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DOOR-OPERATING MECHANISM

Application filed Barch 13, 1928. Serial No. 261,365,

This invention relates to door operating
mechanism particularly adapted for facili-
tating the opening and cloesing of two-part
telescopically related doors of the large
heavy type used in freight and pier sheds,
factories and the like, where large doorway
openings are Necessary.

A primary object of the invention is to
simplify the mechanism for controlling the
opening and closing of doors of the type re-
ferred to and to provide a mechanism which
will operate with a minimum amount of
mantial effort. In that connection the in-
vention contemplates novel means which can
be reliably depended upon to initially tele-
scope the door sections in the opening move-

tions, into approximately the horizontal
plane of the top of the door opening so as to
provide a full uncovered opening for what-
ever use required. The constructions here-
tofore employed have required the expendi-
ture of considerable energy or force to ac-
complish the swinging movement of the col-
lapsed door sections, and for that reason
have required more or less complicated
mechanism not only to effect the initial lift-
ing movement but also to support the weight
of the combined door sections.

Accordingly, a further object of the in-

vention is to provide a construction which
functions more or less as a carriage or truck
which tomes into play after the upper and
lower door sections are in telescopic relation
to assist in supporting the weight of both
door sections so that the final or last half of
the movement of the door opening operation
may be accomplished with greater- ease.
That is to say, it is proposed to provide a con-
struction whereby the door parts, during their
swinging movement, are supported while
travelling, thus relieving the elevating mecha-
nism from more pull or strain than is required
to initially lift the lower section into- tele-
scopic relation with the upper door section.

- 'With the above and other objects in view
which will more readily appear as the nature
of the invention is better understood, the
same consists in the novel construction, com-
bination and arrangement of parts herein-

after more fully described, illustrated and
claimed. ,

A preferred and practical embodiment of
the invention is shown in the accompanying
drawings, in which :—

Figure 1 is an inside elevation of a door
equipped with the present improvements.

Fig. 2 is a side edge elevation with the
doors:closed, showing door frame in section.

Fig. 3 is a side edge elevation with the low-
er door telescoped in the upper door and
both partly elevated. .

Fig. 4 is a side edge elevation of the door
sections completely elevated to provide full
doorway clearance. :

Fig. 5 is a detail cross-sectional view taken
on the line 5—5 of Fig. 1. . '

Fig. 61is a detail cross-sectional view taken
on the line 6—6 of Fig. 1. -

Figure 7 is an enlarged detail side eleva-
tion of the operator or lifting lever which
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constitutes a part of the carriage for the

lower door section.

Figure 8 is an enlarged detail view of the
lifting mechanism. ' '

Similar reference characters designate cor-
responding parts throughout the several fig-
ures of the drawings. '

The novel operating mechanism forming

the present invention 1s not concerned with ¢

the particular door construction nor the speci-
fic mounting thereof, but is directed more
particularly to a novel operating means for

the door which during a part of the move-

ment thereof functions as a carriage since it
assumes and sustains the dead weight of
the telescoped sections during substantially
the last half of the door movement.
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An example of a door to which the preseht .

invention may be applied is shown in the
accompanying . drawings wherein the lower
door section designated generally as A is
adapted to register with the upper door sec-
tion B by a sliding movement accomplished
through the movement of the section A rela-
tive to section B.in the guide members C
carried at opposite sides of the section B.
The upper door section B has a permanent
hinge mounting D at the top or lintel por-

tion of the deorway so-that when the two. °
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door sections are telescoped they are free to
swing together in a lateral and upward di-
rection, see Figs. 3 and 4 of the drawings.
As will be observed from Figures 1 and
3 the lower door section A when 1n its closed
position rests in the guide channels E car-
ried by the hollow posts or columns F of the
door frame which house the counter-weights
W, and as will also be seen from said figures
the inside portions of the channels E termi-
nate at the top as indicated as E’ 'so that

- before the lower door section has completed
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its telescopic movement with reference: to
the upper section B it may be free to swing
outwardly to begin its swinging or folding
movement caused by the present novel operat-
ing mechanism, as shown by the dotted line
in Fig. 3. .
Referring now more particularly to said
operating mechanism it will be observed
from Fig. 1 that the same includes a pair
of lifting levers G which are provided at
one edge portion with intermediately located
offset bearing eyes H. For each lifting lever
the bearing eye therefore is preferably car-
ried by a strap A securely and rigidly fast-
ened to the lifting lever by a series holding
bolts #’. These intermediate offset bearing

eyes H of the offset lifting levers G are

adapted to receive the trunnions or pivot bars
1 carried by the offset door brackets 2 fitted

to the lower door section A, theréby to sup-.

port the lower door section in such a way

- that the upper and lower pairs of rollers 3—3
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and 4—4 carried respectively at the top and
bottom ends of the levers G provide a car-

" riage for the lower door section. These roll-
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ers 3 and 4 are adapted to travel in a track-

way formed by the front and rear guides
or angle members 5 and 6 respectively. It
will therefore be seen that the lower door

" . “section A which is slidably guided in the
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channels E is supported and carried by the
operators or lifting levers G having suit-
able travellers or rollers at the opposite ends

.thereof which are guided between and by

the said angle members. .

‘As will be apparent from Figs. 2 and 3 of
the drawings the said angle members 5 and
6 are parallel for substantially the full height
of the door opening but at a point indicated
at 62, the rear angle 6 curves from a vertical
plane into substantially a horizontal plane
6, while the .front or forward angle 5 con-
tinues vertically upward in_ the same plane
as its lower portion, as indicated at 52, to
form a guiding bearing or base against
which the lower rollers of the lifting lever
4 engage. ) . o
_ The lower end of each lifting lever F has
fitted thereto achain adjusting bolt & carry-
ing a clevis or coupling head &” to which
is secured the lower end of a lifting element
which preferably is the chain 7. These

.chains extend upwardly, at the front sides

1,789,189

of the lifting levers G and over the sprocket
wheels 8 mounted on a cross shaft suitably
supported horizontally on the inside of the
door frame at the top thereof, as is best

seen in Fig. 1 of the drawings, and said

chains are directed by the sprocket wheels
8, into the hollow column F and have the
countersweights W attached thereto. The

said shaft 9 is provided with a gear 10 mesh-

ing with a pinion 11 carried by shaft 12
which latter 1s in turn connected by the gear
13 and pinion 14 with an operating shaft 15.
This shaft may be provided with a sprocket
wheel 16 for receiving a looped or equivalent
operating element or chain 16* to permit of
the operator turning the wheel 16 to cause
the shaft 9 to accomplish the lifting of the
levers G constituting the carriage for the
door.. . '
Assuming that the door is in its-closed po-
sition, namely, that shown in Fig. 1, the lower
and upper sections A and B will be in the
relation shown in side elevation in Fig. 2. If
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the operator desires to open the doors the op-

erating mechianism will be moved through the
pulley 16 and its associated gearing to there-
by turn the shaft9. The rotation of the shaft
9 will turn the sprocket wheels 8 and the pull
thus exerted and aided by the counter-
weights W will be transmitted to the lower

‘end of the lifting levers G. The initial up-

ward _movement of the door A will be to

telescopically engage the upper door section

B, such telescopic movement persisting until
the upper rollers 8 of ‘the hfting levers G
reach the curved track section 6*. By the
time that the upper rollers begin to follow the
angle member forming the, curved track sec-
tion the bottom edges of both door sections
will be clear of the channels E and both doors
will be permitted to start their swinging
movement (Fig. 3) on the hinges D. By rea-
soncof .the fact that the rear ‘track section

6 curves outwardly and away from the front.

of the door, there will be a gradual transfer
of the dead weight or load of the combined

door sections A and B to the substantially,

horizontally disposed-section 6° of the track
which will materially assist and ease up on
the final movement of the door to the full
open position shown in Fig. 4. On the other
hand when the door is desired to be closed
there will be a correspondingly gradual clos-
ing movement effected not only because of the
resistance of the counter-wéights but because

in the initial downward swinging movement. °

of the door, the weight of the two door sec-

‘tions is partially suspended until the hinges

D relieve the weight of the upper section

incident to the swinging movement. This ac- &

tion is made possible because of the fact that
the pivot joint 1.for the lifting levers G is
offset from-a line connecting the rollers 3 and

95

100

105

110

115

4 and the lifting chain, but is so attached that -

its center line 1s still
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:fuxther; offset from the
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center point 1 so that the tendency when lift-
ing on the lifting chain, with a load hinging
at the center 1, is to tip the top roller 3 to.the
left, causing the upper rollers 3 to follow and
bear against the upper curved part of the
track 6—62—6°, until the top rollers 3 reach
the position shown in Fig. 4. During all of
this movement the bottom rollers bear against
and ride on the other track or guide 5—5
From the foregoing it will be apparent that
a novel and distinctive feature of the inven-
tion resides in the provision of a novel operat-
ing mechanism for a two-part telescopic door
wherein the telescopically mounted section is
arranged on a travelling carriage or carrier
which not only assists in the vertical manipu-
lation of the telescopic section but also func-

tions as a load suspending element and carrier.

for both doors during their swinging and piv-
otal movement to provide full doorway clear-
ance.

Without further description it is thought
that the features and advantages of the in-
vention will be readily apparent to those
skilled in the art, and it will of course be un-
derstood that changes in the form, proportion
and minor details of construction may be re-
sorted to, without departing from the spirit
of the invention and scope of the appended
claims. , .

T claim:—

1. A door operating mechanism including

_in combination with a two-part telescopic
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door, an operator pivotally connected inter-
mediate its ends with the lower door section
and adapted to have an upward and lateral
movement, and guide means cooperating with
both ends of said operator to direct it up-
wardly and laterally when it is lifted.

2. A door operating mechanism including
a two-part telescopic door, an operator piv-
otally connected intermediate its ends with
the lower door section, means conperating
with the ends of said operator fo. guiding

5 same to initially effect telescopic relation be-

tween the two parts of the door and subse-
quently to effect unitary swinging movement
of the telescoped door sections, and lifting
means for the operator.

3. A door operating mechanism including
in combination with a two-part telescopic
door, an operator pivotally connected inter-

mediate its ends with the lower door section,

means forming a guide-way for slidably re-
ceiving the operator, the sides of said guide-
way diverging at the upper end thereof to
provide vertically and laterally extending
track portions with which the ends of said

-operator are adapted for cooperation respec-

tively when the operator is lifted to effect

swinging movement of the door, and means

for lifting the operator.

4. A door operating mechanism including
in combination with a two-part telescopic
door, two upright guide tracks, one of which
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has a top lateral track extension, a lifting
lever having its lower end in bearing engage-
ment with one of said tracks and its upper
end in bearing engagement with. the other of
said tracks, said lifting lever having a piv-
otal connection intermediate its ends with
an intermediate part of the lower door sec-
tion and lifting means for said lever.

5. A door operating mechanism including
in combination with a two-part telescopic
door hinged at the top of the doorway, guides
arranged at each side of the doorway and in-
cluding a 'laterally offset supporting track
portion, roller equipped operators adapted
to travel in said guides and pivotally con-
nected at their intermediate portions with
the lower door section, and means for raising
said operators.

6. A door operating mechanism including
in combination with a two-part telescopic

70

75

80

85

door hinged at the top of the doorway, guides -

‘arranged at each side of the doorway and in-

cluding a laterally offset supporting track
portion, roller equipped operators adapted to
travel in said guides and pivotally connected

at their intermediate portions with the lower

door section, and means connected with the
lower ends of said operators for raising the
same in the guides to effect initial telescopic

-engagement of the two-part door sections,

and then subsequently causing the upper
ends of the operators to move onto the later-

.ally extending track portions of the guides

while the front portions thereof continiie in
engagement with the front members of the
guides. S S -

7. A door operating mechanism for doors
including top and bottom sections adapted to
be moved into registering relation and the
top section being hinged at the top of the
doorway, and means for guiding the lower
door section into registry with the upper
door section and then swinging said sections
when brought into registry on the hinges,
said ‘means including operators pivoted to
the lower door section and provided at their
upper ends with rollers, and means forming
opposite guideways having laterally deflected
portions with which the rollers at the upper
ends of the operators cooperate to sustain the
load of the doors while they are swinging on
the hinges. ,

8. A door operating mechanism including
in combination with a two-part telescopic
door, the top section of which is hinged to
the doorway, a lever pivoted intermediate
its ends to the lower door section, rollers at
opposite ends of the lever, front and rear
track members arranged in parallel relation
to substantially the full height of the door-
way and constituting guides for said rollers,

‘and the rear track section being provided

with a laterally and rearwardly extendin
section on which the rollers at the upper en
of the lever are adapted to bear, and lifting
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means connected with the lower end of the
lever. .

9. A door operating mechanism, including
in combination with a door including upper
and lower sections adapted to be moved into
registéring relation and the upper section

‘being hinged to the top of the doorway,

guide means for the lower door section, chan- -
nels carried by the upper door section for
telescopically receiving the lower door sec-
tion, and means for lifting and swinging said
door sections comprising front and rear
track members, said front track members be-
ing vertical throughout their length and the
rear track members being provided with an
approximately - horizontally disposed and
rearwardly ~ extending  section,  roller
equipped devers pivotally carried by the
lower door section and adapted to move be-
tween the parallel portions of the tracks
until the lower door section moves out
out of the zone of its guideway, and means
connected with the lower ends of the levers
for lifting the same whereby after the lower
door section has moved out of its guideway
the levers may rock so that the upper ends
thereof move onto the approximately hori-
zontal portions of the track-way to carry
both door sections in their swinging move-

-ment,

10. A door structure comprising an upper
door hinged at its upper end for swinging
movement, a lower door adapted for move-
ment into overlying relation to said upper
door, means connecting said doors togethér
for unitary swinging movement when said
doors are disposed in overlying relation, ver-
tically and laterally extending guide means,
means connected with the lower door cooper-
ating with said guide means to move the
lower door initially into overlying relation
to the upper door and subsequently to impart
unitary swinging movement to the doors,
and means for operating said last-named

§ means.

11. A door structure comprising an upper
door hinged at its upper end for swinging
movement, a lower door adapted for move-
ment into overlying relation to said upper
door, means connecting said doors together
for unitary swinging movement when said

_doors are disposed in overlying relation, ver-

tically and laterally extending guide means,
a member cooperating at its ends with said
guide means and pivoted intermediately to
said lower door, and means for moving said
member to move the lower door initially into
overlying relation to said upper door and
subsequently to impart unitary swinging
movement to said doors. .

In testimony whereof I hereunto affix my
signature. : ’

. DAVID H. MORGAN.



