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UNITED STATES

1,716,707

PATENT OFFICE.

LOUIS F. SCH‘OEZKOPF, OF MADISON, WISCONSIN.

DOOR-OPERATING DEVICE.

Application filed January 13, 1927. Serial No. 160,885,

This invention relates to improvements in
door operating devices. )

It is one of the objects of the present in-
vention to provide a door operating device
having a remote control which may be easily
operated to open or close the doors.

A further object of the invention is to
provide a door operating device which 1s ac-
“tuated pneumatically and mechanically, and
18 “controlled electrically from one or more
remote points. o

A further object of the invention is to
provide a door operating device in which
approximately one-half of the door opening
or closing operation is actuated by means of
compressed air, while the remaining half of

the operation is actuated by a spring means -

which is initially put under tension by the
compressed air. o

A further object of the invention is to
provide a door operating device which, while
operating to open or close the door automat-
ically, does not prevent the manual opening
or closing of the door when desired.

A further object of the invention is to pro-
vide a door operating device with an oil
check to cushion the opening and closing of
the door and to prevent the door slamming.

A further object of the invention 1s to
provide a door operating device in which the
air control mechanism, electromagnets, etc.,
are located in the base portion of the device
instead of forming a separate unit,

A further object of the invention is to
provide a door operating device which may
be used for other purpases than for opening
and closing doors. '

A further object of the invention is to pro-
vide a door operating device which is of
simple construction, is strong and durable
and is well adapted for the purpose de-
seribed. ‘ ‘

With the above and other objects in view,
the invention consists of the improved door
operating device and its parts and combina-
tions as set forth in the claims, and all equiv-
alents thereof.

In the accompanying drawings, in which
the same reference characters indicate the
same parts in all of the views:

Fig. 1 is a top view of a pair of door op-
erating devices shown connected to a pair of
hinged doors and the door frame, the view

also showing in dotted lines, the doors in
open position;

Fig. 2 is an inner side view of the doors
and the operating devices;

Fig. 3 is a horizontal sectional view of

one of the devices and a door on a larger
scale, the door being shown in closed posi-
tion;

Fig. 4 is a horizontal sectional view simi-
lar to Fig. 3, with the door swung to a half-
open position ; ’

Fig. 5 is a top detail view of a portion of
one of the devices, parts being shown in sec-
tion to illustrate interior construction;

Fig. 6 is a vertical sectional view taken
on line 6—6 of Fig. 5;

Fig. 7 is a vertical sectional detail view
on a larger scale taken on line 7—7 of Fig. 6;

Fig. 8 is a sectional detail view of the bell
crank lever pivotal connection; and

Fig. 9 is a sectional detail view of the oil
cylinder and piston.,

Referring to the drawings, the numeral
8 indicates a door frame having two in-
wardly swinging hinged doors 9 of ordinary
construction. The improved operating de-
vices 10 are mounted on the door frame above
the doors and have parts connected to the
doors, and as both devices are similar in
construction except that parts are reversed
to form right and left hand openers, a de-
scription of one opener will suffice. Fach
device comprises an angular bracket or main
frame 11 having elongated slots 11’ and bolts
12 for ~adjustably mounting the bracket
frame 11 upon the door frame 8. A two-
part lever arm 13 pivotally connected at its
mnner end to the bracket frame extends out-
wardly therefrom, and at its outer end is
pivotally connected to the outer end of
a two-part link 14, and the inner end of said
link is pivotally connected to a bracket mem-
ber 15 which 1s bolted to the door 9. The
outer end})ortion of the lever arm 13 is
formed with an arm’ 16 projecting approxi-
mately at right angles therefrom, and to the
outer end of this arm a piston rod 17 is

pivotally connected. The inner end of the

piston rod carries a piston 18 which recipro-

“cates in a cylinder 19 alined with the rod 17,

and said cylinder at its inner end is pivotally

connected to the bracket frame 11 by a tubu-.
lar pivot sleeve 20. The two parls of the .

[
[=13

60

70

75

80

90

100



<t

10

" pipe 23 to move the piston outwardly.
ball valve 25 1s positioned within the bove.

Lo
[}

30

(V]
<

.
<t

50

60

65

2

lever arm 13 are adjustably connected to-
gether by the bolt and slotted conmnection
21, while the two parts of the link 14 are
adjustably connected together by the bolt and
aperture connection 22 to fit doors which
rary in swing and position.

The tubular sleeve 20 is connected to a
ralved air supply tube 23 and the pivot
sleeve 20 is provided with a transverse air
port .24 extending from the bore of the
sleeve to the end of the cylinder to supply
air under pressure thercto from the supply

A

of the sleeve 20 at its intersection with the
ports 24 and engages the valve scat 26 to
close off the air to the cylinder, and a coiled
spring 27 yieldingly holds the valve up to
its seat, and the lower end of the spring
bears upon one end portion of a bell crank
lever 28 which is pivotally connected to the
bracket frame 11. The tubular sleeve 20 is
also provided with another valve gseat 29
engaged by the ball valve 25 to close off the
exhaust portion 20”7 of the sleeve while air
is being admitted to the cylinder 19. This
second valve seat is formed by a removable
inner sleeve 30 extending into the bore of
the tubular sleeve 20. As thus arranged,
and when the bell crank lever is swung
downwardly to release pressure on the
coiled spring, the pressure of the air will
move the ball valve downwardly to the seat
29 and close the exhaust bore while air is
admitted into the cylinder, and as soon as
the bell crank lever is moved upwardly to
increase the pressure on the spring, the ball
valve will be moved upwardly to its other
seat to close the supply and open the ex-
haust to the cylinder.

The other arm 31 of the bell crank lever
28 is formed with a socket 32 into which
extends the end portion of a screw or bolt
33 to form a loose connection therebetween.
The screw 33 is carried by one end portion
of an angular link 34 which at its opposite
end is pivotally connected to the medial
portion of a trip lever 85. The socket end
portion of the bell erank lever 28 extends
into a U-shaped or recessed end portion 84/
of the link 34 to prevent the lever from dis-
engaging the end of the serew 33 while
maintaining the parts loosely connected to
prevent the parts binding in turning. The
opposite end of the trip lever 35 is arranged
to snap under the edge of the armature 36
of an electromagnet 37 mounted on. the
frame 11. The electromagnet is controlled
by a remotely positioned switch 38 connect-
ed to a battery 39 by wires 40.- The trip
lever 35 is normally held in engagement
with the edge of the armature, as clearly
shown in Figs. 5 and 6, and when in said
position tension is placed upon the spring
97 to cause it to close the valve 25 against
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the pressure of the air. When the magnet
armature releases the trip lever, the coiled
spring 27 will force said lever to the posi-
tion shown in Fig. 3.

A spring 41 comnected to the magnets,
and extending around the armature, limits
the outward swing of said armature.

To retard the outward swing of the trip
lever 35 and to prevent rebound, a screw 42
extends through the main frame 11 and is
threaded through a medial portion 85" of
the trip lever, and the head 427 of the screw
is clamped in adjusted position by a plate
43 engaged by a clamping screw 44 The
plate engages the head and when the serew
1s tightened the screw 42 will he maintained
in adjusted position. In adjusting the
screw 42, the side portion of the lever is
drawn close to the side of the frame so that
as the screw serves as the fulerum of ilhe
lever, the upward swing of the lever will
cause the lever to move laterally by the
thread and bind against the side of the
frame and thus prevent rebound and stop
the outward movement of the lever. In
moving inwardly or to armature engaging
position, the thread will cause the lever to
move away from the side portion of the
frame and be free to swing inwardly to ar-
mature engaging position. By adjusting
the screw 42 to position the trip lever near-
er to. or farther from the side portion of

‘the frame, the trip lever may be retarded

and stopped at any desired point.

The compressed air when admitted to the
cylinder will force the lever 13 and the link
14 outwardly and swing the door from a
closed position to a half-open position or
from an open position to a half-closed po-
gition, while another means now about to be
explained completes the opening or closing
movement.

A Lell crank lever 45 positioned alongside
of and fulerumed on the hub of the lever
arm 13 which surrounds the pin 46, is

Tormed with a long arm 45" and a short arm.

47, The long arm 45 extends towards the
trip lever 35 and at its inner end is provided
with a projecting pin 48 which is pivotally
connected by a link 49 to the trip lever 85,
so that when the lever arm 13 is swung out-
wardly, the trip lever 35 will be swung in-
wardly to engage the inner edge of the
armature 36, as shown in Fig. 5. The forma-
tion of the pivotal connection between the
pin 48 and the link 49 is in the form of a
slot and pin connection to permit independ-
ent Inward movement of the bell crank
lever 45. ‘

To provide for adjusting the period of re-
turn of the trip lever to armature engaging
position, a small bell crank lever 50 is piv-
otally mounted on the hub of the lever arn
13 between the lever arm 13 and the bell
crank lever 45, and is formed with an angu-
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lar portion 50 which projects in the path of
movement of the short arm 47 of the lever
45. This bell crank lever 50 is formed with
a segmental slot 51 for receiving a bolt 52

which extends through the slot and is

threaded into the lever arm 13 to adjustably
connect the said small bell crank lever 50 to
said lever arm. As thus arranged the frip
lever 34 may be swung inwardly to engage
the inner edge of the armature-at any point
of the movement of the lever arm 13 by
clamping the small bell crank lever 50 to the
said lever arm 13 at the point desired.

As before mentioned, compressed air in
the cylinder 19 will swing the door to
slightly less than half open or half closed
position, and the momentum of the move-
ment will swung the door over the dead
center line, and in order to complete the
opening or closing operation, a cylinder 53
pivotally connected at its inner end to the
frame 11 by the pivot pin 54 extends out-
wardly therefrom, and carries a tubular pis-
ton rod 55 which is pivotally connected at
its outer end to part 16 of the lever arm 13
by pivot pins 56, as clearly shown in Ifig. 4.
A piston. 57 positioned within the cylinder
53 and surrcunding the inner headed ena 58
of the piston rod 55 has a loose connection
with said rod. The headed end 58 fits into
the sleeve portion 57 of the piston and is
formed with hexagonal sides to provide
spaces between the head and the sleeve of
the piston, and the sleeve portion is provided
with collars 59 spaced a short distance from
the head to permit a slight independent re-
ciprocation of the piston rod and head. The
collars 59 have openings 59" to permit oil to
flow therethrough and the spaces between
the head 58 and the piston sleeve 57 per-
mit oil to flow therebetween. The bore 60 of
the piston rod extends through the head of
said rod and is intersected by a transverse
bore 61 leading to the periphery of the head.
A ball valve 62 positioned at the intersection
of the bores 60 and ‘61 controls the flow of
oil through the piston head bore 60 by
means of a valve rod 63 which extends
through the bore 60 from the ball valve 62
to the outer end of the piston rod 55 and is
provided with a threaded head 64 for con-
venience in adjusting the rod to limit the
movement of the ball valve away from its
seat. The piston 57 is also provided with a

~bore 57’ which is in alinement with the

bore 60, and the piston rod head 58 also
serves as a valve to close said bore 57" to
the extent of preventing the oil from pass-
ing from said bore to the space between the
piston and the inner end'of the rod head
when the head is in engagement with the
inner part of the piston 57. As thus ar-
ranged, the first one-sixteenth of an inch

outward movement of the piston rod and

head will be away. from the piston, and

‘3

this movement will open the space between
the piston and the rod head and permit the
oil to freely. flow through the openings 59
and between the periphery of the head and
the piston and through the piston bore 57"
After this one-sixteenth movement, the rod
head 58 engages the inner collar59 and pulls
the piston 57 outwardly to the outward end
of the stroke. On the return stroke, the
piston rod head moves inwardly one-six-
teenth of an inch and closes the side flow
of the oil from the piston bore 57/, so as to
give the desired resistance to motion in-
wardly. © After this independent movement
of the piston rod and head, the piston is
moved inwardly by the head, and the oil be-
tween the piston and the inner end of the
eylinder will flow through the bore 57" and
the portion of the bore 60 controlled by the
ball valve 62, and then through the trans-

“verse bore 61 and between the periphery of

the rod head and the piston sleeve, and then
through- the collar openings 59" into the
outer end portion of the c¢ylinder. In mov-
ing inwardly, the speed of travel of the
piston is controlled: by. the adjustment of
the ball valve by the valve rod 63.

A coiled spring 65 positioned within the
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cylinder 53 and surrounding the tubular pis- .

ton rod and interposed between the piston
and the outer end of the cylinder is adapted
to complete the remaining half movement
of the swing of the door towards open or
closed position. '
Assuming that the door is to be opened,
the switch 38 is closed sufficiently long to
complete the circuit to the magnets and re-
lease the armature, which will through the
intermediary of the parts described, open the
compressed air valve to the air cylinder and
cause its piston, to move outwardly and
swing the door to slightly less than half
open position. In thus moving to said posi-
tion, the spring 65 will be compressed by
the outward movement of the piston 57. As
soon as the door reaches this half po-
sition, the trip lever 35 will be moved in-
wardly to close the compressed air valve
and to again engage the inner edge of the
armature. The momentum of the half swing
of the door will carry it by the dead center
line and the spring 65 will exert its pressure
to swing the door to open positicn. To close
the door, the switeh is again closed to release
the trip latch-and permit the compressed air
to enter the cylinder 19 and actuate the pis-
ton to swing the door to approximately a
half-closed position, and at this point the

‘trip latch is released to close the air valve.

In swinging to the half-way position, the
spring in the cylinder” 53 is again com-
pressed, and when the door swings over the
dead center line by momentum, the spring
will exert its pressure to continue the move-
ment and completely “close the déor, with
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the parts in position to be again operated
to open the door.

From the foregoing description, it will be
seen that the fluid pressure means is used
to swing the door from a closed or open po-
sition to a half open or closed position, and
that in each instance a spring means is used
to complete the movement in either. diree-
tion.

For the work performed, the device is of
very simple construction and is well adapted
for the puipose described.

What §'claim as my invention is:

L. The combination with a door and its
frame, of o means for opening and closing
the door, compriging a bracket member con-
nected to the frame, a lever arm pivetally
connected at one end to the bracket, a link
member pivotally connected at one end to
the door and at its other end to a medial
portion of thedever arm, a cylinder pivotally
connected to the bracket, a piston within the
evlinder and having a rod which is pivotally
connected to the outer end portion of the
fever arm for moving - the door approxi-
mately one-half of its movement towards
open o1 closed position, an electromagnetic
means carried by the bracket and controlled
from a distant point for controlling the flow
of pressure fluid to the cylinder, an oil cyl-
inder pivotally connected at its inner end to
the bracket, a piston within the cylinder
and having a bore, a piston rod pivotally
connected to the lever arm and extending
into the cylinder and having a head on its
inner end which movably extends into the
piston and serves as a valve to partly close
the bore of the piston, said head having a
bore closed by a check valve, and a coiled
spring within the oil cylinder and surround-
ing the piston rod for moving the piston
inwardly to complete the opening or the
closing movement of the door in the direc-
tion in which it is moving.

2. The combination with a door and its
Trame, of a means for opening and closing
the door, comprising a bracket momber con-
nected to the frame, a lever ammi pivotally
connected at one cnd to the bracket, o link
member pivotally connected at one end to
the door and atits other end to a medial por-
tion of the lever arm, a cylinder pivotally
connected to the bracket, a piston within the
cylinder and having a rod which is pivotally
connected to the lever arm for moving the
door approximately one-half of its move-

ment towards open or closed position, an.

clectromagnetic means carried by the bracket
and controlled from a distant point for con-
trolling the flow of pressure fluid to the
cylinder, an oil cylinder pivotally connected
at its inner end to the bracket, a piston
within the cylinder and having a bore, a
piston rod pivotally connected to the lever
arm and extending into- the. cylinder and
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having a head on its inner end which mov-
ably extends into the. piston and serves as
valye to partly close the bore of the piston,
said head having a bore closed by a check
valve, means controlling the movement of
said checlt valve to open position, and a
coiled. spring within the o1l cylinder and
surrounding the piston rod for moving the
piston inwardly to complete the opening or
the closing movement of the door 1n the di-
rection in which it is moving.

3. The combination with a door and its
frame, of a means for opening and closing
the deor, comprising a bracket member con-
nected to the frame, o lever arm pivotally
connected at one end to the bracket; a link
member pivotally connected to the door and
to the lever arm, a cylinder pivotally con-
nected to the bracket, a piston within the
eylinder and having a rod which is pivotally
connected to the lever arm for moving the
door approximately one-half of its move-
ment towards open or closed position, an
clectromagnetic means carrvied by the bracket
and controlled from a distance point for con-
trolling the flow of pressure fluid to the cyl-
inder, an oil cylinder pivotally connected at
its inner end to the bracket, a piston within
the cylinder and having a bore, a piston rod
pivotally connected to the lever arm and
extending into the cylinder and having a
head on 1ts inner end which movably extends
into the piston and serves as a valve to
partly - close the bore of the piston, saud
head having a bore closed by a check valve,
a valve rod engaging the check valve and
extending through the piston rod and hav-
ing a part in threaded engagement with the
piston rod to adjust the movement of said
ralve to open position, and a coiled spring
within the oil cylinder and swrounding the
piston rod for moving the piston inwardly
to complete the opening or the closing move-
ment of the door in the direction in which it
is moving.

4. The combination with .a door and its
frame, of a means for opening and closing
the door, comprising a braclket member con-
nected to the frame, a lever arm pivotally
connected at one end to the bracket, a link
member pivotally connected to the door and
to the lever arm, a cylinder pivotally con-
nected to the bracket, a piston within the
cylinder and having a rod which is pivotally
connected to the lever arm for moving the
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door approximately one-half of its move- -

ment towards open or closed position, an
electromagnetic means carried by the bracket
and controlled from a distant point for con-
trolling the flow of pressure fluid to the
cylinder, an oil cylinder pivotally connected
at its inner end to the bracket, a piston with-
in the cylinder and having a bore, a piston
rod pivotally connected to the lever arm and
extending into the cylinder and having a
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head on its inner end which movably extends
into the piston and serves as a valve to
partly close the bore of the cylinder, said
head having a bore closed by a check valve,
said head also having a transverse bore
which intersects the first mentioned bore
adjacent the check valve to permit the flow
of oil through the bores of the piston and
the head and the transverse bore to the op-
posite side of the piston when the piston is
moving inwardly, a valve rod engaging the
chech valve and extending through the pis-
ton rod and having a part in threaded en-
gagement with the piston rod to adjust the
movement of said valve to open position,
and a coiled spring within the oil cylinder
and surrounding the piston rod for moving
the piston inwardly to complete the opening
or the closing movement of the door in the
divection in which it is moving.

5. The combination with a door and its
frame, of a means for opening and closing
the door, comprising a bracket member con-
nected to the frame, a lever arm pivotally
connected at one end to the bracket and hav-
ing a projecting portion, a link member
pivotally connected to the door and to the
lever arm, a-cylinder pivotally connected to
the bracket by a tubular pivotal connection
through which air under pressure is sup-
plied to the cylinder, a valve within said
pivotal connecticn for cofitrolling the flow
of air to the cylinder, a bell crank: lever
yieldingly controlling the valve, an electro-
magnetic means carried by the bracket and
having a remote control and an armature, a
trip lever releasably engaging the armature
and pivotally connected -to the bell crank
lever, a threaded member forming the piv-
otal connection of the trip member to move
the trip member laterally into braking en-
gagement with the bracket to retard the
movement of said trip lever, a piston within
the ¢ylinder and having its rod connected to
the projection of the lever arm, an oil cyl-
inder pivotally connected to the bracket, a
piston within the oil cylinder and having
a sleeve and a central bore, a piston rod
pivotally connected to the projection of the
lever arm and extending into the oil cylin-
der and having headed end which recipro-
cally engages the piston sleeve and also
moves said piston, said headed end also
serving as a valve to partly close the bore
of the piston and also having longitudinal
and transverse bores, a valve controlling
said longitudinal bore, a rod extending
through the oil cylinder piston rod and en-
gaging the valve, the outer end of the valve
rod having a threaded engagement with the
piston rod to adjust the opening of said
valve, and a coiled spring surrounding the
oil cylinder piston rod and interposed be-
tween the piston and the outer end portion
of the oil cylinder.

5

6. The combination with a door and its
frame, of a means for opening and closing
the door, comprising a bracket member con-
nected to the frame, a lever arm pivotally
connected at one end to the bracket and
having a projecting portion, a link member
pivotally connected to the door and to the
lever arm, a cylinder pivotally connected to
the bracket by a tubular pivotal connection
through which air under pressure is sup-
plied to the cylinder, a valve within said
pivotal connection for controlling the flow
of air to the cylinder, a bell crank lever
yieldingly controlling the valve, an electro-
magnetic means carried by the bracket and
having a remote control and an armature,
a trip lever releasably engaging the arma-
ture and pivotally connected to. the bell
crank lever, a threaded member forming the
pivotal connection of the trip member to
move the trip member laterally into braking
engagement with the bracket to retard the
movement of said trip lever, a bell crank
lever engaged by the lever arm for return-
ing the trip lever to its armature engaging
position, a piston within the cylinder and
having 1ts rod connected to the projection
of the lever arm, an oil cylinder pivotally
connected to the bracket, a piston within the
oil cylinder and having a sleeve and a cen-
tral bore, a piston rod pivotally connected
to the projection of the lever arm and ex-
tending into the oil cylinder and having
a headed end which reciprocally engages
the piston sleeve and also moves said piston,
said headed end also- serving as a valve to
partly close the bore of the piston and also
having longitudinal and transverse bores, a
valve controlling said longitudinal bove, a
rod extending through the oil c¢ylinder pis-
ton rod and engaging the valve, the .outer
end of the valve rod having a threaded en-
gagement with the piston rod to adjust the
opening of said valve, and a coiled spring
surrounding the oil eylinder piston rod and
interposed between the piston and the outer
end portion of the oil cylinder.

7. The combination with a door and its
frame, of a means for opening and closing
the door, comprising a bracket member con-
nected to the frame, a lever arm pivotally
corinected at one end to the bracket, a link
member pivotally connected to the door and
to the lever arm, a cylinder pivotally con-
nected to the bracket, a piston within the
cylinder and having a rod which is pivotally
connected to the lever arm for moving the
door approximately one-half of its move-
ment towards open or closed position, an
electro - magnetic means carried by the
bracket and controlled from a distant point
for controlling the flow of pressure fluid to
the cylinder, means moved by the lever arm
for setting the pressure fluid means in oper-
ative position, and a yielding means con-
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nected to the bracket and to the lever arm
and put under tension by the pressure fluid
for completing the opening or closing move-
ment of the door in the direction in-which
it is moving. -

8. A door operating device, comprising a
bracket, a lever arm pivotally connécted at
one end to the bracket, a link member piv-
otally connected to a medial portion of the
lever arm and having means for pivotal con-
nection with a door, a fluid pressure means
connected to the lever arm and to the outer
cnd portion of the bracket for moving the
lever arm a certain distance, electromagnetic
means carried by the bracket for controlling
the flow of fluid pressure to the fluid pres-
sure means, and a yielding means connected
to the bracket and to a medial portion of
the lever arm and put under tension by the
fluid pressure means for completing the
movement of the lever arm in the direction
it is moving.

9. A door operating device, comprising a
bracket, a lever arm pivotally connected at
one end to the bracket, a link member piv-
otally ¢onnected to a medial portion of the
Iever arm and having means for pivotal con-
nection with a door, a fluid pressure means
connected to the lever arm and to the outer
end portion of the bracket for moving the
lever arm a certain distance, electromagnetic
means carried by the bracket for controiling

1,716,707

the flow of fluid pressure to the fluid pres-
sure means, means actuated by the lever
arm for setting the pressure fluid means in
operative ‘relation to the electromagnetic
means, and a yielding means connected to
the bracket and to the lever arm and put
under tension by the fluid pressure means
for completing the movement of the lever
arm in the direction it is moving.

10. A trip lever brake and stop means for
a door operating device, comprising a sup-
port, a screw mewmber carried by the sup-
port, and a trip lever threaded on the screw
and turnable thereon to frictionally cngage
the side portion of the support carrying the
screw to retard and stop the movement of

~the trip lever at a predetermined point.

11. A trip lever brake and stop means for
a door operating device, comprising a sup-
port, a screw member revolubly adjustably
carried by the support, means for holding
the screw member in adjusted . position,
and a trip lever having a threaded fulcrum
engagement with the screw member, said
threaded - engagement causing the lever
when turned to move laterally on the screw
member and impinge against the side por-
tion of the screw support to retard and stop
the twning movement of the trip lever.

In testimony whereof, I aflix my signa-

ture.
LOUIS F. SCHOELEKQPT.
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