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ELEVATOR-DOOR-OPERATING MECHANISM.
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The present invention relates to a door-
operating mechanism, and more particularly
to a fluid pressure actuated device in which
cushioning action is attained in the move-
ments of the mechanism by means of a por-
tion of the operating pressure fluid.

In the cperation of elevator doors, one of
the first requisites is safety in operation, and
in order to attain such safety elevator doors
are generally manually operated. Such
manual operation resuits in a loss of operat-
ing speed and also places an unnecessary bur-
den upon the elevator operators. Because of
the heavy work in connection with the han-
dling of elevator doors, it is the common prac-
tice to employ men for such operation, al-
theugh it would be preferable in many cases
to employ women for this type of work.
With power operation of the clevator doors
it becomes practical to employ women for the
general elevator operation. Various devices
have heretofore been suggested for power op-
eration of elevator doors so as to overcome the
heavy manual operation, but none of the de-
vices have proved entirely satisfactory as
far as I am aware.

Among the objects of the present invention
are:

To provide a means for operating elevator
doors and other mechanisms in which any
desired speed of operation may be attained.

To provide a means for operating elevator
doors and other mechanismis in which the
operation of the mechanism takes place with
a vieldable force so that in case of an object
obgfructing the movement of the mechanism,
thie mechanism may be halted without the
application of an unduly great force.

To provide cushioning means in a power-
operated mechanism in which the operating
fluid may be employed to attain cushioning
ov checking action and thus avoid the use of
extranecus liguids or fluids.

T'o provide a power-actuated means for op-
erating elevator doors and other mechanisms
which is simple in operation and which may
be adapted to be installed with the form of
ievator door-operating mechanism now gen-
arally employved.

With these snd other objects in view, the

1923 Serial No. 646,780,

be described in connection with the accom-
panying drawings, in which—

Fig. 1is a view of the device as applied for
actuating elevator doors;

Fig. 21is a sectional view in elevation of the
preferred form of the invention;

Fig. 3isa fragmentary sectional view taken
on the line 3—3 of Fig. 2 showing the control
valve in position for admission of pressure
fluid to the operating cylinder;

¥ig. 4 is a fragmentary sectional view of
the lower portion of the operating cylinder
showing the control valve thereof in exhaust
position, and

Fig. 5 is a secticnal view through the ex-
haust chamber, exhaust pipe and control
valve of the cylinder showing the position of
the main exhaust port in the valve when the
valve is in the position shown in Fig. 1 for
admission of fluid pressure.

The present invention is particularly
adapted for the operation of elevator door
mechanisms, although it is to be understood
that the device may be employed and adapt-
ed for the operation of other mechanisms,
such, for example, as signal devices, in which
a rapid action together with cushioning in
the movements of the mechanism is required.
For the purpose of illustrating the preferred
mode of application of the invention, a device
embedying the features thereof is shown in
Fig. 1 in operative position as applied to the
togale levers of an elevator door.

The numeral 1 designates the operating
device which is pivotally supported at one
end upon a bracket 2 attached to an elevator
hatchway, and is connected through its piston
rod to a lug 3 on a link 4 of a toggle lever 5.
The toggle lever 5 is pivotally attached at
one end to a bracket 6 on the elevator hatch-
way and is pivotallv conuected at its other
end to an elevator door 7, as shown in the
drawings. The elevator door is supported in
the usual manner on rollers adapted to move
on an overhead track 8. In order that the
door may bhe manually operated in case of
failure of power, a handle 9 is provided which
is connected to the toggle levers in the usual
manner.  Should the door be manually oper-
ated,without applying compressed airorother
operating fluid to the power mechanism, the
device will operate merely as a door check
and provide cushioning or checking action in

4

the opening snd closing wovements of the

56

60

65

70

75

80

90

95

100

105



19

20

4
1

30

ot

40

64

[\

find
jool
P}

o
oy
@ (a?
e
=}

A switeh 10 operatively attached fo
ggle lever 5 is connected in the elevator
perating circuit, and serves to break the con-
troller circuit when the elevator door is
opened.

The preferred form of the invention com-
prises a cylinder casing 12 having an upper
head 14 and a lower head 16 which are at-
tached to the cylinder preferably by means of
secrew-thread connections 18 and 20. In the
cylinder is a piston 22 having a piston rod
94 connected thercto, the piston rod being
adapted to pass upwardly through an open-
ing 25 in the upper head 14 of the cylinder.
The piston 22 may be of any suitable form.
but I prefer the use of a hollow cup piston of
the form shown in the drawing having a
flange 28 which is adapted for holding a
spring 30 which surrounds the piston rod 24
and is held in place at its upper end by means
of a partition 31 in the cylinder. This spring
30 is compressed as the piston 22 moves up-
wardly in the opening movement of the door.
The resulting compression of the spring 30
stores energy in the spring, and this energy
thus stored is sufficient to cause a return
movement of the piston 22 to its lowermeost
position when atmospheric pressure prevails
below the piston. Attached to the face of
the piston 22 is a leather washer 26 by means
of which 2 smocth sliding action between the
piston and cylinder is attained and which
serves also to prevent leakage of pressure
fluid between the piston and cylinder walls.

The piston 22 may be actuated in its for-
ward movement by means of pressure fluid
which is admitted below the piston through
o port 43 in the cylinder bead 16. Attached
to the cylinder head 16 and preferably inte-
gral therewith is a valve casing 41 within
which is a valve 40 to control admission of
operating fluid to the cylinder. Connected
to the valve casing 41 is a nipple 38 to which
an operating fluid conducting pipe may be
attached. A passageway or port 42 in the
valve 40 serves to conduct fluid to the port
43 when the valve is turned so as to permit
passage of fluid. The operation of the valve
may be controlled by means such, for exam-
ple, as a manually operated lever having
stops whereby the lever may be readily placed
in position for admission or cut-off. In ad-
dition to controlling admission and cut-off
of the operating fluid, the valve may also be
employed for controlling the exhaust of op-
erating fluid from the operating cylinder in
a manner to be more fully described.

In order to attain cushioning action for
the forward stroke of the piston, I provide
means for by-passing a part of the pressure
fluid after a predetermined movement of the
piston in the cylinder, and utilizing the by-
passed fluid for opposing the forward move-
ment of the piston. For the purpose of by-
passing fluid, I provide a chamber 44, prefer-
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ably attached to a cylinder near the lower
end thercof above the valve casing 41. The
external chamber 44 communicates with the
cylinder casing 12 through o port 46, and
with the upper end of the cylinder casing by
means of a pipe or conduit 48 through a port
49 in the upper head i4. Attuched to the

piston rod 24 in the end of the cylinder to
which fluid is by-passed, is a second piston
34, which may be of any form adapted to
slide in the cylinder and provide cushioning
action by means of the fluid between the pis-
ton and cylinder head. 1 preferably employ
a piston of the cup plunger type and provide
a stationary plunger 86 attached to the cyl-
inder head 14, which will pass into or be en-
veloped by the cup piston in its upward
strole. The cup plunger is adapted to seat
on the partition 31 when the piston 22 is in
its lowermost position in the cylinder. A
leather cup washer is provided at the top of
cup plunger 84 to prevent leakage of pres-
sure fluid between the plunger and cylinder

walls and also to provide a smooth sliding
alls of the cup

N
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contact between the inner wi
plunger and the plunger 38 attached to the
cylinder head. By means of the conduit 48
pressure fluid is passed from the portion of
the cylinder below the piston, after move-
ment thereof to uncover the port 46, to the
chamber between the cup plunger and the
cylinder head 14, and provides cushioning
action for the forward stroke of the piston.
The passage of fluid through the conduit 48
is regulated by means of a regulating throttle
valve or reducing valve 54 by means of which
any desired pressure drop may be-attained
from the piston end of the cylinder to the
plunger end thereof. In order to permif
passage of fluid only in one direction through
the conduit, I provide a check valve of any
suitable form such, for example, as a ball
valve shown in Fig. 2 of the drawings, com-
prising a ball 50 held in place in the conduit
by means of a coupling sleeve 52.

Tn order to provide for exhaust of pressure
fluid from the piston end of the eylinder dux-
ing the return stroke of the pisten from its
uppermost position to the point at which the
port 46 is again covered, an exhaust pipe 58

1s connected to the chamber 44. Any suitable

means of contro! through the exhaust pipe
56 may be provided, but I preferably connect

the pipe with the valve casing 41 so that ex-

haust and admission may be controlled by the
same valve. In the valve 40 I provide & port
57, and in the valve casing 41 I provide a
corresponding port 58 so that when the valve
is in exhaust position there will be a free
passage through the ports from the chamber
44 to the atmosphere. During the return
movement of the piston from the port 46 to
the lower end of the cylinder, communica-
tion with chamber 44 is cut off, and the re-
sidual pressure fluid in thecylinderisgradual-
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Iy exhausted therefrom through the pert 43
and a passage 59 which compunicates with
passage 42 which in the exhsust position
turned o as to communicate with an exhaust

opening 63 in the valve casing, as shown in
Fig. 4 of the d’m‘i‘ws‘ The vesidnal fluid in

1

the eylinder is therely compre. wed aned n
cushioning of the piston is therehy attuined.
A 1‘eg‘u]atmg serew (2 is secured in the es-
41 by

haust opening 63 in the valve casing
means of which the exit of operatin:
may be controlled and hy whieh any
cushioning pressure within cert
may be attained du mw the return move
of the piston to the piston end o’
The operation of the device ix as fol o
Connn‘esced air or other pressive medinn
is pdesed iwrough the nipple 28 throueh »
port 42 1n 1119 valve 40 and is adsitied fo
lower end of the cylinder bo‘n\\ :
therein. A pressure of {from 53 to 70
may be used, which in the opmww n ot
vator doors will give a satistactory =
operation, and will be more rapi i thas
normally be o.;tfmml by manunal ope ration.
By the admission of pressure fiuid the piston
29 is mover upwardly against the feree of the
opposing spring 30, a “and the cup phmecr o
cushioning piston 34 in the upper part of
the cylinder moves upwardly, cans
initial slight compre\,swn of the or
sure medinm in the chamber between the ¢
plunger and the cylinder head 1. 1 After the
piston 22 has move ed upwardly in the eylinder
to a point where the port 46 is uncove red.
pressure fluid passes through the port 46 and
upwardly through the pipe 48. Hn'r‘-n;:h the
regulating valve 54, past the ball eheck :”,»(')
and into the plunoor end of the cyviinder
through port 49 in the cylinder head 14
the time the port 46 is uncovered by
tan 22, the cup 1 l‘]hn’T(“ s lnnvnu g
arvound the plunger 36 so that onl :
of the upper part of the cup l‘mun e earry-
ing the Jeather washer 55 is snhiceted to t;.f,
flnid pressure.  As the piston moves upward-
1y bevond the port 46, more and more ')-,v.w
sure fluid passes into (e plunger end of the
cylindev causing increase of preswive on
the cup phmfmr and consequently o grester
enshioning action until the end of the s voke
is reached. Dy holding the valve 40 in po.
tion for admission the ])]xl'm e vetan
its upper position and the door mechani=
thereby maintained in open position. When
it 1s desired to close the door. a valve 40
turned so that communication hetw '
eyvlinder and the pressure fluid pipe iz cut off
and the exhaust port 57 is tm‘ned into ex-
hauvst position as indicated in Fig. 4. In this
position exhanst takes pl wee from the evlin-
through port 46 into chamber L4, throueh
valve easing while
Tn this position of

59 registers with the
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inlet port 43. and the passage 42 comununicat

ine therewith registers with the port 63, ¢ 01
hollerl by i cgnhtmg serew 62, The result-

ing pressure drop helow the piston 22 per-
mits the spring 80. aided by the fluid ander
prossitre remaining in the upper porhon of
the cyhnder above the nlunger 34, to relusm
the piston 22 {0 its lowermost position. Dur-
ing this return movement of the piston 22
in the exlinder, the p essure flu u] 15 at first
exhansted throt wh port 56, chunnber 44, pipe

S, a pas e 57 in the valve 20, and inte the
ahni As)hv[“ thy u"'-‘z the exhaust port 88 in
the valve easing,  Aw coon as the piston 22
noves by the port 46 in 1t~ return stroke,

:

(1\1 aust throuzh the mam exhanst
c sy 1g prevented. the pressure
flind Is (*11!1.1! ped in m“ lower or pizton end
of the cyvinder, causing a t-.mhmnm;; action
in the return strolie. A gradual e\halwt of
o R, ] v
from the lower end of the

further
nge and

ocsyre {luid
<‘)‘!:z‘\«t-1' 1S perii t[(m. however, through the
silating seresy 62, by means of which the
ad of actien of the piston at the end of
stroke. or the amount of cushioning
action, may be controlled. The final exhauss
of pressuce fluid takes place through the
, 59. passage 43\ and into the
unnmp e 10 tureugh the reguleting cerew.
While the form of the invention which has
been deseribed constitutes the preferred form
thercof, it is to be understosd that various
changes or modifications may be made in the
apparatus without departing from the spirit
or scope of the invention. In place of the cup
plunger and plunger to attain cushioning
action in the forward stroke of the piston, for
example, I might employ an ordinary piston
to attain the same v ‘"ﬂ.lt by entrapping air
at the end of the ¢ylinder. In place of the
chamber 44, to co; et the port 46 with the
main exhaust port and with the upper end of
the eviinder, I might employ coparate con-
duits im this pm}mso. and in place of w win-
#le valve for controlling adnission and ex-
haust, T might employ separate independent
valves, or valves wliteh are connected so as to
be inter-dependent in their movements,
Havinge thus degeribed the invention, what
s elaimed as new
1. In a device of the elazs described,
evlinder, a piston {hereln, wmeans for epura-
tively connecting one of said pavts fo womecha-
nism to be operated, meavs for admitting
pressure fhiid to operate said piston in one
direction, spring means for opposing the satk
{tuid pressure and for returning the nNu:
when the said flu'd pressure is released, a cup
and plunger in the evlinder for cushioning
the movements of snid piston. a com it con-
nected to the lewer poertion of the eylinder
and adapted to conduct finid to ihe cup and
plunger to pro sduce eushioniny action dnring

its

b

1=

ﬂw pressure fluid operated stroke of the pl\—
ton, means for re ‘ozzs {id pre
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the piston, and means for entrapping a por-
tion of the operating fluid to attain cushion-
ing action during the return stroke of the
piston.

. Inadevice of the eluse deseribed, a eylin-
de , a pisten in the eylinder, means for con-
necting one of said parts to a mechanism to
be optmx(vl means for adinittl g pressure
fluid o wl«i eviinder on one side of =ald pis-
ton for the purpose of moving =aid piston
in one divection, mesns for by-passing to the

opposite side of said tion ol soid
pressure Huld alter o prodetermined move-
ment of the =aid piston to cushion the smoves

tent thercod, anex ‘1 st pa
in'v a m,xt"lon i

side of \1rl Dis
tompm,m I;.' xot
sald pressure tuid in » uk‘ evin wder to cushion
the return movenient of the pizton, and me
for exhausting the said
the fluid rom the eyl
the end of the return mo
ton, wherehy oscillating vioven
mechanism 1s preves ne(l.

In adevice of the chaissdeservibed, » eyiin-
del. a piston, means for connecting one of the
said ports to a mechanism to be operated,
means for admitting pressive fiwid on one
side of the piston, a spring fur opposing the
novement of said piston, means for by-puss-

i

54
1%
1

cement of suid

nentoi thes

ared

ing a portion of said fluid after v predeter-
mined movement of the sald pi=ton to cushion

the movement thereof, an exhaust passage
for exhausting piston-operating ilund, and
means Tor gradually exhausting ‘the last por-
tion of fluid from the c vlinder to atfain cush-
ioning action of the piston on the return
stroke thereof.

Ina deviee of the eluss deseribed. a evlin-
der, a piston in the evlinder, means for con-
necting one of the parts to 2 mechanism to be
ope mtul means tor admitting pressure fluid
to said cvlinder on one side of said piston, a
spring for opposing movement of the piston
fluid pressuve, o cup and plinger in the
cvlinder to previde cushioning action for
said mc ton, « eonduit connecting the pluneer
e of the exviinder with o *"m'i in the eviin-
der at a point intermedi f(x the ends thereof
whereby pressure fluid will 1)(‘ admitted to
the plunver end of the evlinder when in the
piovement of the piston the said port is placed
in '(mmrn‘.‘.mwm with the opm‘ﬂt ne pres-
sure fluld, an exbanst rondnit connecting the
sald }Mrt a "ﬂ"v in «'d condnit he Un':':z,
port therein through which the pressare fluid
may be exbhausted from the exhanst eonduit,
the said vadve having a cecond port which is
vestricted servine to gradually exhanst nres-
qure fleid Trom the pistan end of the <aid evi-
inder after the said niston has puassed the s '
port in its return movem

by
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5. Inadevice of the class described, a cylin-
der, a piston in the cylinder, means for opera-
tively connecting one of the parts to a mecha-
nism to be operated, means for admitting
pressure fluid to one side of the piston, a
spring for oppesing the said fluid pressure
and for returning said piston when the fluid
pressure is rel (\scd, a plunger in the cylinder
at one end thereof, a cup operatively connect-
ed to the plstoa and adapted (o co operate
\»1th said pmnuor to e dioa the moveent of

the piston in the direction of the planger, an

external clmmucv' cunuunicating with the
cvlinder intermediate its ends, a conduit con-
necting said chamber with the eylinder at
the plunger end theres st an exhaust conduit
from said chamber, means to control the
exhaust from sald con ‘1nt, and means for
" cushioning the return stroke of the pision.

6o Inoadevice of the class deseribed,
inder, a piston in the cylinder, means fo1
operatively connecting one of the parts to a
mechani=m to be op ullLef\L means for admit-
ting pressure fuid to one side of the piston,

for opposing the said fluid pres-
sure wind for returning said piston when the
flwd pressure 15 released, a plunger in the
dinder at one end thereof, a cup operatively
connected to the plst(m and adapted to coop-
rate with said plunger to cushion the move-
nent of the l)mon in the direction of the
plunger, un external chamber communicating
with the evlinder intermediate its ends , L con-
dult connecting said chamber with the cylin-
der at the plunger end thereof, a check valve
in said conduit, and met ans in said conduit for
regrulating the pressure of fluid passing there-
through, an exhaust conduit from said cham-
her, means to control the exhaust from said
conduit, and means for cushioning the return
stroke of the piston,

7. In u deviee of the elass described, a
evlinder, a piston in the cylinder, means op-
el Atl\olv connecting one of the parls to a
mechantsm to be operated, a valve controlling
admission of fluid pressure to said eylinder to
operate the piston one direction, a eoil
spring  for operating said - pistorn the
opposite direction, w second piston in sadd
evliinder for cushioning the movement of
the first named pistonc n chamber external
to said cylinder. a port in said eylinder com-
municating with said external chamber, o
conduit Letween said external chamber and
said cylinder at a peint between said second
piston and the adjacent eylinder end and
adapted upon movement of the first men-
tioned piston a predetermined distance, to es-
ablish communication between opnosﬁte ends
of the cylinder to provide cushioning fluid
for said second mentioned piston, an exhaust
coniluit connected with said external cham-
ber, an exhaust valve in said ('ondmt depend-
ent in operatinn on wid admission vslve,
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means for trapping a portion of fluid on the
return siroke of the piston, and means for
controllably exhausting said entrapped fluid
to attain cushioning action of the piston.

8. In a device of the class described, a
cylinder, a piston in the cylinder, means op-
eratively connecting one of the parts to a
miechanism to be operated, means for adniit-
ting pressure fluld to sa’d eylinder to operate
the piston, a coil spring for moving said
piston in the direction opposite to that in
which it is moved by fluid pressure, a cushion-
ing piston adjacent one head of the eylinder
and providing a chamber hetween said pis-
ton and hepdd, a cBamber external to said cyl-
inder, a port in said cyiinder communicating
with said external chamber, a conduit be-
tween said external chumber and the chamber
between the cushioning piston and head
adapted to conduct pressure fluid to the latter
chamber when the piston uncovers said port,
an exhaust conduit connected to said external
chamber, an exhaust valve in said exhaust
conduit, and means for providing cushioning
action on the return stroke of the piston.

9. In a device of the class deseribed, a cyl-
inder, a pisten in the cylinder, means opera-
{ively conniecting one of the parts to a mecha-
nism to be operated, a conduit for adinitting
pressure fluid connected to suid exiinder for
moving said piston in one dircction, me-
¢hanica! means for moving said piston in the
opposite direction, cushioning means at one
end of the eylinder, a chamber external to
said evlinder, aport in said cylinder inter-
meddinte the ends thereof communicating with
suid external chamber. a conduit between said
external chamber and said cushioning means
for conducting pressure fluid thereto when
the piston uncovers said port, an exhaust
coneduit from said chamber operating on the
return movement of the piston when said
port is uncovered thereby, an exhaust conduit
from the admission end of the cylinder, and
means in said conduit for trapping fluid after
{he piston covers said port on return move-
ment of the piston.

10. Tn a device of the class described. a
cviinder, a piston in the eylinder, means op-
eratively connecting one of the parts to a
mechanizm to be operated. a conduit for ad-
mitting pressure flnid connected to said eylin-
der for moving said piston in one direction,
mechanical means for moving said piston in
the opposite direction, cushioning means at
one end of the eylinder, a port in said eylin-
der intermediate the ends thereof, a conduit
from said port to said cushioning means, an
exhanst conduit from said eylinder commu-
nicating with said port. an exhaust conduit
from the ndmission end of the evlinder, means
for regnlating the exhaust through the latter
conduit. and a valve controlling the admis-
sion and exhaust conduits.

11. ITn w device of the class described. a

S

“cylinder, a piston in the cylinder. means for

connecting one of the parts to a mechanism
to be operated, means for aditting pressure
fluid to said cylinder en one side of said
piston, mechanical means for

piston in the direction opposite to that i
which it is moved by pressure fluid, means for
Dy -passing a portion of said fluid for cushien-
ing the forward movement of piston, means

for retaining said cushioning fluid to assist in,

the return movement of gaid piston, eans
for cushioning the veturi movement of said
piston, and neans whereby cushioning fluid
15 expelled at substentiaily the end of the
retuin stroke of the piston.

192, In a deviee of the class deseribed, a
eylinder, a piston in the eylinder, means op-
eratively connecting one of the parts to a
mechanism 1o be operated. a second piston
in said eylinder operatively connected to the
fivst piston and providing am end chamber
in said eylinder between sald second piston
and the adjacent exlinder head. a port in said
evlinder external therein to said end cham-
ber, a conduit from said port tosaidend cham-
ber, means for regulating the passage of fluid
through said conduit, an exhaust conduit con-
nected to sald port, a second exhaust con-
duit connected to the cylinder at the first
piston end thereof, a valve controlling ad-
mission of pressure fluid to said eylinder to
move said livst mentioned piston in one diree-
tion and exhaust through said sceond exhaust
conduit, a coil spring for moving said piston
in the opposite direction, and pressure regu-
lating means connected to said second exhaust
conduit to control cushiening action of said
piston.

13. A door operating mechanism having
in combination a piston, a cylinder in which
the piston operates, operating conmnections
between a deor and said piston, means for
storing encrey during the operation of the
piston in one direction comprizing a single
coiled spring and a chamber in said cylinder
above said piston, and means for conveying
fluid under pressnre to said chamber ag said
piston moves in the direction to open the
door, the pressure fluld thus stored in said
chamber above sald piston serving to assist
said single coiled spring in actuating said
pigton en the return stroke.

14. A door eperating mechanisi having in
combination a piston, a evlinder in which the
piston operates, operating cennections be-
tween a deor and said piston. means for in-
parting an upward movement to said piston
and operating connections to open said door.
menns for storing energy during such upward
movement of the piston comprising a coiled
spring and a chamber in said evlinder above
said piston. means for admitting and tem-
porarily retaining fluid nnder pressure in
said chamber for a sufficient time to enable
the pressure fluid thus admitted and retained
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to assist said coiled spring in actuating said
piston on the return (door closing) stroke,
said fluid under pressure passing beneath
said piston before entering the chamber above
said piston.

15. A door operating mechanism having in
combination means for applying manual
power to open the door, mean constantly act-
g and of suflicient power to of itself close
the door, and means for supplying additional
power to assist said constantly acting means,
said last named means being supphed before
the completion of the opening stroke.

16. In an elevator door operating mecha-
nism, the combination with a door of a set
of toggle levers pivotally connected to the
door at one end and to a stationary support
at the other, means acting through sald tog-
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gle levers for opening the door, means com-
prising a piston connecting with said toggle
levers and a spring dtspo%d S0 as to exert a
force upon said piston tending to move the
latter in the direction to close the door, said
spring having sufficient power to effect such
clmlntr of the door through the instrumen-
tality “of said piston and connecting toggle
levers, and means for supplying fmd itional
power to assist said spring comprising a fluid
pressure connection for ‘ld!nlfﬁn“ fluid
under pressure to the door closing 51dc of
said piston while said piston is moving in
the direction to open the dpor.

Signed at New York city, N. Y., this 19th
day of June, 1923.

WILLIAM B. CROWELL.
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