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-This: invention ' relates to an  improved door

construction which is especially adapted for use-

on airplane hangars and in other places where
an unusually  wide- door opening is 1equ1red

5 Wh.le the door of the present invention is pri-
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arily ‘designed for use on airplane hangars, it
Wﬂl of course, be understood that it is equally
applicable to buildings for other purposes where
the characteristics of the door are similarto those
of an airplane hangar door.
The main objects of the 1nvent10n are to pro-

- vide a door of the class described which may be
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operned and closed-with comparative ease; to pro-
vide a deor of the class described which, when
open, will ocgupy a position, especially an-over-
head position, wherein it is-ouf of the way; to
provide. such & door which is. adjustable from
closed to open position -and vice versa through a
path of travel which- includes -or minimum of
space; to provide a door of the class described
which is adjustable in g vertical direction between

open and closed positions; and to provide a.door,

construction: of the class described which will be
comiparatively simple to manufacture and in-
- stall.’ In general, it is the object of the inven-

tion to provide an improved door construction of

the class described, and other objects and advan~
tages. of the invention will be understood by ref-
erence 0 the following specification and accom-
panying drawing in which an improved hangar
door. construction embodylng the 1nvent10n s
shown,

~In the drawing:— = - :

Fig. 1 is an elevation of-the inside of a portlon

: of 'a hangar door émbodying the inventiomn.

Fig. 2 is a section on-thé line 2—2 of Fig. 1, and,

Figs. 3 and 4 are sections similar to-Fig. 2 but
showing modified arrangements.

- Referring how to the drawing, a wall 5 repre-
sents one wall of an airplane hangar for example;
and. it is provided with a doorway 6 which is
adapted to be closed by a suitable door.

In this instance, the:door is formed of upper
and lower sections 7 and 8 respectively. The
upper ‘door section 7 is hinged as indicated at 9
+0 the wall 5 adjacent the upper edge of the door-
way 6 and the lower door section 8 is hinged as
indicated at 10 to the lower edge.of the upper
door
suitable length to close the doorway 6 and any
suitabie lecking devices, one of which is indicated
at 11 may be provided for locking the door in
closed position.

The door sections 7 and 8 are a,dapted to be

vertically adjusted = between = closed” position

gection 7. The doors 7 and 8 may be of any

(CL ?0——20)

(shown -in full lmes in Fig. 2) and open position
(shown. in broken lines in Fig. 2), the upper sec-
tion being folded or swung upwardly about its.
hinge connection 9 with the wall 5, and the lower
section 8 being: folded or swung upwardly about
its hinge connectlon 10" with the uppol door
section.

For coum;erba,lamcmf-r the weight of the doors
7 and 8 and for urging the upper- section 7 to
swing upwardly about its hinge mounting 9, an
arm 12 is pivotally mounted intermediate its ends
on a shaft 13. The shaft 13 is rotatably sup-
ported by suitable brackets such as indicated at
14 which are mounted on the wall 5 adjacent the
upper edge of the doorway 6. The brackets 14
are preferably .of a type having a hook-like por-
tion for receiving the shaft 13 so that the latter
may be placed in position by lateral movement
relative to the brackets instead of requiring end-
wise insertion of the shaft through bearing open-
ings in the brackets.

_One end, the lower end 15, of the arm 12 bears
agamst the adjacent face of:the upper door sec-
tion, & housing 16 being preferably provided {or
receiving the said arm pertion 15.. The housing
16 is. preferably of metal construction which en-
closes the- saidi. arm portion 15, and serves as a
wear plate for preventing wear on the door 7 by
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reason of movement of the arm portion 15 rela-. .

tive to-the door section. 'The upper end 17 of the .
arm 12 is provided with a suitable weight 18 and,
as shown, the arm is so arranged that the weight
18 tends to cause the lower arm portion 15 to
swing upwardly about the pivot shaft 13, whereby
the arm tends to swing the upper door section 7
upwardly about its hinge mounting 9.

For controlling the counterbalancmg effect of
the arm 12 and for causing thelower door section
8 to swing upwardly about its hinge mounting 10,
the following arrangement is provided.. A cable
19is gecured at one end to a cylindrical pulley 20
which is secured to the shaft 13. The cable ex-
tends upwardly from- the pulley 20, around a
guide roller 21 carried by a bracket 22 which is
secured to the wall 5, and around another guide
roller' 23 which is carried by the free end of the
weighted arm 17. The other end of the cable is
secured or. anchored as indicated at 24 to the wall
5. - Another cable 25 is secured at one end to the
small end of a conical pulley 26 which is mounted
on the shaft 13, and the other end of the cable
o5 'is anchored as indicated at. 27 to the lower
door section 8 adjacent its lower edge.

The shaft 13 -may be rotated by any. sultable
means, and i this instance I have indicated a
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tion 8 about its hinge mounting 10.
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2

worm and worm wheel device 28 which is adapted
to be manually actuated by means of a hand
wheel or crank 29. This worm and worm wheel

device includes. a sprocket which drives a chain’

30, which in turn drives the shaft 13 through the
agency of a sprocket secured to the said shaft.
Assuming that the door is in closed position as
illustrated, and that the shaft 13 is rotated in the
proper direction, it will be seen that the cable 19
will be undérwound from. the pulley 20 so as to
permit the weighted arm 17 to swing downwardly,
whereby the opposite end of the arm urges the
upper door section 7 to swing upwardly about its
hinge mounting 9. = At the same time, the cable
25 will be wound upon the conical pulley 26 to
effect folding movemsnt of the lower door sec-
By reason
of the differential in the rate of unwinding and

winding the cables 19 and 25, due to the provi-

sion of the conical pulley 26, the lower edge por-
tion of the lower door section 8 will be caused to

rise in a substantially vertical direction, while

the hingedly connected edges of the upper and
lower door sections swing upwardly to the posi-
tion indicated in broken lines in Pig, 2.

This arrangement is particularly desirable in
that it eliminates the necessity for tracks or
guides for controlling movement of the lower
door section, such tracks being objectionable in
that they resist adjustment of the door and
thereby render it difficult to open or close the
door., The described arrangement requires no
such guiding means wherefore the door is freely
adjustable between its open and closed positions.
In effect; the lower edge portion of the lower door
section fioats about the hinge connections-10 and
9. Asshown in Figs. 1 and 2, the counterbalanc-

ing mechanism for the door is arranged on the

inside thereof so-that it is protected from the
weather, and when the doors are closed, it is pro-
tected from unauthorized manipulation.: The
door sections 7 and 8 in-their open position pro-
ject outwardly from the wall and are disposéd in
an overhead position where they are entlrely out

of the way as are also all parts of the counter--

balancing mechanism.

In Fig. 3, the upper and lower door sectlons 7
and 8 are mounted in the doorway in the wall 5
in the same manner as above described in con-
nection with Figs. 1 and 2. 'The counterbalanc-
ing device, in its broad aspects is also the -same.
However, in this arrangement there is no pulley

~provision for acting on the cables to control the
effect of the counterbalancing device and the
folding-movement of the lower door section. - In

this arrangement, the counterbalancing arm 12
is pivotally mounted intermediate its ends on a
shaft 13 and it is weighted at one end and engages
the upper door section 7 at its other end sub-
stantialy as in the arrangement illustrated in
Figs. 1 and 2.~ In this instance, however, a cable
31 is anchored at its lower end as indicated at 32
to the lower edge portion of the lower door sec-
tion 8, and it extends upwardly in engagement
with guide pulleys 33, 34, 35 and 36, and is an-
chored at its other end as indicated at 37 on the
wall 5. The pulley 33 is secured to the upper
door section 7 adjacent its upper edge -and the

_pulleys 34 and 35 are carried by suitable brackets -
‘secured to the wall 5.

The pulley 34 may con-
veniently be mounted on 6ne of the brackets 14
and it is preferably dlsposed adjacent the upper
edge of the door opening as indicated. The pul-

ley 36 is carried by the free end of the weighted

arm 12,

1,994,785

The cable 31 serves to hold the’ weighted arm
12 against pivotal movement under the influence -

of its weights, but when the door 8 is swung up-.

wardly about its hinge connection 10, the weight- -

ed arm is permitted to swing to thereby effect
upward folding of the upper door section 7 about

-its hinge mounting 9. In their fully open posi-

tions, door sections 7 and 8 assume-a position

substantially like that of the door sections in the -

arrangement shown in Figs. 1 and 2 and are

equally out of the way. In this arrangement, the:

lower edge of the lower door section swings in-

10

wardly somewhat more than is the case in the
arrangement shown in PFigs. 1 and 2 and hence -

the lower edge of the door :departs somewhat
from a substantially vertical path of movement,

15

In some cases, this might be objectionable. in that -

it requires a larger amount of clear: space to be

left adjacent the inside of the door than is the

case in the arrangement shown in Figs. 1 and 2.
In the arrangement shown in Fig. 4,1 have

also eliminated the pulley arrangement.for con-- o
trolling the cable, while at-the same time secur-
Ing the advantage of ‘causing the lower edge of

the lower- door- section to move upwardly in a
vertical path of travel.

20

25 -
The arrangement is sub=.. -~ - -
stantially the same as shown in Fig. 3, except for

a slightly different arrangement of the cable.

In this instance, the cable 38 is secured at its’
lower. end as indicated at 39 to the lower edge.

of the lower door section 8, and it extends up-

30°

wardly around guide pulleys 40 and 41, and is’ -

secured at its upper end as indicated at 42 to the
‘The-roller 40 is mounted in a suitable:

wall 5. , l
bracket secured to the wall 5, and the roller 41 is

carried by the free end of the weighted arm 12.°
It will be seen that when the door 8 is in closed

85

position and the cable 38 drawn to substantially

straight line condition, the eable is then opera-

tive to hold the weighted .arm 12 against swing-.

ing movement under the influence of its weight.

When the door 8 is moved upwardly, the slack-.

ness in the cable permits the weighted arm to
swing substantially as described in connection

with Fig. 3. In this arrangement, the extent of

40

upward movement of the lower edge of the lower: -

door section 8 is not equal to the extent of move-. ; ’
"~ ment permitted by looseness of the cable to the s

weighted arm. In other words, while there -is
comparatively short upward travel of the lower

50

edge of the door section 8; the arm is permitted:
to swing through a comparatively long arc te -

thereby effect upward folding of the upper door
section 7 and consequent -otitward and- upward

swinging movement of the ‘upper. edge of the 53"

lower door section- 8. Hence, the lower edge- of

the lower door section is not caused to swing in- .

wardly as was explained in connectxon with Fig. 3.

The arrangement shown in Fig. 4 is somewhat

simpler than that shown in Figs.-1 and 2, ‘while

80 -

having“the same advantage of a door opening '
outwardly and upwardly without prOJectmg ma-.-

terially inwardly from the wall 5. -In this case,
however, somewhat greater head room is re-
quired to provide the long reach of cable b=tween
the roller.40 andits anchored end 42..

I am aware that other arrangements and

changes'in the described structure may be made »
without- departing from the spirit of my inven-~
tion, the scope of which should be determined by

reference to the following claims, the same being

65
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construed as broadly as possible consistent with

the state of the art.
I claim as my invention:—

" 1. In a door of the class described, the com- .

75" -
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bination: with o' 'wall Having & doorway therem,’
of ‘an upper - door section’ hinged ad;acent its’
upper-edge to said’ wall’ a.djacent tHe upper edge?
of the doorway; a lower door sectior hinged at its’
upper edge to the lower edge of <a,1'd‘ upper doagr-
section, counterbalancing: medns' acting on: the:

upper- seuhon to swing-the sam upwardI about
its '11ncred connectmn w1th the Wall sa_:r_ coumn-

on said wall, one .ehd portrbn of said-&in

adapted to engage thé upper door’ sectro 5

said Iower door section, and means acting on said

cable for effecting upward swinging movement of:

said lower ‘section about its pivotal connection
with said upper section.

2. In a door of the class described; the combl-
nation with a wall having & doorway therein, of
an upper door section hinged adjacent its upper
edge to said wall adjacent the upper edge of the
doorway, a lower door section hinged at its up-
per edge to the lower edge of said upper door
section, counterbalancing means acting on the

upper section to swing the same upwardly about

its hinged connection with the wall, said coun-
terbalancing means including an arm, means for
pivotally mounting the arm 1ntermedla,te its ends
on said wall, one end portion of said arm being
adapted to engage the upper door section and the
other end portion of said arm being weighted and
thereby tending to swing said upper door section
upwardly about its pivotal connection with the
wall, a cable connected at one end to said lower
door section, and means. connected with said
weighted arm and acting on said cable as an in-
cident to swinging movement of the arm to effect
upward folding movement of the lower door sec-
tion about its hinge connection Wlth the upper
section.

2. In a door of the class described, the combi-
nation of a wall having a doorway therein, an
upper door section hingedly connected adjacent
its upper edge to said wall adjacent the upper
edge of the doorway, a lower door sec-
tion hingedly connected adJacent its upper
edge to the lower edge of the upper door
section, and counterbalancing means for faeili~
tating upward foldmg of ‘said door sections, said
means comprising an_elongated arm’ pivotally
mounted intermediate its ends on said wall, said
arm having one end portion adjustably engaging
said upper door section and its other end portion
weighted so-as to tend to swing said upper door
section upwardly about its hinge connection with
the wall, a cable secured at one end to the lower
door section adjacent its lower edge and extend-
ing upwardly therefrom, guide means carried by
said upper door section adjacent its upper edge
for maintaining said cable in predetermined po-
sition relative to said upper section, another guide
means mounted on said wall adjacent the upper
edge of said doorway for guiding said-cable, said
cable extending upwardly in engagement with
said guides around said arm pulley and having
its other end anchored to said wall whereby down-
ward swinging movement of ‘the weighted end
of the arm serves to swing said lower door sec-
tion upwardly about its hinge connection with
the upper door section, the other end of said
arm serving to urge the upper door section to

swing' upwardly about 1ts hmge connectmn with
the: 'wall:: :

U4 Tncadoor of the class descrlbed the combi~
namon of -2 wall' having -a -doorway {Herein; -an:
upper door ‘Seetion ‘hingedly conneeted adjacent
its: upper edge to’ said- walt adJacent the upper
edge of the doorway therein; a lower door sec-
tiom: hmgedly ‘conneected ab its upper’ edge to the

. lower: edge -of -said-upper door section, an elon-
gai}ed arm’ pivotally ‘mounted” intermediate its

n- sald wall adiacent the' uppe1 ‘edge of said’
doorway, one‘end portlon of said arm adjustably

\d" engaging sald‘ {ipper: ‘door -section- and the- other
; 3 'do end: of said -arm- being  welghted so’as “to urge
" section upwardly about” its " pivotal 'connectmnj
with the wall, a cable connected at one énd to-

the’arm to swmg -gbout it§ pivot to- thereby tend

to swing the upper dobr section’ upwardly aboutb-
its ‘Ainged- ‘connection with the wall, and- nieans’

actuated by said weighted arm for effecting up-
ward folding movement of the lower. door sec-
tion about its hinge connection with the upper
door section.

5. In a door of the class described, the combl—
nation of a wall having a doorway therein, an
upper door section hingedly connecfed adjacent
its upper edge .to said wall adjacent the upper
edge of the doorway therein, & lower door section

‘hingedly connected at its upper edge to the low-

er edge of said upper door section, an elongated
arm pivotally mounted intermediate its ends on
said wall adjacent the upper edge of said door-
way, one end portion of said arm adjustably en-
gaging said upper door section and the other
end of said arm being weighted so as to urge the
arm to swing about its pivot to thereby tend to
swing the upper door section upwardly about
its hinged connection with the wall, and means
actuated by said weighted arm for effecting up-
ward folding movement of the lower door sec-
tion about its hinge connection with the upper
door section, said last mentioned means com-
prising a cable secured at one end to said lower
door section adiacent its lower end, and extend-
ing upwardly therefrom, a guide for said cable
mounted on said wall adjacent the upper edge
of said doorway for maintaining the cable in pre-

determined position, the other end of said cable

being anchored to said wall at a point spaced
materially above the weighted end of said arm,
said weighted arm end having means for engag-
ing ‘said cable intermediate said last mentioned
guide and anchored end when the arm swings
about its pivot, the cable being thereby offset
from’ its normal position whereby the lower end

‘of the cable and said lower door section are

caused to swing upwardly about the hinged con-
nection of said lower section with said upper
section,

6. In a door of the class described, the combi~

‘nation of a wall having a doorway therein, an

upper door section hingedly connected adjacent
its upper edge to said wall adjacent the upper
edge of the doorway, a lower door section hinged
adjacent its upper edge to the lower edge of said
upper section, counterbalancing means tending
to fold said upper door section upwardly to there-
by facilitate adjustment of the door to open
position, said counterbalancing means including
an arm pivotally mounted on said wall and hav-
ing its free end weighted, and means for effecting
upward swinging movement of the lower door
section about its hinge connection with the upper
door section and for controlling the counterbal-

- ancing effect of said counterbalancing means on

said upper door section, said last mentioned
means comprising a pulley, a cable connected to
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sald pulley and having operative engagement.

with the weighted end of said counterbalancing
arm, a second pulley of different diameter and
a cable having one end connected to said last

mentioned pulley and its other end connected to-

said lower: door section, and means for effecting
rotation of said pulleys.

7.-In a door of the class described, the combi-
nation of a wall having a doorway therein, an
upper . door section hingedly connected adjacent

its upper edge to said wall adjacent the upper.

edge of the doorway, a lower door section hinged
adjacent its upper edge to the lower edge of said

. upper section, counterbalancing means tending-to

lift said upper door section upwardly to thereby
facilitate adjustment of the door to .open position,
said counterbalancing means mcludmg an arm

pivotally mounted on said wall and havmg 1ts free

end weighted, and means for. effecting upward :

swinging movement of . the lower .door -section
about its hinge connection with the: upper . door
section.and for controlling the counterbalancing
effect of said counterbalancmg ‘means on said

upper door sectmn said last mentioned means.

comprising & pulley, a cable connected to said - .

“pulley and having operative ‘engagement. w1th;
the weighted end of said counterbalancmg arm; a’
conical pulley connected. to said first mentioned »
pulléy for rotation in unison ‘therewith, & cable -

10

having one end connected to said conical pulley’

and its other end connected to. said lower door
section, and means for eﬁectmg rotation of sa1d
pulleys : .
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