol arin 41
ahd its roller 40 with the recessed gulde plate
49 the cains swing outwardly at thé proper time
to deposit the door suppofting rollers 20 on the
supporting afins 19; the bottom edge of the door
peing caught by the hooks 25; and thé cams are
then released and resume thell normal position
thicugh operation of ~the conttrol . means 490
and 42.

A% above indicated; the door opérating mecha-
by the electric motor
dfiving unit 33, and efficient safety devices are
preferably provided to prevent the gperation of
such meehanism until the éleyator car has been
stopped at or very near the level of the door sill
93. Tor this purpese the electrical cireuit of the
fotor preférably includes an automatic switch
stich ‘s the photeelectric cell unit 60 which is
Tounted at one side of the car and arranged
cooperate with ofie of a sevies of mirrors or re-
flectors 61 upon the side wall of the elevator well
11, 'The size and position of the mirrers and
the photeeléctric device may be so regulated that
the citcuit of the motor 33 can only be closed
when the floor of the car is within a tange of
approximately two inches above or below the sill
93 ‘of the doorway, the range of the differential
depending wpon ‘the vertical dimension of the
refiector,

Th ordel to prevent propuision of the elevator
car after the slides 35 have started their upward
miovement and/or while the door 12 is open, &
pair of limit switches 62 are preferably provided
in the circuit of the motor unit 14, One 'of these
switches- is mounted upon each of the angle
fiafhes 36 and carriés an actuating roiler ‘63 pro-
jecting through an opening 64 in frame 36 and
normally engaging a portion of one of the slides
(for example the shoe 37 when the ‘door ‘oper-

ating mechanism is inoperative; that is, when the

- glides are filly lowered. As the slide moves Lb-

50
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¢ ‘tor 14 and the motor 33 of the door

wardly to engage and lift the door, the roiler
is Teleased and urged outwardly by & Spring or
other suitableﬂingghanis‘m (not: shown) to ‘open
the ‘circuit of the limit switch 62, and hence pre-
vent operation of motor 14. ‘
A wiring ‘diagram showing the arrangement of
the phiotoelectric switeh’60 and the limit switches
62 in suitable circuits for the elevator pilot mo-
‘ pilot mecha-

nist, is shown in Tig. 14. Thie push button sta-
tion 77 in the door operating circuit may e lo-

cated inside the elevator car and ‘may include

the three push buttons indicated for opening
the door, ‘closifig the door, and stopping move-
ment of the door, respectively. The switch con-
trolling the elevator car pilot ¢ircuit (not shown)
migy be of any common design.

Tn the particular wiring ‘diagram shown in Fig.
14, the Teversible door-operating . motor 33 is
connected to the power supply lines 101 through
the relay actuated switches 102 ‘and 103 which
contiol the operation of the motor ‘in one ‘direc-
tion ‘or ‘the other. The ‘operation - of these
switehes is controlied by the - telay-actuated
switches 104 and 105 respéctfully, all of "which
are formally held in open position. The limit
witches 106, 107 and 108 are operated in the
ustial niAnner by the motor 23, the switch 106
peing held ‘open while ‘the tnotor is-operating in

‘ing roller 22.

3

one direction or the other and whet the door 12
is i raised pdsition. The switches 62 are nor-
nally closed, as nereinbefore explained, and the
relay-actuated switches 109 and 110 are likewise
Leld closed so that tiie power circuit 111 through
the élevator operating motor 14 is normally closed,
the operation of this cireuit being eontroiled by
any stuitable means (not shown) which may be
conveniently located and operated from within
the elevator caf. 'The photoelectric switch 60
pormally remaing open and can ouly be closed
when the car reaches the proper floor level, as
heretofore explained. The lamp 112 which ef-
fects operation of the switch may be supplied
by the circuit 113 which is controlled by the
relay-actuated switches 104 and 105. If desired,
2 thermal overload switch 115 may be placed atb
any convenient point in the ecircuit .connecting
the switches 102 and 103 with the switches 104
and 105:

Wheri the elevator motor 14 has brought the
car to the proper floor level, the door 12 is raised
by pressing the button switch 120 which closes
the cireuit through the relay-actuated switch 105,
thus closing the circuits through switches 103
and 60, the switch 107 peing normally closed. The
motor is thus started and continues until the
limit switch 107 is automatically opened ab the
expiration of a predetermined period (sufficient to
raise the door to its upper limit) , whereupon the
cireuit through switch 103 is broken, thus shut-
ting off the maotor. The door is closed by oper-
ating the button gwiteh 121 which effects suc-
cessive actuation of switches 104, 60 and 102, it
being uniderstood that the Iimit switch 108 closed
simultaneously with the opening of switeh 107.
Closing the circuit through switch 102 reverses
the motor and closes the door 12, whereupon the
lifnit switeh 108 automatically opens to break
the circuit through the motor and the switch 107
closes. The switches are thus restored to their
normal - positions. Tt will be observed that the
operation of either of the switches 102 or 103
necessarily effects operation-of one or the other
of switches 109 and 110, the latter being con-
nected in parallel with the former, and thus the
cireuit through the elevator motor 14 is broken
during the operation of the door-liting motor
33. If desired, an emergency or stop  button
switch 122 may be inserted in the line 123, such
switch - being normally closed and operable to
preak the circuit from either switch 102 or 103
to the supply line 101, While we have herein
shown and ‘deseribed one desirable arrangement,
it is o be understood that this disclosure is:for
the purpose of jllustration -only, and that va-
rious changes and modifications may he made
without departing from the scope of the inven-
tion:

The ‘doot locking ‘apparatus jllustrated in Figs.
11 to 138 is adapted for apblication to the door
suppoiting members heretofore described, -and
particularly ‘shown in Figs. 3 .and 4; and said
apparatus comprises essentially a bracket -or
stop ~ member projecting inwardly from the
tront wall of the elevator well 11 over a part of
the ‘door bracket 21, and a complemental latch
clement carried by the door 12 and normally held
in Gperative position to engage the stop in case
of an attempt to prythe door from its supports;
the latch being moved to inoperative position only
when the pickup cam 32 has engaged the lift-
The stop member preferably com-
prises ‘a bracket 65 ‘fixed to the wall 11 and pro-
jecting ‘inwardly over the shaft 66 which car-
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ries the rollers 20 and 22. A washer-like disk or
collar 67 is rotatably mounted about the shaft
66 at one side of the pickup roller 22, and this
collar has an outstanding projection or latch 68
which is normally disposed in operative relation to
the stop member 65 (Figs. 11 and 13); that is,
in such position that elevation of the door would
be prevented by mutual engagement of the latch
and stop,

The latch may be held in operative position by
means of a spring 69 connected to the collar and
to an arm 70 mounted on the door, and a co-
operating stop pin 71 which is carried hy the
collar and engages a web 72 of the bracket 21
under tension of the spring. For the purpose
of releasing or moving the latch from said opera-
tive position, the collar 67 is provided preferably
with an arm 73 extending transversely over the
face of the roller 22 and normally disposed in
the path of movement of the entering pickup cam
38. This arm may be bent around the side flange
74 of the roller, to ensure certain engagement of
the arm by the forward end of the cam.

The displacement of the collar 67 to carry the
latch away from operative bosition is shown in
Fig. 12, where the arm 74 has been met by the
entering tip of the cam 38 to rotate the collar
against the action of the vielding spring 69. The
roller 22 and its shaft 58 may then be moeved
inwardly and upwardly along the line indicated
by the arrow in Fig. 6 to clear the end of the
stop bracket 65 and allow the inward and up-
ward movement of the door 12, as above ex-
plained. The latch will be held in its inoperative
position until the door has been replaced and
the cam has moved downwardly, when the col-
lar will be restored to the bosition of Fig. 11 by
action of spring 69 and stop pin 71, Locking
mechanism of the type described may be pro-
vided at both sides of the door, and it is evident
that the door can not be removed or displaced
from its supports except by the operating mecha-
nism carried by the elevator cam, and then only
when the car is located approximately at foor
level.

From the foregoing it is apparent that the ele-
vator door is normally supported in tightly closed
bosition against the doorway of the elevator well;
that the door can not be opened except when the
elevator car is at proper floor level; that the effi-
cient means for bodily lifting the door from its

‘supports and carrying it away from the car en-

trance affords unobstructed access to the car
through the opened doorway which has a fixed,
permanent sill at the level of the car floor; that
the car-operating mechanism can not be set in
motion except when the docr is closed and its
operating mechanism is restored to normal, in-
operative position; and that the door supporting
elements do not interfere with the movement of
the car through the elevator well or materially
limit the required size of the well itself. The safe-
ty devices above described are important fea-
tures of the improved apparatus, but it will be
understood that the precise arrangement there~
of as well as the structural details of the other
mechanism chosen for the purpose of illustra-
tion may be varied to suit particular purposes
without departing from the essence of this inven-
tion as defined in the following claims.

We claim:

1. In an elevator well having a, doorway leading
to a floor level of a building, an elevator car hav-
ing an entrance opposite the doorway when the
car is stopped at proper level, a door normaily

1,961,188

closing the doorway, supports on the wall of the
well for holding the door in closed position, and
door-operating means carried by the car for lift-
ing the door inwardly and upwardly away from
the doorway and above the car entrance, said
means comprising complementary interlocking
members carried by said door and car respective-
1y, the member carried by said car being vertically
movable relative to the car and laterally mov-
able from normal position into interlocking po-
sition with the member carried by said door,
means for raising and lowering said movable
member, and means constructed and arranged
successively to move said movable member out-
wardly into position to interlock with the mem-
ber carried by said door and then inwardly to-
ward said car during raising and lowering move-
ment thereof,

2. In an elevator well having a doorway lead-
ing to a floor level of g huilding, an elevator car
having an entrance opposite the doorway when the
car is stopped at proper level, a door normally
closing the doorway, projecting arms carried by
said door, supports on the wall of the well for
holding the door in closed bosition, and door-

at opposite sides
of thc_e car entrax_lce, slides movable along the re-

movement of the slide,

3. In an elevator well having a doorway lead-
Ing to a floor level of a building, brackets mount-
ed upon the wall of the well at opposite sides of
the doorway, a door normally closing the door-
way and having oppositely directed arms nor-
mally resting in the respective brackets, an ele-

vator car having an entrance located opposite said’

doorway when the car is stopped at proper level,
and means on the car for engaging said arms
and lifting the door inwardly and upwardly away
from the doorway and above the car entrance.

4. In an elevator well having g doorway lead-
ing to a floor level of g building, brackets mount-
ed upon the wall of the well at opposite sides of
the doorway, a door normally closing the door-
way and having oppositely directed arms normal-
ly resting in the respective brackets, an elevator
car having an entrance located opposite said door-
way when the car ig stopped at proper level, and
means on the car for engaging said arms and
lifting the door inwardly and upwardly away from
the doorway and above the car entrance, said
means comprising a bair of vertically movable,
pivotally mounted lifting cams, and guide means
constructed and arranged successively to swing
said cams outwardly to hook under the respective
arms and then to swing said cams inwardly to-
ward the car during vertical movement thereof.

- 5. In an elevator well having a doorway lead-
Ing to a floor level of a building, brackets mount-
ed upon the wall of the well at opposite sides of
the doorway, a door normally closing the door-
way and having oppositely directed arms nor-
mally resting in the respective brackets, an ele-
vator car having an entrance located opposite
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said doorway when the car is stopped at proper
level, and means on the car for engaging said arms

and lifting the door inwardly and upwardly away

from the doorway and above the car entrance,

aid means.comprising a pair. of ‘vertically mov-
aple lifting cams pivoted to swing outwardly to
hook under the respective arms and then to swing
inwardly toward the car, and control mec¢hanism
for governing the swinging movement of the cams.
6. .In an elevator well having a doorway lead-
ing to a floor level of a building, brackets ‘mount-
ed upon the wall of the well at opposite sides of
the doorway, a door normally closing. the door-
way and having oppositely directed arms normal-
. Iy resting in the respective brackets, an elevatol
car ‘haying an entrance located opposite said
doorway whien the cal is stopped at proper level,
uprizght tracks Jocated at the front of the car on
opposite sides of the entrance, slides movable

2g. along said tracks, guides adjacent the tracks,
“ lifting cams pivoted to the respective slides and

53
i

having control portions traveling on said guides
to regulate the swinging movement of the cams,
and medns for elevating the slides so that the

- cams engage under the arms of the door and lift
““the door inwardly of the doorway and upwardly

above the car entrance.
7. In an elevator well having a doorway lead-
ing to a foor level of 4 building, brackets mounted

s .upon the wall of the well at opposite sides of
“‘the doorway, a door normally closing the door-

way and having oppositely directed arms nor-
mally resting in the respective prackets, an ele-
vator car having an entrance located opposite
said doorway when the car is stopped at proper
" level, upright tracks located at the front of the
car -on- opposite. sides of the entrance thereto,
slides movable along said tracks, guides located
adjacent said tracks, lifting cams pivoted to the
respective slides, the cams having arms travel-

" “ing along said guides, and the respective guides

having recesses therein for controlling the swing-
ing movement of the cams, and means for ele-
vating the slides so that the cams engage under

5. .the arms of the door and lift the door inwardly
¥ 'of the doorway and upwardly above the car en-

trance.
8. In an elevator well having a doorway lead-~
ing to a floor level of a building, brackets mounted

s, upon the wall of the well at opposite sides of the

‘doorway, a door normally closing the doorway
and having oppositely directed arms normally
resting in the respective brackets, an elevator car
having an entrance jocated opposite said door-
way when the car is stopped at proper level, up-
right tracks located at the front of the car on
opposite sides of the entrance thereto, slides mov-
able along said tracks, guides located adjacent
said tracks, lifting cams pivoted to the respective
slides, the cams having arms traveling along said

guides, and the respective guides having recesses
" therein for controlling the swinging movement

of the. cams, means for elevating the slides so

that the cams engage under the arms of the door

and lift the door inwardly .of the doorway and

“ ‘upwardly above the car entrance, and closing
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plates mounted at the sides of the car entrance

and engageable by the inwardly moving door, the

plates moving inwardly under -pressure of the
.door.
“"'g. In an elevator well having a doorway lead-
ing to a floor level of a building, brackets mounted
upon the wall of the well at opposite sides of the
doorway, a door normally closing the doorway
...and having oppositely directed arms normally

resting in the respective brackets, an elevator car

having an entrance located opposite sald door-

way when the car is stopped at proper 1evel, up-~
right tracks located at the front of the car on
opposite sides of the entrarice thereto, slides moy-
able along said tracks, guides located adjacent
said tracks, lifting cams pivoted to.the respective
slides, the cams having arms traveling along said
guides, and the respective guides having recesses
therein for controlling the swinging movement of
the cams, and means for elevating the slides so

that the cams engage under the arms of the door,

and lift the door inwardly of the doorway and
upwardly above the car entrance, closing plates
miotnted at the sides of the car entrance and en-

gageable by the inwardly moving door, the plates.

moving inwardly under pressure- of the door,
guides causing. said plates to move upwardly upon
inward movement thereof, whereby the plates are
restored to their normal, outward position by ac-
tion of gravity, and means for locking the plates
in upward position when the door is open.

10. In an elevator well having a doorway lead-
ing to a floor level of a building, an elevator car
having an entrance opposite the doorway when
the car is stopped at the proper level, a door nor-
mally ciosing the doorway, supports on the wall
of the well holding the door in closed position,
means for lifting the door inwardly away from
the doorway and then upwardly from the car
entrance, an electric circuit including a motor
for operating said lifting means and a photo-
electric switech for opening and closing said cir-
cuit, said photoelectric switch being operable in
response to the position of said car to effect clos-
ing of said circuit.

11. In an elevator well having a doorway lead-
ing to a floor level of a building, an elevator car
having an entrance opposite the ‘doorway when
the car is stopped at the proper level, a door nor-
mally closing the doorway, supports on the wall
of the well holding the door in closed position,
means for lifting the door inwardly away from
the doorway and then.upwardly from the car
entrance, an electric circuit including a motor
for operating said lifting means, and a. photo-
electric switch for opening and closing said cir-
cuit, said photoelectric switch being operable only
when said car is substantially at floor level to
close said circuit.

12. In an elevator well having a doorway lead-
ing to a floor level of a building, an elevator car
having an entrance cpposite the doorway, brack-

-ets mounted upon the wall of the well at opposite

sides of the doorway, a door normally closing the
doorway and having oppositely directed projec-
tions normally engaging the respective brackets,
releasable means carried by said brackets for nor-
mally locking said door in closed position, and
means carried by said car for releasing said lock-
ing means and engaging said projections to lift
said door inwardly and upwardly away from the
doorway and above the car entrance,

13. In an elevator well having a doorway lead-
ing to a floor level of a building, an elevator car
having an entrance opposite the doorway when
the car is stopped at the proper level, a door
normally closing said doorway, means on the
wall of the well for holding the door in closed
position, releasable means cperable to lock said
door in closed vosition, said means comprising a
stop. member mounted in fixed position relative
to said door and a rotatable member having an
outstanding projection normally disposed in co-
operative relation to said stop member and oper-
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able in such position to hold said door locked, and
means carried by said car for rofating said ro-
tatable member thereby to release said locking
means and for carrying said door away from the
doorway and car entrance.

14. In an elevator well having a doorway lead-
ing to a floor level of a building, an elevator car
having an entrance opposite the doorway when
the car is stopped at the proper level, a door nor-
mally closing said doorway, said door having a
bracket provided with an arm, means on the wall
of the well for holding the door in closed posi-
tion, releasable means operable to lock said door

- in closed position, said means comprising a. stop

member mounted in fixed position relative to
said door, a collar ‘rotatably mounted on said
bracket and having an outstanding projection co-
operable with said stop member to hold said door
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locked, and resilient mearis acting on said collar
and normally holding said projection in coopera-
tive relation with said ‘stop member, and door
operating means for releasing said locking means
and lifting said door upwardly away from the
doorway and above the car entrance, said door
operating means comprising a slide member
carried by said car and vertically movable rela-
tive thereto, a cam pivotally mounted on said
slide member, means constructed and arranged
to swing said cam outwardly in a position suc-
cessively to engage said collar, thereby effecting
rotation thereof, and to engage said arm, thereby
to carry said door away from the doorway and
car entrance.

OLIVER L. ALLEN.

EARLE F. ALLEN.
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