H. C. RANDALL.
MOTOR FOR OPERATING DOORS.
APPLICATION FILED JULY 13, 1908.

1,060,789. Patented May 6, 1913,

2 SHEETS-SHEET 1.

T

1 o

y [tania
R

6/

OL0HQONS
TS 3iitecigtaat

65 6

56

INVENTOR,
N
N C Sapctate,

Yettie B. MAZA? —(O) 2707, Wiaig ko
' 4 ' ATTORNEY.




H. ¢. RANDALL.
MOTOR FOR OPERATING DOORS.
APPLICATION FILED JULY 13, 1908,

Patented May 6, 1913,

,789.

11,060

‘2 SHEETS—SHEET 2.

cr by

1w €Cop6C IET6Y

| A7 A L A EA L AL

: %%VMIAA 3 Aw.mmm\
s NN

=N
il
%Z}l‘l"f
‘g/ﬂ"
7

7,

R
Ne
DN N

SNV
ALY,

N

RS

B--1
ol Bt

NI 3 e LR ——
9, Tl sy
Jov )

SIb5,

&mv/hmr &

INVENTOR;

ATTORNEY."

"
)

7
N%%vv.\%wv«%
ANRRRSS hm,

22,

WITNES>LS:




'NITED STATES

PA

PATENT OFFICE.

HORATIO €. RANDALL, OF AN FRANCISCC, CALIFORNIA.

MOTGR TOR CPERATING DOORS.

1,080,¥88.

To all whom it may concern:

Be it known that I, Horatio C. Ranpary,
a citizen of the United States, residing at
'San Francisco, in the county of San Fran-
cisco and State of California, have invented
new and useful Improvements in Motors for
Operating Doors, of which the following is

- a specification.
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The object of the present invention is to
provide an improved mechanism for con-
trolling the passage of pressure fiuid, such
as compressed air, steam, water under pres-
sure, -or the like, to and from a working
cylinder, which mechanism may be actuated
at the will of the operator to admit the pres-

sure fluid to the cylinder, which, upon the

release of the actuating device by the op-
erator, automatically acts to reverse the di-

" rection of movement of the piston, and
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which, finally, after such reversal has been:

effected, automatically sets the parts in.such
a position as to prevent any leakage of the
pressure fluid while the device is in disuse.
The invention is especially adapted -for
use in controlling elevator doors and I have
herein shown it arranged for such purpose,

but it may be used in other relations.

0

40

In the accompanying drawings, Figyre 1
is ‘2 broken front view of the apparatus;
Fig. 2 is an enlarged plan view of a por-
tion thereof; Fig. 3 is an enlarged vertical
section taken in front of the locking heok;
Fig. 4 is an enlarged broken plan view of a
portion of the apparatus, the locking hook
being broken away; Fig. 5 is a detail per-
spective view of the slide block; Fig. 6 is a
‘vertical detail sectional view, showing the
‘mechanism for controlling the device by the
car; Fig. 7 is an enlarged broken plan view
of the cylinder, a_part of the piston being
shown in section; F'ig. 8 is a broken vertical

section through one of the inlets for the

compressed air; Fig. 9 is a detail broken
view of the adjusting screw; Fig. 10 1s a

5 cross section through the controlling valve;

Fig. 11-is a cross section of the cylinder
through the vent passage; Fig. 12 is'a cross

" section of the cylinder through a check valve

" Bo-

in the piston; Fig. 13 is a cross section of

the cylinder showing the piston in end view;
Figs. ‘14, 15, 16 and 17 are transverse sec-
tional views of the valve casing in four posi-
tions of the valve; and Fig. 18 is a detail
longitudinal section through the piston.
Referring to the drawing, 1 indicates a
plate adapted to be secured on the irame
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above an elevator door. Upon said plate is
secured a cylinder 2, having at one end a
closed head 3, and at the other end an aper-
tured head 4, through which passes a pis-
ton rod 5.7 The heads 3
changeable In position, so that 'the piston
rod can be arranged to travel through either
end of the cylinder. Said piston red 5 is
connected by a removable pin 6 to a slide
block 7, which slides between slideways 8,
supported by posts 9 on the plate 1. Upon
sald slide block is secured o threaded pin
10 upon which is screwed a nut 11, and
which can move in a slot 12 in a lever 13,
pivoted at its lower end, as shown at 14 to
an elevator door 15, and having at its upper
end a slot 16 for connecting it to a pivot 17
on the frame of the elevator shaft.

The compressed air is supplied by a pipe
18, which is screwed into a valve casing 19,
secured on a band 20 surrounding the cylin-
der at one end. Said valve casing has an
inlet passage 21 through which the com-
pressed air is admitted to the interior of
said casing, an outlet passage 22 which con-
nects with an exhaust pipe 23, a passage 24
connecting with the nearer end of the cylin-

der and a passage 25 connected by a pipe 26 .

with the farther end of the cylinder.
Within said cylinder slides a compound pis-
“ton 27, each half of which comprises, at the
inner end a cup leather 29, next, a wooden
piston section 30, having at its outer end an
annular mortise to receive a ring 31 of felt,
a second wooden piston section 32, a cup
leather 34, and a brass disk 383. Said disk
83 is formed with a radially extending

and 4 are inter-.
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socket 85, terminating at its inner end in a -

valve seat, into which is dropped a ball
check valve 86. Said valve seat communi-
cates by a passage 37 through the brass disk
' 33, cup leather 34, and wooden piston sec-
tion 82, with the annular space between said
" piston section 32 and the cylinder 2. Above
said valve seat and ball valve, the socket 35
communicates with the outer side of the
brass disk by an exhaust passage 38. A
vent 39 is also formed in the wooden pis-
ton section £2 in a radial direction which
vent connects with a passage 40 at right
angles thereto in a direction parallel with
the axis of the piston and terminating in
the end of the pistan, which passage 40 is
variahly obst-ructedq)by a screw '41 having
a contracted passage 42. ‘

The pipe 26 and passage 24 connect with
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the interior of the cylinder each by means

of two groups of three port holes 43, each-
group connecting with the reduced annular
space around the piston at a side of the felt

ring 81. The operation of this portion of
the apparatus is therefore as follows: Sup-
posing the parts to be in the position in

which the door is closed, and that com--

pressed air is then admitted to the farther
end of the cylinder, the air passes into the
annular space around the outer wooden pis-
ton section 32, and between the felt ring 81

and the outer cup leather 84, and thence
passes by the passage 37 to the ball valve 36,

raising said valve from its seat, and escap-
ing by the passage 38.  Compressed air is
thus admitted to open the door. When the
piston arrives at the end of its stroke, in
opening or closing the door, the outer cup

leather 34 passes the port leading to the cor-

responding end of the cylinder, and the air
is then confined in said end of the cylinder,

. since it cannot pass along the passage 37, on

2.

account of the check valve 86. " Said air
thus confined, and compressed by the mo-
tion of the cylinder, acts as a cushion to
prevent the too rapid terminal movement
of the door. By means of the vent 39 the

" air gradually escapes from the chamber in
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which it was confined; and, as it escapes,
the door is slowly moved to its terminal po-
sition. - Thus the closing and opening of the

.door are effected without jar.

'The interior of the valve casing is cylin—

drical, and therein rotates a conical or ta-

pering valve 44, connected at-the outside

" with an arm 45. In the transverse plane
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through the inlet, outlet, and. connecting
passages, 21, 22, 24, 25, the valve is recessed-
‘on opposite sides, as shown at 46, to form

ports. "The bottom surfaces of these recesses
or ports converge toward each other, so
that, in the plane of said ports, the valve is
considerably thicker at the rear side, ad-
jacent to the inlet passage 21 than at the
front side, adjacent to the outlet passage

. 22. The object of this construction is to
" shut off the compressed: air before the pas-
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sage to exhaust is closed. v

The lower end of the valvearm. is connect-
ed to a rod 52, which is jointed to a swinging
arm 47, which latteris, in its turn, jointed toa
link 48, jointed to the arm 49 of a bell crank
lever 50. Said bell crank lever has secured
thereon two arms 54, 51, of which the arm
51 is outside the elevator shaft, while the
arm 54 is within said shaft. To said arms

- 51, 54, are attached suitable pull cords 53.
- By depressing the outer end of either of

- 60
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these arms, the upper end of the'arm 49 of

the bell crank lever is moved toward the cyl-

inder, thereby rocking the arm 45 and mov-
ing the valve to open the near end of the

-cylinder to exhaust and connect its remote
«end with the compressed .air. The move-

1,080,789

ment ‘of the compressed air to the farther
end of the cylinder actuates the piston to
propel the rod through the head 4 of the
cylinder and move the slide block along the
slide to.open the door.

. In order to prevent the door bding opened
except when the compressed air is so ad-
mitted, there is pivoted upon the rear side
of the slide block, as shown at 55, a hook 56,
which has a tooth 57, which, when the door
is closed, engages a square shoulder 58
formed upon a post 59 projecting from the
plate. I. Consequently, the door cannot
ordinarily be opened directly by hand, and
without admitting compressed air in the

‘manner above described. - But, when the bell

crank lever is actuated to admit compressed
air to open the door, said hook 56 is at the
same time  automatically raised. = This is

‘effected by. means.of a rod 60 pivoted to

the arm 47 and which is at its free end sup-
ported by means of a pin or reduced exten- -
sion 61 of the post 59 passing into a slot 62
in said rod 60. Said rod 60 is also formed
near its free end with a rounded socket 63
into which can drop a roller 64 carried on
the free end of the hook 56. Therefore,
when the bell crank lever is actuated to
admit compressed air, the same movement
through the arm 47 causes the rod 60'to
move toward the cylinder, and raises said
roller. 64 out of said socket 63, thereby rais-
ing the footh 57 on the hook 56 above the
shoulder 58 upon the.post 59, so that .the
slide block is free to move, and the com-
pressed .air is therefore free to act to open -

the door. . As, in the movement of the slide

block, the ‘roller 64 passes out -of contact
with the end of the rod 60 and is no longer

supported - thereby, the hook 56 drops upon
a stop 65 projecting rearwardly -from. the .

slide block. As soon as the pull cord is re-
leased, the bell crank lever is returned by

.means of a spring 66 attached to the swing- - -
110

ing arm 47. This has the effect of return-
ing all of the parts so actuated by the bell -
crank lever, through their central or normal
positions, as shown in Fig. 1, to the. other
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side thereof, so that the action of the valve .

is now reversed, and the compressed air is
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admitted to the near end of the cylinder, -

and " the remote end thereof. is connected
with exhaust. The door then automatically.
closes.  As it closes, and the slide block -7
returns, the roller 64 rides upon: the in-
clined upper surface 68.of the end of the rod
60, and’ thereby raises the hook 56°to clear
the post 59. - The stop 65 upon -the slide
block abuts against the end of the.rod: 60,
and, in the closing movement of the door,
moves said rod- to the right dgainst the
action of the spring 66. ‘' The effect of the
first part-of this movement is to close the
inlet passage 21 in the valve casing ang
shut off the compressed air from the near:
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end of the cylinder, the remote end of said
cylinder being, however, still open to ex-
haust, owing to the tapering form of the
valve in the plane through the openings.
The compressed air thus contained in the
near end of the cylinder then acts solely by
expansion, and the door continues its closing
movement until the rod 60 has been returned
to its normal position, in which the roller
64 drops into the socket 63 and the hook 56
again engages the shoulder 58 on the post.
The valve has now been returned to its ini-
tial position in which both the inlet and out-
let to the valve casing are closed.

Should the compressed air apparatus get
out of order, the door may be operated by
hand, by removing the pivot pin 6 of the
knuckle joint which connects the piston rod
with the slide block. The door will then
<till be controlled by the locking lever, and
the effect of pulling either pull cord will be
to release said locking lever. -

Tt is to be observed that should the lock-
ing hook on the slide block not have been
engaged by the stop, and it is attempted to
open the door by hand, by sliding the slide
block, the effect will be to automatically
turn on the compressed air to close the door,
for this will be accomplished by means of
the spring which then, on account of the
rod being no longer engaged by the-exten-
sion on the slide block, operates the swinging

* arm to turn the valve to permit compressed-
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.ing of the

air to the near end
the door. .

1 provide means for preventing the open-
elevator door except when the ele-
is at the door. For this purpose
a slide rod 70 sliding
and also through a front
plate 71, carried by a bracket 72, secured on
said front plate. Said rod normally ob-
structs the movement of an arm 74 on.the
pivot pin of the bell crank lever, and thus
prevents the opening of the door, except
when the car is at the door. Said rod 70 has
o head 73 in which is carried a roller 85, aud
also has an extension 86 which slides upon

vator car
there is provided
through the plate 1

 the pivot pin of the bell crank lever, for the
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“tor car T3 at the

purpose of maintaining the roller in the
proper vertical plane. Said head is nor-
mally pressed outward by means of a coiled
spring 83, but upon the arrival of the eleva-
door, a wedge or, cam 79
upon said car, engaging the roller 85 presses
inward said slide rod, so that a recess 80,
formed in said slide rod 70, is In the same
plane with the arm 74 upon said pivot pin.
IVhen in this position said arm can pass
freely through said recess, and the bell crank
lever can be operated. I also provide means

of the cylinder and close

8

whereby the movement of the door-operates
any suitable safety or power controlling de-
vice in the basement. For this purpose there
is attached to the slide block, a depressor rod
84, which when the slide block moves out-
ward, engages the upper end of a lever 86,
and first rocks said lever, and then main-
tains it in the position to which it has so
rocked, so long as the slide rod is out of its
normal position corresponding to the closed
position of the door.- The other end of said
lever is attached to a pull rod 87 attached
to a bell crank lever 88 to which is attached
a pull rod or wire 89 which is‘connected to
a switch 90 for controlling the current of
electricity used to operate the car, in case
the car is so operated, or to a valve when the
car is operated by fluid pressure.

VWhile for brevity and convenience the.
mechanism is referred to in the claims as
used for operating a door, it is to be under-
stood that the word ¢ door ” is here used, not
in its limited sense, but broadly to indicate
any closure which 1t may be desired to con-
trol by the said mechanism.

I claim:— ' _

1, In a thotor Jor controlling a movable
element, the combination of a cylinder, a pis-
ton therein having in each end a radially
extending socket terminating at its inner end
in a valve seat, a ball check valve on said
seat, said piston having a passage leading
from said socket abov~ said ball to the end
of the piston, and a second passage leading
from below the ball to an intermediate point
in a side of the piston, the cylinder having

a port arranged. to communicate with said -

passage when the piston is at the end of the
cylinder,
piston and operatively connected to the mov-
able element, substantially as Tescribed. .

9. In a motor for controlling a movable
element, the combination of a cylinder, a pis-
ton therein, and means movable with the pis-
ton for shutting off the compressed air from
access to the rear end of the piston before the
piston reaches the end of 1its stroke, while
maintaining the exhaust open, whereby the
piston. then operates solely by expansion to
move said element to the end of its path, and
a piston rod T3
tively connected to the movable element, sub-
stanfially as described.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing

witnesses. _
HORATIO C. RANDALL.

-Witnesses: _
Fraxcis M. WRIGHT,
D. B. RicmArDS.

and a piston rod secured to said-

secnred to said piston and opera-
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