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UNITED STATES

1,916,652

~ EDWARDS ASSIGNOR TO SAID BEEMAN

DOOR OPERATING MECHANISM

Application filed December 28, 1931. Serial No. 583,426.

Our present invention has for its object
to provide an extremely simple and highly

efficient mechanism for operating an over-:

head sliding door for a garage or the like.
To the above end, the invention consists

of the novel devices and combinations <_)f
devices hereinafter described and defined 1n-

the elaims.

In the accompanying drawings, which
illustrate the invention, like characters indi-
cate like parts throughout the several views.

Referring to the drawings:

. Fig. 1 is a perspective view taken from
the inside of a garage or other building,
fragmentarily illustrated, having a wide
door opening that is closed by a multi-section
overhead sliding deor and also illustrating
the improved operating mechanism as de-
signed and used for opening and closing a
wide -door; IR

Fig. 2 is a fragmentary detail view partly
in side elevation and partly in section taken
substantially on the line 22 of Fig. 1, on
an enlarged scale, some parts being shown
in different positions by means of broken
lines; : : '
Fig. 8 is a view corresponding to Fig. 2
with the exception that the number of parts
illustrated have been reduced and certain
of the illustrated parts have been broken
away and sectioned on an enlarged scale;

Tig. 4 is a detail view principally in sec-

tion taken on the line 4—4 of Fig. 2, on an
enlarged scale, with certain of the parts
shown in different positions by means of
broken lines; . '
Fig. b is-a detail view partly in elevation
and partly in vertical section taken on the
line 5—5 of Fig. 2, on an eniarged scale;
and : -
Fig. 6 is-a view corresponding to Fig. 1,
but still further fragmentarily illustrated,

with the exception that the operating mecha.

nism shown is designed for opening and

“closing a relatively -narrow multi-section

overhead sliding door. - o
The niumeral 7 indicates a garage or other

- building having a wide door opening 8 and

a multi-section overhead sliding door 9 for

" closing said -opening: Adjacent sections of

the door 9, which are vertically spaced when.
-closed, are connected at their inner faces by
The door 9 is: supported.and .

hinges 10.
guided by a plurality of rollers 11 arranged

to run in channeled tracks. 12. Certain of

the rollers 11 are journaled on the pivot pins
of the hinges 10, at the vertical edges of the
door 9, and the other of said rollers .are
journaled on pins at the four corners of the
door 9. The tracks 12 are arranged with
their channels in opposing relation and in-
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clude vertical sections at the sides of the -

dcor opening 8, which are rigidly secured. to

_the frame therefore, and overhead horizontal

sections which are just above the door open-
ing 8. These horizental sections of the track

12 are supported by brackets 13 from the:
ceiling of the building 7. The elbows of the

track 12 are formed on curves for the free
and easy travel of the rollers 11 between the
vertical and = herizontal  sections of the
tracks 12.

The parts thus far described are of stand--

ard ‘and well-known construction and have
been illustrated simply for the purpose of
showing the invention in working position.

Referring now in detail to the invention .
which shows two of the improved operators -

for the door 9, which is relatively wide, and
which operators are attached. to said door,
one near each upper corner thereof, and
simultaneously operated to positively open
and close the door 9 without angular move-
ment in the plane thereof: Each operator,
which is complete in itself, includes a long

horizontal rack 14 and an interméshing-

driven pinion 15. This rack 14, which ex-
tends longitudinally of the door 9 when open,
is inverted .and has on its back or upper edge
a tubular body 16 svhich is parallel to said
rack. - A long shaft 17 extends axially through
the rack body 16 and affords a guide for said
body which holds the rack 14 for straight line
endwise movement. The rack guide or shaft
17 is above the horizontal sections of the
tracks 12 and is rigidly secured at its front
end to the front wall of the building 7, as
indicated at 18, and likewise secured at its

rear end to theceiling of said building, asin--
‘dicated at 19. In some instances the rear.end
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of the shaft 17 may be secured to the rear
wall of the building 7, as indicated by broken
lines in Fig. 1, instead of to the ceiling, as in-
dicated by full lines.

Both pinions 15 are rigidly secured to.a
long shaft 20 which extends transversely

under the racks 14 and is journaled in bear--
ings 21 on the ceiling of the building 7. In-

actual installation the shaft 20 will be op-
erated to reciprocate the racks 14 by a re-
versible electric motor or other motive power
but for the purpose of this case, it is not
thought necessary to illnstrate the same.
Each rack 14 is attached to the doer 9 by a
toggle-acting connection which includes an
arm 22 and a link 23, This arm 22 is formed
with and projects radially downward from
a bifurcated head 24 turnably mounted on
the front end portion of the rack body 16 and

“the link 28, which is made up of a pair of lat-
erally spaced flat metal bars. These link bars:

are pivotéd at their upper ends to the arm
22, one on each side thereof, by a nut-equipped

bolt 25 for swinging movement toward and
. from the door 9. The other or lower ends of

the bars forming the link 23 extend between
a pair of laterally spaced vertical angle bars
96 and are pivoted and detachably secured

_thereto by a nut-equipped bolt 27. The two

30

pairs of angle bars 26 are rigidly secured to

~ the door 9 at its inner face and near the two
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upper corners thereof with the axis of the
bolts 27 substantially aligned with the pivet
pins of the uppermost pair of hinges 10.
The bifurcated head 24 is held against
axial movement on the rack body 16 by a
fixed collar 28 cn said body between the
prongs of the head 24. Journaled on the

‘Thead 24; forward of the rack body 16, is'a

40° pair ‘of anti-friction roliers 29 arranged to

run on diametrically opposite sides of the
shaft 17 and support the respective end of

said body out of contact therewith. .. Xt will:

be noted that the internal diameter of the

“rack body 16 is slightly larger:-than the ex-

ternal dismeter of the shaft 17. The pinion

15 supports the rack 14 with its body 16 out-

of contact with the shaft 17 so that there is
very little friction produced by the endwise
movement of the rack 14 in respect to said
shaft. : : :
It is important to note that when the door
9 is closed and rests on the door sill; the head
24 is axially spaced from the shaft support 18

“with freedom for further forward endwise

movement and that the link 23 is oblique to
the plane of the door 9; or in other words the
toggle formed by the arm 22 and the link 23
is buckled, see Fig. 2.
endwise pressure on the rack 14 by the pinion
15 will tend to straighten the toggle 22—23
and thereby press the door 9 downward onto
the sill and it will also press the upper por-

tion of the door laterally against the frame
- stops. : S

Obviously, forward.
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In case the electric current or other source
of energy for the mechanism operating the

shaft 20 should be shut off, the link 23 may

be detached from the door 9 by removing the
bolt 27 and the head 24 turned about its axis,
to position the link 28 out of the path of
movement of the door 9, as shown by broken
lines in Fig. 4, so that said door may be manu-
ally operated. . :
A spring latch 80 is provided for holding
the link 23, as indicated by broken lines in
Fig. 4. This latch 30 is in the form of a flat
plate rigidly secured to the arm 22 and pro-
vided with a central aperture 31 arranged to
receive a detent 82 on the collar 28 to inter-
lock the latch 80 therewith. S
¢ is well-known that a wide vertical slid--
ing door will bind or stick, everi when guided
by rollers in tracks or ways, if it is not even-.
ly lifted or lowered or in case there should be
an obstruction on the sill that would tend to
til the door in the plane thereof. By using"
two of the improved door operators attached
to a door near each upper corner thereof, as
shown in Fig. 1, and stmultaneously actuat-
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ing the two operators, the door will be evenly -

moved and positively held against play or
slack that would tend to cause the same to
bind or stick in its tracks or ways. '

‘From the illustrations in the drawingsan
the above description it is evident that the
shafts 17, which are rigidly secured at each
of their ends to the building structure, posi-
tively hold the racks 14 against movement in
all directions except straight line endwise
movement, When the door 9 is closed, the
links 23, which are upright, positively lock:
the door closed without any play whatsoever:
It is also evident that very little head room,
above the door opening 8, is required for the
installation of either the single or double-op-
erator. o

Fig. 6 shows the use of only a single op-
erator for a relatively narrow door and:in
which installation the link 23 is attached to
the door at the transverse center thereof. In
this showing of the single operator, parts
thereof corresponding to like parts shown in
Figs. 1 to 5, inclusive, are given the same ref-
erence numerals followed by a prime, :

While the drawings show a multi-section
overhead sliding door the operating mecha-
nism is equally well adapted for use in -con-
nection with a solid door mounted for bodily’
swinging movement about a horizontal axis.
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From what has been said, it will be under- -

stood that the door operator described is ca-
pable of modifications as to details of: con-
struction and arrangement within the scope
of the invention herein disclosed and claimed.

What we claim is: 0 o

1. In a device of the class described, an
overhead sliding door, means for guiding the-
door from a closed vertical position to an.
open overhead horizontal. position, a rack
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having a tubular body, a shaft extending ax-

ially through the rack body and supporting

the ‘rack for endwise movement thereon,

means connecting the door to the rack body
for movement therewith, and means. for re-
ciprocating the rack to open and close the
door.

2. The structure deﬁned inclaim 1in Whlch
the shaft is secured at each end to a relatlvely
ﬁxed support.

The structure defined in claim 1 which

further includes a pair of anti-friction rollers

journaled on. the rack body at its front end
and arranged to run on diametrically oppo-
site sides of the shaft. :

4. In a device of the class descrlbed an
overhead sliding door, means for cruldmo' the

door from a closed vertical pos1t10n to an-

open overhead horizontal position, a rack
having a tubular body, a shaft extending ax-
ially thrOUOh the rack body and supporting

the rack for endwise movement thereon, a

head on the rack body at the front end there-
of, a pair of anti-friction rollers journaled
on the head arranged to run on diametrically
opposite sides of. the shaft, a link- pivotally
connecting the door to the head and means
for rec1procat1ng the rack to open and close
the door. ~

5. In a device of the class described, an
overhead sliding door, means for guldmcr the
door from a closed vertical position to an

-open overhead horizontal position, an over-:

head horizontal shaft extending longitudi-
nally of the door when open, a member

motunted on the shaft for reciprocatory move-
ment longitudinally thereof, means connect--

ing the door to. said member means for re-

ciprocating said member to open and close the
door, said door connecting means being mov-
able into an inoperative position to discon-

nect the door from the rack, and means for
holding the door connecting means inan in-
operqtlve position.

6. In a device of the class descrlbed, an
overhead sliding door, means for guiding the
door from a closed vertical position to an
open overhead horizontal position, an over-
head horizontal guide extending longitudi-
nally of the door when open, a member
mounted on the guide for reciprocatory
movement, a link plvomlly conniecting the
door to said member, means for reclprocatmo

‘said member to open and close the door, said
link being . detachable from the door‘ for
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movement out of its path of movement to
permit the door to be manually operated, and
a latch for holding the link out of said path
of movement.

7. In a device of the class described, an
overhead sliding door, means for guiding the

door from a closed vertical position to an.

open overhead-horizontal position, an over-
head horizontal guide extending longitudi-

nally of the door when open, a member mount- -

ed on the guide for reciprocatory movement,
a blfurcated head turnably mounted on the
inember, a fixed collar on the member between

the prongs of the head for holding said head -

against axial movement on the member, a link
pivotally connecting the door to the head,
said link being detachable from the door for
movement with the head about the axis there-
of out of the path of movement of the door
to permit the same to be manually operated,
and means for reciprocating the member to

'open and close-the door.

8. The structure defined in claim 7 which
further includes a latch on the head arranged

to interlock with a detent on the collar during
turning movement of the head on the mem- -

ber by the movement of the link out of the
path of movement of the door.
9. The structure defined in claim 1 in which

-the means for-connecting the door to the rack

body includes a radially projecting arm on
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the rack body and a link pivoted at one end -

to the arm and at its other end to the door,

sald arm and link when the door is closed . -

afford a toggle and at which time the door

‘affords a base of resistance for the toggle and

causes the same to straighten under the action
of the door reciprocating means and press the
door closed.

10. In a device of the class described, an
overhead sliding door, means for guldlng the
door from a closed vertical position to an open
horizontal position, a rack, a fixed shaft sup-
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ported at its ends, said rack being mounted

_on the shaft for endwise rec1procatory move-

ment, between the supported ends of said
shaft, means connecting the door to the rack
for movement therew1th and means includ-
ing a pinion meshing with the rack for re-
c1procatmg the same to open and close the
door, .

In testlmony whereof we aﬁix our s1gna—

tures.
EDWIN R. BEEMAN. ,
LLOYD B. EDWARDS.
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