
Sept. 18, 1928. 1,684,433 
W. B. CROWELL 

EEWATOR DOOR OPERATING MECHANISM 

Filed June 21, 1923 2. Sheets-Sheet l 

INVENTOR 

BY 

?helve 4 alia Aesce 
ATTORNEY 

  



Sept. 18, 1928. 

essessibilities""" 

m 1,684,433 
W. B. CROWELL 

ELEWATOR DOOR OPERATING MECHANISM 

B. 3 y 

Filed June 21, 1923 2. Sheets-Sheet 2 

SN S 

SSN le se, AII 3 SO-45 
2 30 43-57 

F. 

X --- 
Caati 

3& a SSSS 

a 

2 2 a| A "g 
2 3-34 all 5 3 3 

IC 

43 

INVENTOR 

B y 

ATTORNEYS 

    

  

  

  

  

  

  

    

    

  

    

  

  

  

    

    

  

  

  

  

  

  

  

  

  



5 

O 

5 

20 

2 5 

30 

40 

Patented Sept. 18, 1928. 

UNITED STATES 

1,684,433 

PATENT OFFICE 
WILLIAM B. CROWELL, OF NEW YORK, N. Y. 

ELEVATOR-DOOR-OPERATING MECHANISMI. 
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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 operation 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 results 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 prag 
tice to employ men for such operation, al 
though it would be preferable in many cases 
to employ women for this type of work. 
With power operation of the elevator 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 
'e: 

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

doors and other mechanisms in which the 
operation of the mechanism takes place with 
a yieldable force so that in case of an object 
obstructing the movement of the mechanism, 
the 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 
or checking action and thus avoid the use of 
extra eous liquids or fluids. 
To 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 
sievator door-operating mechanism now gen 
tyrally employed. 
With these and other objects in view, the 

invention comprises the various features here 
it after described and more particularly de 
fined iii the claims. 
The various features of the invertion vil 
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be described in connection with the accom 
panying drawings, in which 

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

Fig. 2 is a sectional view in elevation of the 
preferred form of the invention; 

Fig. 3 is a 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; 

Fig. 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 sectional 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 
embodying the features thereof is shown in 
Fig. 1 in Operative position as applied to the 
toggle 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 pivotally connected 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 he manually operated in case of 
failure of power, a handle 9 is provided which 
is connected to the toggle levers in the usual 
nanner. Should the door be manually oper 
ated, without applying compressed air or other 
operating fluid to the power mechanism, the 
device will operate merely as a door check 
and provide cushioning or checking action in 
the opening and closing tric) veinents of the 
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door. A switch 10 operatively attached to 
the toggle lever 5 is connected in the elevator 
operating 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 
screw-thread connections 18 and 20. In the 
cylinder is a piston 22 having a piston rod 
24 connected thereto, 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 noves up 
wardly in the opening lovement 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 lowermost 
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 a smooth 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 
a port 43 in the cylinder head 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, provide a chamber 44, prefer 
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ably attached to a cylinder near the lower 
end thereof above the valve casing 4i. The 
external chamber 44 communicates with the 
cylinder casing 12 through 8, 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 14. Attached 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. I preferably employ 
a piston of the cup plunger type and provide 
a stationary plunger 36 attached to the cyl 
inder head 14, which will pass into or be en 
veloped by the cup piston in its upward 
stroke. 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 34 to prevent leakage of pres 
sure fluid between the plunger and cylinder 
Walls and also to provide a smooth sliding 
contact between the inner walls of the cup 
plunger and the plunger 36 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 permit, 
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. 

In order to provide for exhaust of pressure 
fluid from the piston end of the cylinder duri 
ing the return stroke of the piston from its 
uppermost position to the point at which this 
port 46 is again covered, an exhaust pipe 56 
is connected to the chamber 44. Any suitable 
means of control 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 a 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 the cylinderis gradual 
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ly exhausted therefrom through the port 4:3 
and a passage 59 which comininicates with 
passage 42 which in the exhaust position is 
turned so as to communicate with an exhaust 
opening 63 in the valve casing, as shown in 
Fig. 4 of the drawings. The residia flid in 
the cylinder is therely compressel all 
cushioning of the piston is the rely a tailed. 
A regulating screw 62 is secred in the ev. 
haust opening 63 in the valve casing 41 ty 
means of which the exit of operating fli: it 
may be controlled and y which any di's, 
cushioning pressure within cert in its 
may be attained during the return live lie it 
of the piston to the pist on ent of tile cylin:le:'. 
The operation of the device is as 
Compressed air or other pressie edii: 

is passed through the nipple 3S t!, roi ( , ! 
port 42 in the valve () and is a drifted to he 
lower end of the cylinder below the list 
therein. A pressure of from 35 to it) 

l 

i. 

may be used, which in the ope; it it in . . . . . 
vator doors will give a satis a 'tory speed 
operation, and will be more rapid th: 
normally be obtained by malia (one 
By the admission of pressi'e ?ail he histo: 
22 is moved upwardly against the force of the 
opposing spring 30, and the ci linger 
cushioning piston 34 in the upper : E (). 
the cylinder moves upwardly. crising a 
initial slight compression of the aii ( ' ' 'e- 
sure medium in the chamber betwee: the ci: 
plunger and the cylinder head 14. After the 
piston 22 has moved upwardly in the cylilile' 
to a point where the port 46 is uncoveret. 
pressure fitid passes through the pi}}"; (3 : the 
upwardly through the pipe 48, through the 
regulating valve 54, past the ball check () 
and into the plunger end of the cylin}} 
through port 49 in the cylinder head 14. Iy 
the time the port 46 is uncoverel is the pi:- 
t(in 22, the cup linger his move varity 
around the plunger 36 so that only his are: 
of the upper part of the et pit re' carry 
ing the leather washer 35 i 35 is shie, tet i () tit 
fl: it pressure. As the piston my e- wa'l- 
ly beyond the port 46, more aid it 'e l'es:- 
sire fluid passes into tie pligti ei of t!: 
(ylinder causing an increase of ) res. iii'e (): 
the cup plunger and consequently a greate 
('shioning action until the end the s; 'oke 
is reached. By holding the valve 4 () it 
tion for admission the pist on is retai 
its tipper position and the door mechanis, 
thereby maintained in open sition. \\ 
it is desired tt close the coor', a \;\a () is 
turned so that continunication between the 
cylinder and the pressure fluid pipe is cut of 
and the exhaust port 57 is tarned into ex 
halist position as indicated in Fig. 4. In this 
position exhaust takes place from the cylin. 
der through port 46 into chamber 44 throu (r. 
pipe 56 and port 58 in the valve easing whila 
the port 46 is uncovered. In this 
{{ valve 40 he passage 59 ''xis ax 

w 

3 

inlet port 43, and the passage 42 connin unicat 
ing there with registers with the port 63, con 
trolled by regulating screw 62. The resuit 
ing pressure drop below the pist on 22 per 
mits the spring 3(), aided by the fluid inder 
yies'Si!!'e 'eillaining in the uppor portion of 
the cylinder above the lunge; 34, to return 
the piston 22 to its lower nost position. D'- 
jing this return lic veil:ent of the pist on 22 
in the cylinder, the pressire fluid is at first 
exhausted thrigh poi'i 46, caliber 44, iiie 

(5. a passage , in the valve (), and into the 
; : it sphere th'o'; the exhaust port is in 
the valve a sing. As soon as the list (in 22 
noves y the loit 46 it its return stroke, 
f: 'the exhaust through the hain exh: 1st 
assageway is pi'evented. and the pressure 

fiti is ent 'appei in the lower or pist in end 
{f the cylinde', 'a using a crishioning action 
in the 'e l'I sti’, i.e. A gradual exhaust of 
yilitiel' is perittel, however, thro tigh the 
'egislating screw (32, by means of which the 
s}}eed of 'fit in of tile piston at the end of 
is st' le. I the amount of cushioning 
action, th: y lie citi's illed. The final exhaist, 
of press ire fluid takes place through the 

{}}'t 3, assage 59, bassage 42, and into the 
it hosphere it (tigh the regii: ting screw. 
While the 'o'; ) of the invention which has 

been described constitutes the preferred for 
thereof. it is to be understoid that various 
changes or modifications may be made in the 
apparatils without departing from the spirit 
or scope of the invention. In place of the cu 
plunger and plunger to attain cashioning 
action in the forward stroke of the piston, for 
example, i might employ an or in:ry pist on 
to attain the sine result by entrapping air 
at the end of the cylinder. In lace of the 
chamber 44, to coinet the part 4:3 with the 
laii exhaust ort T. with the upper on of 
the cylinder, light enley separat con 
ill its for this rose, and in lace of ; sin 
gle valve for controlling a dissio and ex 
|alist, I night enly separate independent, 
valves, or vayes whiti are coin, te, so as {: 
be inter-delet ident in their move; eits. 

Ilavins thus describes the is antic, wat 
is 'lained as new is: - 

1. In a device of tie ('is's lesserie, a 
cylintler, a pistol therein. hea is fir (pra 
tively connecting one f said arts to lega 
lism to be operated, means for a hittir 
pressure fluid to operate sail listor in one 
direction, siring he is for oosing the sai. 
fluid pressure and for retirring the pisto; 
when the said fl.d pressure is released, a ci 
and plunger in the cylinder for cisioni 
the movements of silid piston, a col: li it 'on 
nected to the lower portion ( : the cylinder 
and adapted to condict ?lid to the cut) and 
inlinger to produce ('is'iinii r action during 
the pressure fluid ope;ate stroke of the pis 
in, means 'if releasing a fluid press is on 

pressie fluid from the lower end of the 
( ; 
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the pistof, and means for entrapping a por 
tion of the operating fluid to attain cushion 
ing action during the return stroke of the 
piston. 

2. In a device of the class described, a cylin 
der, a piston in the cylinder, leans for con 
necting one of said arts to a lechanisln to 
be operated, }}}e: is or :, iihitting pressie 
fluid to s: it (yiii tier of one side i) { ai: piss 
ton for the rise of 1:1: ving saic list on 
in one (i.e.'t I), le:ns o' by-passing to the 
opposite sitt' () sail -t (; ; ; orii (; ): -; it 
ress: 'e iliit I : . . . . . i is love 
lent () to -; it is! () in () is the ; ) e 
tent tiereof. : : - , ist as: 
ing a le:'tion of siliki "ess 
admission of i'assire trict 

s er 

ire flict in shiti e ii der to 
it: temporarily ret: i: i: s : " - 

said press 
the return love; it of t! 
for exhalisting the said reinaini 
the fluid iron the cyli; der at s! 
the end of the retur; novelinent of saic 
ton, wherely osciiatii); it (, : (it of the said 
lechanism is prevented. 

3. In a device of the class described, a cylin 
der, a pistoi, means to i connecti; ; i.e. of the 
said parts to a mechanish to x (perated, 
means for admitting less ire iiii oii (; 
side of the piston, a spring for oposing tie 
novement of said piston, means for Y-piss 
ing a portion of said trict after a releter 
mined movement of the saici pistoi) to cushion 
the movement the 'eof, an exialist passage 
for exhausting piston-operating iiid, and 
means for gradially exhalisting the last por 
tion of fluid from the cylinder to attain cuish 
ioning action of the piston on the retiri 
stroke the 'eof. 

4. In a device of the class describes. : cylin 
der, a piston in the cylinder, incans for con 
necting one of the parts to a niechanist to be 
operate, means for admitting ress ire fluid 
to said cylinder on one side of sail list: n, a 
spiring for opposing movesent of the pist(); 
by iid pressire, a cit) and Illinger in the 
cyline to provide e islioting action for 
saici piston. end it connecting the 
ent of the cylinder with it port in the cylin 
cler at a polf interneiate the ends tieref 
wherely press ire flict will is 

il: , s: 

it tet to 
the tier end of the cylinder when in the 
i: ovement of the piston the said ort is placed 
in conna'inication with the operatine res 
sire fluid, an elast or lit connecting to 
said ort, a valve in said conduit having a 
port therein through which the pressie fluid 
i;ay be exhausted from the exhaist conduit, 
the said valve having a second port which is 
restricted seiving to r"; (Ital v exhist in;'es 
sure fluid from the list on ent of the said cyl 
inder after the said pisto: has }:ss.x. tes: c 
port in its return movem 
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5. In a device 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 clinitting 
pressure fluid to one side of the piston, a 
spring for opposing the said fluid pressure 
and for returning said li:ton when the fluid 
pressure is released, a plunger in the cylinder 
at Une end thereof, a cup operatively connect 
ed to the piston and adapted to copeiate 
with said plunger to cushion the novenient of 
the pist ()}} is the direction of tie plunger, an 
external challier colulunicating with the 
cylinder intermediate its ends, a co: duit con 
jecting said chalnier with tile cylinder at 
the lunger end the eit, an exhaust conduit s y 4. 

f'On said chanbei, nea is to control the 
exhaust fi'91) said cold it, and means for 
Cushioning the lettirin stroke of the list oil. 

i. 11 : (it: vice of the class described, a 
incle', a pistoi) in the cylinder, leans for 

atively conjectilig () e of the parts to a 
ille halis), to be opeiated, means for admit 
ii) g ?essile fittid to One site of the piston, 
it sling for opposing the said fluid pres 
sil'e aid fo! returnii g said piston when the 
ii il iess 'e is released, a plunger in the 

ider at one end thereof, a cup operatively 
collected to the piston and adapted to coop 
e!'ate with stici iunger to cushion the move 

: the piston in the direction of the ii is it Oi 
illing it, in extel'nal chamber communicating 
with the cylinder intermediate its ends, a con 
til it connecting said chamber with the cylin 
tier at the plunger end thereof, a check valve 
in silic conduit, and means in said conduit for 
'esiliating the pressure of fluid passing there 
th’Oigi, an exhaust conduit from said cham 
er, means to control the exhaust from said 

conduit, and means for cushioning the return 
stroke of the piston. 

7. In a device of the class described, a 
cylinder', a piston in the cylinder, means op 
eratively connecting one of the parts to a 
mechanisi) to be operated, a valve controlling 
admission of fluid pressure to said cylinder to 
operate the pisto: it oce direction, a coil 
spring for operatin: Sai pisto!: i, the 
oposite direction, a second pisto;; in sail 
cylinder o' clishioning the na), ene int if 
the first inaded pistol, a clan): exteria 
to said cylinder, a (rt in said cylinder coin 
intinicating with said external claire', ; 
conduit c \veen said external chale!' in 
said cylinder at a print between said second 
piston and the adjacent cylinder end in: 
adapted upon movement (if the first men 
tioned piston a predetermined listance, to es 
allish communicatio;) between opposite ends 
of the cylinder to provide cushioning flui 
for said second mentioned piston, an exhaust 
consuit connected with said external cham 
ber, an exhaust valve in said conduit depend 
ent is toparati in on said a finissinn v save, 
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means for trapping a portion of fluid on the 
return si joke of the piston, and means for 
controllally 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, leans op 
eratively connecting one of the parts to : 
Ilechanisia to be operated, means for admit 
til's pressi'e fluiti to sail cylinder to operate 
the piston, a coil spring for moving said 
piston in the direction opposite to that in 
which it is loved by fluid pressure, a cushion 
ing piston adjacent one head of the cylinder 
and provitting a chamber etween said pis 
tol and head, a chambe) external to said cyl 
inder, a port in said cylinder communicating 
with saiti external ciabe'. a conduit be 
tween said external chamber and the chamber 
between the cushioning piston and head 
adapted to conduct pressure fluid to the latter 
chamber when the piston uncover's said port, 
an exhaust condit connected to said external 
claibel, an exhaust valve in said exhaust 
conduit, and means for providing cushioning 
action on the return stroke of the piston. 

9. In a tie vice of the class described, a cyl 
inder, a pist on in the cylii der, means opei'a- 
tively coni letting one of the parts to a mecha 
i is to be operated, a conduit for admitting 

i essure flail connected to said cylinder for 
Inoving said piston in one direction, Je 
chanical Ine; is for moving said piston in the 
opposite direction, cushioning means at One 
eid of the cylinder, a chamber exteri)al to 
said cylinder, a port in said cylinder inter 
meliate the elds thereof communicating with 
saic external chamber, a conduit between said 
exterial chamber and said Cushioning means 
for consulting pressure fluid thereto when 
the list on uncovers said port, an exhaust 
consit from said chamber operating on the 
ret all novel ent of the piston when said 
port is uncovered thereby, an exhaust conduit 
from this a dission end of the cylinder, and 
lens in sail conduit for trapping fluid after 

the pist in 'over's said lot on 'eturn move 
linet of the piston. 

1(). In a device of the class described, a 
civi inder, a piston in the cylinder, means op 
eratively ('; nocting one of the parts to a 
mechanish to be operated. a c induit for ad 
mitting pressure fluid connected to said cylin 
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 cylinder, a port in said cylin 
(lor intermediate the ends thereof, a conduit 
from said port to said cushioning means, an 
exhaust conduit from said cylinder commu 
nicating with said port. an exhaust conduit 
from the admission end of the cylinder. means 
for regulating the exhaust through the latter 
conduit. and a valve controlling the admis 
sion and exhaust conduits. 

11. In a device of the class described a 

5 

cylinder, a piston in the cylinder. means for 
connecting one of the parts to a mechanism to be operated, means for admitting pressure 
fluid to said cyline' (in one side of said 
piston, mechanical means for inoving said, 
piston in the direction opposite to that it 
which it is moved by pressure fluid, neans for 
by-passing a portion of said fluid for cushi i 
ing the forward in veinent of piston. Ineans 
for l'etaining said cushioning fluid to assist in 
the return movenleist of said piston, means 
for clishioning the "etirin in veinent of sail 
piston, and nea is whereby crashioning fluid 
is expelled at subsi: Intially the end of the 
return stroke of the piston. 

12. In a device of the class described, a 
cylinder, a piston in the cylinder, means op 
eratively connecting one of the parts to a 
mechanism to be operated. a second piston 
in said cylii (ter (eiratively connected to the 
first piston aid to victing an end chamber 
in said cylinder (tween said second piston 
and the adjacent cylinder head. a port in said 
cylinder extei' al the ' in to said end cham 
ber, a conduit from said port to said end cham 
er, means for regulating the passage of fluid 
through sail conduit, an exhaust conduit con 
nected to said port, a second exhaust con 
(luit connected to the cylinder at the first 
piston end thereof, a valve controlling ad 
ission of res.si:'e fluid to said cylinder to 

illove said first mentioned piston in one direc 
tion an exhaust through said second exhaust 
concluit, a coil spring for moving said piston 
in the opposite direction, and pressure regu 
lating meals collected to said second exhaust 
conduit to control clishioning action of said 
piston. 

13. A door operating mechanism having 
in combination a piston, a cylinder in which 
the piston (ei'ates, olerating connections 
between a loor and said piston, means for 
storing energy dring the operation of the 
piston in one direction coliprising a single 
coiled spring and a chamber in said cylinder 
above said piston, and means for conveying 
fluid under ressure to saic: challe as sail 
piston moves in the direction t: , open the 
door, the pressure fluid thus storel in said 
chamber above said pision serving to assist 
said single coiled spring in actuating said 
piston on the return stroke. 

14. A door olei'ating mechanisi) having in 
combination a piston, a cylinder in which the 
piston operates, operating cine 'tions be 
tween a door and said piston, in cans for in 
arting an upward movement to said piston 

and operating connections to open said door, 
ne:ns for storing cnergy during such upward 
movement of the list on comprising a coiled 
spring and a chamber in said cylinder above 
said piston, means for admitting and tem 
porarily retaining fluid under 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 
ing and of sufficient power to of itself close 
he door, and means for supplying additional 
power to assist said constantly acting means, 
said last named means being supplied 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 said tog 
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gle levers for opening the door, means com 
prising a piston connecting with said toggle 
level's and a spring disposed so 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 
closing of the door through the instrumen 
tality of said piston and connecting toggle 
levers, and means for supplying additional 
power to assist said spring comprising a fluid 
pressure connection for admitting fluid 
under pressure to the door closing side of 
said piston while said piston is moving in 
the direction to open the door. 

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

WILLIAM B. CROWELL. 
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