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This invention rexates gene1ally to c10sures, as
doors, in building constructions and is more par-
ticularly directed to improvements in-sectional
doors of the folding or so-called jack-knife types,

which are elevated to open p051t10n above- the -

doorway, as employed in wharves and other in-
dustrial buildings, where maXximum clearance
for affording reaoy access to loading - platfmms
‘and storage space is essential, .

While my invention, as will be ‘maqlfest from

the description thereof may be advantageously
employed in " various other constructions,
cluding 'garages and similar structures;- I have
elected to present it as it may be practiced in
the construction and operation of wharves and
- industrial buildings. However, this is merely
illustrative and is not to be construed, in any
sense, as a limitation -of the scope of utility of my
invention.

Doors of the general typeof my invention are
largely used in industrial structures, especlally
in conjunction with the operation of leading
platforms and other freight handling instala-
tions and the general object of this mve'mon is
to provide a jack-knife type of door of a simple
and rugged construction which may bé readily
installed at s minimum’ of cost in existing as
well as new structures, with accruing operational
and security advantages which; heretofore, have
not been obtainable in folding doors of the same
general character.

More specifically, it is the primary obJect of
this invention to provide a door construction of
the “bi-fold” or so-called jack-knife type, com-
prising cocperating door sections hinged for ele~
vation from a vertical closed posmon to an-open
pesition above the doorway, for storage in super-
imposed relation to project - outwardly of - the
doorway, in the manner of a canopy, wherein the
door sections in the termination of their descend-
ing movement will be impelled inwardly from a
canted position relative to the doorway, intd ver-
tical alinement within the doorway jambs, in
closure-forming  position, thereby insuring: de-
pendability in operation and obviating any DOs-~
“sibility cof the door sections jamming or- coming
to rest withinthe doorway in a tilted position, so
that they must be manually urged into aline-
ment, as is of frequent occurrence in -existing
-constructions. o :

An'important object of my invention is to pro-
vide a sectional door construction, as aforesaid,

~wherein the door sections in their movement to
closure-forming position; will be automatically

locked or secured in such position, thereby elimi--
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‘struction.

nating supplemental manual or other locking op-~-
erations now required in doors of similar types,

and adding materially to the security of the clo-
sure against tampering from without.

Another important object of my mvenmon is:to
provide a sectional door. construction having the
aforesaid- characteristics . and advantages,. in
which the door sections are automatxcally un-

-locked in the movement of one of the door sec-

tions from-closed. position, thereby expediting
the clearance of the doorway for loading and
unloading operations, and also permitting of the
storage of goods immediately within the docrway,
whereby their removal to the loading: platform
is facilitated. In connection with the automatic
locking and unlocking of the door, it ‘may be
peinted out that where conventional' manually
operated door-locking media are employed, it
is necessary to keep considerable floor space
about the doorway cleared, to afford access to
the locking media, for locking and releasmg the
door.

It is also an. obJect of this mventlon to pronde
a jack-knife type of door, as aforesaid, which
may be readily operated to.Open and closed posi--
tions, the lower door section; in the initiation of

_the - movement of the door to open position, being
. Impelled cutwardly in-a radial movement from

its vertical closed position, thereby contrlbutmg
to the overcoming of the forces of inertia and
facilitating the operation of the door. sections. to
open position.

Further,:it is an object of this invention to in-
crease the safety factor in the operation of doors
of the jack-knife type, by providing a simple
and efficient means adapted to. function to arrest
uncontroiled -downward movement.of the door
sections, such as would result from the accidental
release of the door sections from codntrol of the
operating mechanism, as would occur in the
breaking of a cable or other mishap.

Other. cobjects and advantages flowing from
the practicing of my invention will become ap-
parent as the description proceeds.

In the accompanying drawings, I have shown
8 preferred and practical embodiment of my in-
vention, as it may be employed in industrial con-
However, 'my invention may take
other forms, to meet different production and
installation requirements; as will be evident,
within the spirit and scope. of this disclostre.

In the drawings:

Figure 1 is a rear elevation of a sectlonal door
construction. conforminz to my invention.

Pigure 2 is a'side elevation of the structure of




2
Pigure 1, showing the door sections raised to ex-
treme open position, at the head of the door-
way.

. Figure 3 is a side elevation, showing the door
<ect10ns in vertically disposed closure-forming
position, & part of the upper door being broken
away.

Pigure 4 is a fragmentary side elevational view
of the door sections, illustrative of the function-
ing of the mechanism for impelling the -lower
door section outwardly from closure-forming Po-
sition, in the initiation of the door- -raising move-
ment.

Flgure 5 is an enlargsd longitudinal sectional
.15

iew, taken on the line 5—F& of Figure L

Figure 6 is a vertical sectional view. cn. the
line 6—5 of Fligure 5. .

Figure 7 is a secticnial elevation cn the
of Figure 5; and

Figure 8 is a fragmentary view in elevation,
partly in section, of the two door secticne and
one of the interconnecting hinges.

Referring now. to the drawings in-detall, in

)

which like characters of reference are e;-;ploye"

line 7—1

to designate similar -parts in the several Views,.

. the door or closure comprises an upper section
10_and a lower section 11, the upper section heing
hinged,; as at 12, to the head of the doorway frame
13 for rotative movement upwardly and’ out-
wardly relative thereto.
12 may be of any preferred type. #£s hereir
shawn, each hinge comprises a supperting mem-
per 12a, fixed to the head of the dcorway {3, which
embodies - a- dependent bearing DOI‘tﬂOD {2b
_adapted to be entered in the bifurcated beating

i2¢ of the hinge element i2d secured. to the top
edge of the upper door section 16, the two bear-
ings being mtelconnected for re;atwe arcuste
maovement by a pin {2e.

The lower door section. i is li'lgeﬂ along its
top ‘édge to the bottom edge of t¥ e‘ sper door
section, as generally indicated at {4, for rotative
movement upwardly and inwardly 1e1c tive to the
upper door section,

sections. are conjointly elevated to extreme open

.position, they will-be disposed outwardly .of the )

- doorway frame, in supéritmposed relaticn, in th
manner of a.canopy, as shown in Figure 2.
“The ‘aforesaid hinges. (2 constitute the :sole
. connectlon between the upper door section and
‘the doorway frame, the movement of the upber
section to and from open position being: effected
in response. to the actuation of the lower door
section, connected thereto; by the functioning of
the door operating mechanism whlc‘“l as herein
shown and generally indicated at m is of & con-

The hinge connections.

so that when the two doo“’

<
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the movement of the door sections to open and
closed positions, the fixed axis of rotaticn of said
roller 16 defining the axis on which the lower
door section is rotatable in the operation of the
door or .closure, as hereinafter explained.
Mounted con said shaft 17, inwardly of the
rolier 8, for relative rotative movement is a cam
element 8, preferably of the configuration shown
in Figure 7, to which the cable {9 leading from
the operatxng mechanism m. is .connected by a
link 28, said cam element thereby serving as the

‘mesans of connection hetween the cable and the

lower door section, the lifting effort, as wiil be
obvious, being ftransmitted th\,retu:(‘uhgh The
cam.element 18, as shown, embodies a serrated

_nose 18z .and an ofiset counterbalance. portion

18b, tending to rotate said element, to reverse
the position of said ncse relative to the axis of
said element, the cable {8 being connected to
said cam element in alinement with the axis of
rotation thereof, as aforesaid, so that normally,

- when the cable is-in tension, the nose of- said

25

c‘e‘rnent is in. a dependent position substantially
in- ahn°ment with the axis of rctation of- said
element. Should the cable 19 snap or any.other
breakdown of the cperating. ‘mechanism . ¢ceur,

that would release Ehe o.oor .sections: for Uncon-
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ventional type, utilizing a cour\terweight‘w for

‘counterbalancing ‘the variable load of the door
sections in their movement to and from closure-
forming  position, in” which latter position they
are disposed -in’ vertical alinement paraliel to
‘the side members 3¢ of the jamb of the door-
“way. Inlieu of the counterweight’ type cf cper-
ating mechanism illustrated, the door . sections
.. may be counterbalanced and their cperation con-
- trolled by spring means, such.as are shown in
~my co-pending apphcatml Serial MNo. 421,272,
filed December 2, 1941, or other sultﬂble mecha-
‘nism.

& Arguideway - or- track E is dig poced in par%l—
lehsm with each side. member of the doorway
frame, which is adapted to be traversed by &
“roller 1§ mounted:on a shaft 17 fixed to and pro-
jecting- laterally from. the bottom of the:lower
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trolled descent, such descending movement will
be arrestéd at its inception, as the cam eiement
18 is freed from - theé cable tension and rctates
on the shaft 17, under the influence of its coun-
terbalance portion L&D, to. dispose the nose 18a
thereof for engagement with a fixed. surface.of
the door jamb, as the oppased flange of the guide-
way £5, in a jamming action, induced by the
downwardly- applied impulse effective thereon,.to
arrest the uncontrolled movement of the.door

vsectlons and retain them in srrested position, un-

til the cam element is released frem- braking
posmon by the restoration. cf the cable or cp-

-erating mechanism to a condition whereby the

cable again functicns. uo SUPP
said cam elemenu.

From the. description thus far, it will be mani-
fest thay the doot sections are operable from their

ort the load through

? yertical closure-forming. position, in response to
““the actuation of the operating mechanism in.one
‘direction, to open position, the lower door section
- swinging inwardly.on the hinge line 4, beneath
_the upper door sectlon as the.rollers 16 traverse
“the guideway 18, the axis of rotative movement

of the lower door section .relative to the -door
frame and to the upper doct. section being defined
by the shafts 17-at.each end thereof. - When the

-door sections. are in extreme .open. position, as
shown in Figure 2, the load is counterbalanced

by -the counterweight. w, the operating mecha-
nism, preferably, béing locked. against accidental
opelaum”l by any suitable device.- In the present
‘showing, this takes the form of a so-called latch

I, with which the operating -chain ¢ is. engage-

able, as shown in Figure 1. .
The actuation. of the operating mechanism. in
the opp051te direction, controls the movement, of

:the door sections to closed -position, the lower sec-

tion swinging away from the upper door- section
ina downward movement,-as the rollers i§ trav-

_erse the guideway {5, producing a concurrent in-
-ward movement of. the upper-door section on its

hinge line {2, this opposite arcuate movement of
the hingedly connected door sections. cont;nulng
until the lower door section.reaches. its limit. of

. downward movement, when it is impelled: in-

door ‘section 11, as shown in Figures 1 and. 5, in%75

- wardly in an arcuate movement from-an-out-
~wardly canted-position-relative to-the. doorway,
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to.-its ultimate vertical position therewithin, in=
ducing & corresponding movement of the upper
door section to complete the closure-forming op=
eration, hoth.door- sections being then vertically
alined between the door jambs, as shown in Fig-
ure 1. The door-alining impulse is generated
in a lever-like inward movement of the canted
lower door section on a fulcrum formed by the
impinging engagement of the rollers 68 with fixed
stops €! disposed on the respective door jambs
[3a, in the path of movement of said rollers, as
the door section descends, as clearly shown' in
Figures 5 and 6. - The rollers 60, as herein shown,
are mounted on arms 62 fixed to the lower door
section f{ and projecting forwardly and laterally

of each end thereof, the stops €i taking the form

of angle pieces or brackets welded or otherwise
rigidly secured to the door jambs in suitably
spaced relation to the floor hne to attain the de-
sired result,

For preventmg mampulatmn of the door sec-
tions from without, when they are in- closure-
forming position, means are provided for auto-
matically locking the lower door section-in en-
gagement with the door framse, as it is impelled
into its final vertical position between the jambs,
the lower door section when thus locked in clo-
sure-forming position, serving to retain the upper
door section in similarly functioning position, in
alinement therewith. The aforesaid locking
means are also automatically ‘displaceable from
engagement with the door frame, in the initia=
tion of the upward movement of the lower door
section toward open position, means bemg pro-
vided in cooperation therewith to impel the lower
door section outwardly on its axis of ‘rotation,
this cutward movement being communicated to
the upper section to cant the latter from its ver-

ical position and facilitate the continued move-
ment of both door sections to storage position,
ab the head of the doorway, 1n the manner here-
tofore described.

In the present embodlment, the - means for
locking the lower- door section in' engagement
with the doorway jamb 13a comprises a latch
plate 21 disposed transversely oi-the end-forming
channel member {la of the frame of said lower
door section, cne end ofsaid’ plate extending

through the outer flange of said channel mem- .

ber, which may be slotted or cut away for: the
purpose, for pivotal connection, as at 22 to the
bracket 23 mounted on the anterior surface of
said flange. The other end of-said latch plate
embodies a-nose 24, undercut as at 25; which sim-
ilarly extends beyond the opposite flange of said
channel member [fa, for engagement with the
base of a slot {3 provided in‘the jamb {3a of
the deorway, in the relative rotative movement
of said plate, parallel to the web of the channel
member, on its: fulcrum 22, as hereinafter de-
scribed. The bracket 23 and the associated end
of the latch plate 21, preferably are enclosed in
a housing 28 fixed to the outer flange of the chan-
nel member 1la to protect the latch against tam-
pering from without.

Slidably mounted between the fianges of the
channel member. I fg, in juxtaposition to the bot-
tom of the lower door section, is a plate 27 slotted
as at 28 for the reception of the aforesaid shaft
t7 which is fixedly supported from said channel
member | ia for movement therewith, in the func~
tioning of the roller 46 and said cam. element 18,
mounted thereon, as: heretofore described. = A
pin 28, likewise fixed to the channel member 1la,
projects within a second slot in said plate 27T, in

3
vertical alinement with the $lot 28 therein, the
upper end of said plate embodying a clevis 31 for

the reception of a pin 82 connecting it to the
lower end of the turnbuckle 33, the upper end

5 of which is similarly connected, as at 34, to the

rod 33. The rod 35 is reciprocable in a bearing
provided by the bracket 38, a compression spring
31 embracing said rod being interposed between
and connected to said bracket and the collar 38

10 at the iower end of the rod 5.

Pivotally mounted on the web of the channel
member tla as at 39, adjacent the top edge of
the lower door section, is a lever or so-called im-
pulse arm 48 which is connected by a link 4 to

15 the upper end of the rod 25 for rocking move-

ment on its fulcrum 38, said rod 25, adjacent the
upper clevis end 42 thereof, to which said link
41 is pivoted, embodying an offset-or lateral pro-
jection 43, the upper end of which is slotted for

20 the reception of the latch plate 21, the actuation

of which is controlled thereby, in response to
reciprocatory movement of the rod 25 as here-
inafter explained. )

With the door sections vertically disposed in

closure-forraing position, as shown in Figure 8,
25

it will be observed that the shaft 1T and the pin
29 are in engagement with the lower ends of the
respective slots 28 and &8 cof the plate 27, the
spring &7 being in tension, with the nose of the
30 latch -plate 21 in door-locking engagement with
the slot 3D of the doorway jamb 13a; slso that
the free end of the impulse arm 48 is in ahut-
ment with -the opposed flange of the jamb, it be-
ing cbvious that the flange of the channel mem-

35 ber fla is interrupted in the area of said arm,

40
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to provide for such engagement with the door-
way jamb, )

When the upward movement of the lower door
secticn is initiated, in response to the actuation
of the operating mechanisin, the shaft 17 and
the pin 28 are displaced upwardly within the
respective slots of the plate 27, the resultant re-
action. of the compression spring 37 effecting
longitudinal movement of the plste 27 and con-
- nected rod 385, to lift the latch plate 2§ bearing

upon the of °e’c actuator 43, on said rod, out of

engagement with the coope“atlng slot 186 of the

- doorway jamb. The continuing upward move-
ment of said rod 35, under the impulse generat-
ed by the reaction of the spring 21, as aforesaid,
thereupon becomes effective upon the arm 48,
through the link &1, to cant said arm on its pivot
39.in abutting engagement with the doorway
jemb, 'the lower door section being impelled out-
wardly thereby, in g rotative movement on the
‘axis of rotation of sald rollers I8, in traversing
engagement with the guideway (5. As the low-
er door section is tilted outwardly, the upper
door section 19, hinged thereto, is likewise urged
oufwardly, the continuing upward travel of the
rollers {8 along the guideways {5, conjointly ac-
tuating the two door sections to their extreme
open pogition, as heretofore described. .
‘When the door séctions are lowered to assume

~ their closure-forming positions, it will be evident

that in:the termination of the downward move-
ment of the lower door section, the shaft (T and
pin 29 will engage the lower ends of the sicts 48
and &8, respectively, of the plate 27, to draw the
plate 27 and the connected rod 35 dewnwardly
in opposition - to the spring 87, which is thus
~placed in tensicn, the downward movement of
said rod, as the lower door section is impelled
into vertical position, in sequence, rocking the
impulse arm 49 inwardly and permitting the

Wi,
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latch:plate: to.aropin.following engagement: with
the actuator-projection 43 onsaidrod; toenterthe
nose -of -said-latch plate in-locking-engagement:
with the- cooperating slot- 13b..0f the doorway
jamb, the movements-of:the: parts. being the re-
verse-.of these. prevmusly -described.- in- the eleva-
tion. of the door. .sections.

Ag-:previously.. pointed: ovt when- the.: lower
door— ection: is. locked..in clos_u,re-;ormmg POSiy
tion, the upper door section -is:retained in-its
closure-forming position thereby, the hinge con-
nection between the two functioning as a vir-
tual continuation.of: the two sections. when they
are-vertically dispesed. in.closed.position;

A preferred. form of ‘hinge for cennecting the
two door sections for relative rotative movement;
as-shown in detail in.Figure:8, includes:a bear-
ing member 44 adapted to be fixed to. the bot-
tom: edge of the- upper -door seetion and a-see-

ond- bearing member £3. secured- to- the top.cf:

the.lower -door section;: each. of: these members
embodying laterally spaced.apertured lugs 45 be-
tween which a plate or leaf 47 provided with
bearings- 48 at each end is. mounted; the plate
being - connected to the respective members 83
and 45 by suitable pins 69 entered in said aper-
tured lugs -and the-bearings 48 of the plate. &7
alined therewith. As will be evident, the plaie

47 and the respective -bearing members 44 and
48 are rotatable with relation to each other, ro-
tative movement of the-plate or leaf 41 in.g di-
rection.oltwardly of the connected door section;
however, being prevented: by the abutment 58
formed on the bearing member 44, with wh
the plate 47 is engaged. when the plate and
door -sections are. vertically disposed.in-the ¢
sure-forming - position of the assembly..
limiting the direction of movement. of the plate
471 with relation to the door sections, logh moticn
is eliminated between the connected sections, in
the- operating. of the door, lifting eort applicd
to the lower door section becoming immediat
effective upon the upper door sectinon;
insuring meore rapid and efiicient operat!
obviating jamming which. is nct infreqgu
the hresking out of ths -door.sections. ¥
other typss of hinges are used for their intercon-
nection.

To cover the gap between the two-door sections;

as .connected hy the-hinges-.just: described, an
apron 51 .is fixed to-the face of the:uppsr door
section; as by bolting or cther means for-overlap=
ping engagement with the face of the lower doov
secticn;: while a‘similar apron 52 is.fixed to the
inner face of the:lower deor section {¢ for abut-
ting engagement with the interior floor of .the
loading -platform or the like. = A-weather-prooi
bumper of resilient: material, preferably rubher,
is- disposed longitudinally of the bottom. of the
outside of the lower door, as indicated at E3, suif~
able--weatherstripping : (not: shown) being: pro-
vided between the deor sections and-the doorway
jambs to render the construction stormtight. . To
insure-a- stormtight -seal at the headlins.cf the
doorway, the top edge-forming. member of the
upper- door section -18-is preferably L-shaped-in
cross section, the depth-of the flange 4 8a-thereof
which is disposed parallel -to the-inner:face-of
the door section, approzimating-the height of the
clearance between the top. of: the upper door sec~
tion; as defined by the flange-{Ch of said member
and:the opposed-surface-of the head of the door-
way, so that when: the upper:deor section:is:in
vertical closure-forming position; the edge-of said
flange 1 0a: will be disposed-in-proximity to or abut

By s0-

10

15

20

40

60

65

5

2,327,316

upen: the-head. 13- of the doerway, -behind- orins
wardly-of:the hinges.12.- A weatherproof:plate 63
extends across: the top of thie upper door section
10. and. is swingably -suspended:from:the head: {3
of the doorway-on:the euter side of the hinges12;
2s by the U-bolts 64 for abutting engagement with
the exterior surface:of the.door:section, it being
obvious that: said: plate will. move-in conformity
with: the movement of: said:doer: section 'to and
from closure-forming position.

While I have described but one latch plate and
cooperating impulse arm,. it- will-be: understood
that. similar assemblies are associated with-each
of the end-forming channel.members of the lower
door frame, the door sections being of any pre-
ferred.construction, it being obvious:that:-the end-
forming members of .the upper door:need not nec-
essarily be channel-sections. As herein shown;
the .door:sections -are- of: a -conventional .sheet
metal design, the frames of the sectiong being re-
inforced by the customary:diagonal bracing mem-
bers,- with ‘lights. centrally:located: in the-upper
door-section; as.shown in.Figure 1.

. It will be-manifest-that in-presenting my :in-
vention, I have confined it-more.or less:to the
specific . embodiment: herein -shown.. However;
various changes-in:the: structural details: thereof
may. be -effected, as well as in the cooperation.of
the -elements  of the. assembly, in attaining. my
objectives, 'as. hereinbefore set forth; within the
scope of the appended claims.-

Iclaim:

1. A door comprlsmg an upper section pivotally:
mounted. at..its top .for. upward-.and. outward
swinging. movement- from a.vertically disposed
closed:position-to an open:position, a-lower see~
tion hinged.at. its-top.to said. upper section.for
upward and inward swinging movement- relative
to.said upper section .from a-vertically -disposed
closed position.fo.an-open-position; means con-
nected. to-said.lower door. section for: conjointly
actuating both of said door sections to open and
closed positions, means carried by said-lower door
section for automatically locking the.lower-door
section.in. vertically. dispesed closed: position-in
response to-the movement. of said lower door see-
tion- to closed- position,.said. upper door -section
being. retained- in :closed position thereby, said
locking means being rendered non-effective in an
initial. upward . vertical movement of said lower
door section, and means automatically function-
ing.in. the continuing upward-movement of: said
lower door: section to. swing said-lower door see-
tion.outwardly and.simultanecusly. cant said up-.
per door section for conjoint upward movement
of:the two door sections to open position.

2.- A door comprising an upper section pivotally
mounted--at its: top for.upward: and outward
swinging - movement. from a. vertically: disposed
closed. positicn - to an open.position, g lower sec-
tion hingsd-at its-top.to said upper section:for
upward-and inward-swinging movement- relative
to said upper section from -a vertically: disposed
closed:; position to-an operx. position, means con-
nected to said lower dcor section:for: conjointly:
actuating both of said deor sections. to-open:and
closed positions; means: carried by: said-lower door.
section automatically effective in. response to the
movement. of: said-lower- door-section: to. closed

- position, to retain both of said door sections in

alinement -in . vertically- disposed-clcsed “position;
said: retaining . means ;becoming ‘non-effective in
a_predetermined initial. upward. vertical: move~
ment-of said lower.door:section :and means. auto«
matically-functioning when said ;retaining mesns
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become non-effective to impel said lower doer see~
tion outwardly and induce a 'like' directional
moverment of said upper door section, in the con-
tinuing upward movement of said lower door sec-
tion, for the ultimate disposition of both door
sections in open position.

3. The combination with a doorway, of a clo-
sure therefor, comprising a door having an upper
section hinged to the top of said doorway for un-
ward and outward swinging movement from a ver-
tically disposed closed position to anopen position,
a lower door section hinged at its top to said up-
per door section for upward and inward swinging
movement relative to said upper door section,
from a vertically disposed closed position to an
open position, operating mechanism for control-
ling the conjoint movement of both of said door
sections to open and closed positions and fixed
means on said lower door section engageable with
said doorway in the termination of the down-
ward movement of said lower door section to
closed position, to retain both of said door sec-
tions in alinement in vertically disposed door-way
closing position.

4, The combination with a doorway, of a clo-
sure therefor, comprising a door having an upper
section hinged to the top of said doorway for
upward and outward swinging moveraent from a
vertically disposed closed position o an open
position, a lower door section hinged at its top
to said upper door section. for upward and in-
ward swinging movement relative to said upper
door section, from a vertically disposed closed
position to an open position, operating mecha-
nism for controlling the conjoint movement of
both of said door sections to open and closed po-
siticns and fixed means on said lower door sec-
tion engageable with said doorway in the ter-
mination of the downward movement of said low-
er door section to closed position, to retain both
of said door sections in alinement in vertically dis-
posed door-way closing position, said retaining
means being displaceable from engagement with
said doorway in an initial upward movement of
said lower door section, to permit of the conjoint
movement of both of said door sections to cpen
position.

5. The combination with a deorway, of 2 clo-
sure therefor, comprising a door having an upper
section hinged to the top of said doorway for
upward and outward swinging movement from a
vertically disposed closed position to an open
position, a lower door section hinged at its top
to said upper door section for upward and  in-
ward swinging movement relative to said upper
door section, from a vertically disposed closed
position to an open position, operating mecha-
nism for confrolling the conjoint movement of
both of said door sections to open and closed po-
sitions, means in pivotal engagement with said
lower door section engageatle with said doorway
in response o the impelled inward movement of
said lower door section to vertical positi ion, to
retain both of said door sections in alinement in

vertically disposed doorway closing position, said 4

retaining means being displaceable from engage-
ment with said dcorway in an initial upward
movement of said lower door section, and means
carried by said lower door section automatically
operable in response. to the continuing  upward
movement of said lower door section to engage
said doorway to impel said lower door section
outwardly and cant said upper door section, for
ultimate disposition of both of said door sections
in open position at the top of said doorway in
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the termination of the conJomt upward move~
ment of the door sections.

6. The combination with a doorway of & clc-
sure therefor; comprising a door having an upper
door section hinged at its top to the head of
said doorway for relative upward and outward
rotative movement from a vertically disposed

‘closed to an open position, a lower deor section

‘hinged at its top to said upper door section for
upward and inward rotative movement relative
to said upper door section, from: s vertically dis-
Pposed closed position to-an open position, a guide<
way incorporated in said ‘doorway, means car-
ried by said lower door-section formed to trav-
erse -said guideway in the movement .of said
lower door section to open and closed positions,
operating mechanism * connected ‘to said lower
door section, for effecting the conjoint move~
ment of both of said door sections to open and
closed - positions, means carried by said lower
door section engageable with said doorway in
the terminal portion of its downwarg movement
effective to retain both of said door sections in
closed position, said retaining means being: dis-
blaceable from engagement with said doorway

-In the initiation of the upward-movement of said

lower: door -section toward open rposition, and
means operable in sequence to the displacement
of said retaining means from doorway- engag-
ing position, to abut said doorway and tilt said
lower door section outwardly on the axis'defined
by said guideway-traversing means in engage-
ment with said guideway, in the continuing up-
ward movement of said lower door section, the
tilting of said lower door section effecting a like
directional movement of said upper door section
for the conjoint movement of the two door sec-
tions to open position, in the continuing opera-
tion of said controlling mechanism.

7.-The. combination with a dcorway, of a.clo-
sure therefor, comprising a dcor having an upper
door section hinged at its top to the head of said
doorway for relative upward and outward rota-
tive movement from a vertically disposed ¢losed
to an open position, a lower door section: hinged
at its top to szid upper-door section for upward
and inward rotative movement relative to said -
upper door section, from a vertically disposed
closed position to an open position, a-guideway
incorporated in said doorway, means carried by
said lower door section formed to traverse said
guideway in the movement. of said lower door
section  to. open and closed. positions, operating
mechanism connected to said lower door section,
for effecting the conjoint movement of both of
said door sections to open: and closed positions,
means carried by said lower door section engage-
able with said doorway in the terminal portion
of its downward movement ‘effective to retain
both of said door sections in closed position, said
retaining means being displaceable from engage-
ment with'said doorway in the initiation of the
upward movement of said lower door section. to-~
ward opew.. Position, and means. operable in se-
quence to the displacement.'of said retaining
means from .doorway engaging position, to abut
said doorway and tilt said lower door section out-
wardly on the axis defined by said’ guideway-
traversing means in engagement with said guide-
way, in the continuing upward movenent of said
lower door section, the tilting of said lower door
section effecting a like directional movement of
said upper door secticn for the conjoint move-
men$ of the two door sections to open position,
in the continuing operation of ‘said controlling




S
-mechanism . and: a>device:carried. by:said: lower
door section and connected.to:-said: operating
-mechanism:adapted to engage:said.doorway to
-arrest downward: movement of said-door:sections
1pon :said: operating :mechanism::becoming non-
‘effective 1in: controlling  the: movement: of :said
.door:sectionsto or from-open position. .
+8:-A door construction::comprising: an :upper
door -section’ . adapted to:be hinged .along its dop
edge to :the-head: of .a.:.deorway. for: :relative ro-
tative movement upwardly:=and . outwardly frem
& wvertically disposed: closure<forming : position to
an -open: position,>a. lower .door ‘section, means
forconnecting: saidi lower: door: section to said
wupper.door section for:upward and inward rotative
‘moventent. relative:sto::said:: upper..door :section
“from aivertically.disposed.closure<forming posi-
tion to.an-epen -position-and means.at.the bot-
tom ofsaid lower:door-section adapted totrav-
erse a guideway associated with a doorway frame;
said connecting means comprising a:plurality:of
‘hinges, - eachincluding  4.-bearing meniber: fixed
to ithebottom:edge: of the upper door:section,
-g;.second: bearing member-fixed to:the:top-edge
of 'said-lower door sectien in' alinement with the
bearing member on :the:upper:door. section; and
acplate-like element -having bearings formed: af
Jts iopposite-ends entered; between the respective
bezring members and. a pin.connecting:said bear-

ing: member and: said: plate: for. pivotal .move- -3

ment, the respective . door: sections: being. oppo-
sitely rotatable as aforesaid, relatively -to :said
plate-like element; said. lower: door section being
aotatable on the axis of said guideway ‘traversing
means. :

+9.: A door " construction .comprising..an upper
doorsection. adapted: to:be hinged. along:its top
-edge to the head: of a doorway for relative rota-
tive. movement: upwardly: and: outwardly: from.a
vertically. disposed closure-forming position to an
‘open position,:a.lower:door:section,. means :for
iconnecting isaid lower deor-section to said-upper
door :section: for::upward. and inward rofative
‘movement relative: to:said. upper door :section

drom -a: vertically -disposed closure=forming po- -4

isition to an:open position and means.at the bot-
:tom of said:lower:door section:adapted to:trav-
erse a guideway.associated . with a.doorway frame;
‘said ‘connecting: means: comprising .a plurality. of
‘hinges, ‘each.including -a bearing :member fixed
$0::the bottom-edge - of the:upper door section,:.a
second ‘bearing. member “fixed ‘to: the -fop:.edge
of -said.lower deor section: in alinement- with the
bearing ‘member:omn ithe. upper door: section, and
a plate-like element - having . hearings formed:at
its-opposite-endsientered betweenithe respective
Jbearing members and. a-pin.connecting:said bear-
‘ingmember:and:saidi plate: for ;pivotal move-
ment, the respective: door:sectionsbeing -oppo-
isitely-xotatablenas aforesaid,: reldatively to:said
.plate-like:element, 'said" begring:rmember fixed
+orsaid upper:door section embodying: a stop for
engagement. by said:plate-like:element to limit
.outward  rotative:movement of -said  element,
whereby in-:the -initiation::of the movement . of
the. daor sections to. -open ~position,.an: outward
-movement-of-said-lower deor section.on the axis
.of:said guideway traversing -means, will produce
.a.-gorresponding: cutward -movement of. said: up-
per. door.:section; canting -effort:being ‘transmit-
ted: from; said. lower: door :section :through said
element.engaged-with.said stop to-the upper door
section. -

10.. The ..combination with . a -doorway, -of-a
.closure-therefor; -comprising a -door having an
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-upper door section hinged at-its:top to the head
.of -said doorway for relative upward-and out-
.ward rotative movement from -a.vertically:dis- -
.posed::closed -to an open position, a lower:idoor

section-hinged at its top to said upper door sec-

tion for upward and inward rotative movement
relative to said upper door .section, from a ver-
tically: disposed closed position -to an-open. posi-
tion, a guideway incorporafed in said doorway,
.means-carried-by said lower door section formed
to traverse said guideway in the movement of
said lower doorsection :to open-and -closed po-
:sitions; operating ‘mechanism connected to:said
tower ~door - section, for effecting -the conjoint
movement: of koth of .said door sections to open
-and.closed positions, means carried by said lower
‘doorsection engageahle with'said doorway.in the
derminal portion of its: downward movement ef-
feictive to retain hoth of :said. door sections in
closed position, said retaining means heing dis-
‘plgceable from engagement with said doorway:in
the initiation of the upward movement. of:-said
lower door section. toward. open: position, and
means operable in sequence to the displacement
-of said retaining means from:doorway engaging
position, to. abut said doorway 2nd tilt said lower
door section cubwardly on: the akis defined by
said guideway-traversing means in engagement
with said- grideway, inthe continuing upward
‘movement of said lower:decr section, the tilting
-of: said lower: door secticn effecting g like.direc-
‘tional movement of said upper door section for
the conjoint movement of the two door:sections
to .open position; in'the continuing operation of
said controlling mechanism; and means for ar-
resting the. downward movement cf said door-sec-
tions, when such mrovemen? is nst controlled bv
-said operating .mechanism.

-~ 11; The- combinaticn~ with' .2 doorway, of-a
closure therefor, -comprising: a.deor having. an
«upper section.hinged to ‘the top ofsaid deorway
#or. upward and..outward. swinging s movement
Jfrom: a vertically -disposed--closed position to an
‘open  position, atlower deer section hinged at its
4op to said upper doer section for upward .and
dnward swinging movement relative:to said upper
door section, from a vertically disposed: closed
position to an open position, operating mecha-
nism for controlling theconjoint movement of
hath of said door sections to open and closed po-
:sitions, and means movable with said lower door
saction; formed for engagement with said door-
-way in the termination of the descending move-
ment of said.door section in canted relation to

5 -said doorway, to impel said lower door section

inwardly into vertical position within said door-
way: and. produce s -concurrent like .directicnal
movement of said upper door section, to simul-
tanecusly dispose both of said door sections in
vertical alinement. in closure-forming -position,
and means:carried by said lower deor section au-
tomatically -engageable with said dcorway in-re-
-sponse to the impelled movement of said- lower
.door section -to vertical position, to retain both
.of said door.sections in clesure-forming position.

.12, The -combination with' a doorway, .of -a
elosure therefor, comprising & door having an
-upper section hinged to the top of said doorway
for-upward and -outward swinging movement
-from 8 vertically disposed closed position to an
open position, a lower door section hinged at its
top-to said upper door section for upward and
inward swinging movement relative to said upper
door- section, from . a vertically disposed closed
position to an open position, .operating mecha-



2,327,316

nism for controlling the conjeint movement of

both of said door secticns to open and closed po-

sitions, and means movable with said lower door
section adapted for engagement with said door-
way to impel said lower door section into vertical
position within said doorway, at the termination
of the movement of the two door sections from
open to closed position and produce a concurrent
like directional movement of the upper door sec-
tion, to simultaneously locate both of said door
sections in vertical alinement in closure-forming
position.

13. The combination with a doorway, of a clo-
cure therefor, comprising a door having an upper
section hinged to the top of said dcorway for
upward and downwaid swinging movement from
g, vertically disposed closed position fo an open
position, a lower deoor section hinged at its top to
said upper door section for upward and inward
swinging moverment relative to said upper door
section, from a vertically disposed closed position
to an open position, operating mechanism for
controlling the conjoint movement of both of said
door sections to open and closed positions, means
movable with said lower door section formed for
engagement with szid doorway in the termina-
tion of its descending movement in cutwardly
canted relation to said doorway, to impel said
lower door section inwardly into vertical posi-
tion within said doorway and produce a concur-
rent like directional movement of said upper door
section to simultaneously dispose both of said
door sections in vertical alinement in closure-
forming position, means in pivotal engagement
with said lower door section engageabie with said
doorway in response to the impelled inward
movement of said lower door section to vertical
position, to retain both of said door sections in
alinement in vertically disposed doorway closing
position, said retaining means being displaceable
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from engagement with said doorway in an initial
upward movement of said lower door section,
and. means carried by said lower dcor section au-
tomatically cperable in responsc to the continu-
ing upward movement of said lower door section
to engage. said doorway to impel said lower door
saction outwardly and cant said upzser door sec~
tion, for ultimate disposition of both of said door
sections in open position at the top ¢f said door-
way- in the termination of the conjoint upward
movement of the door sections,

14. The combination with a doorway, of a clo-
sure therefor, comprising a door having an upper
section hinged to the top of said doorway for
upward and outward swinging moveinient from a
vertically disposed closed position to an open
position, a lower door section hinged at its top
to said upper door section for upward and in-
ward swinging movement relative to sald upper
door section, from a vertically disposed closed
position o an open position, operating mecha-
nism for controlling the conjoint movenient of
both of said door sections to open and cicsed posi-
tions, a forwardly projecting arm fixed {o said
iower door section, at each end thereof and off-
set laterally therefrom, each of said arins having
4 roller mounted thereon, and a stop disposed ai
each side of said doorwsy in tbe path of move-
ment of the respective rolier in the descent of
said lower door section in outwardly canted re-
lation to the doorway, said rollers being adapted’
tc impinge upon said stceps to rock . said lower
door section inwardly from said canted position
to a vertical position within said doorway, the
inward arcuate movement of said lower door sec-
tion preducing a concurrent like directional
movement of said upper door section, to effect
the simultanecus vertical alinement of the two

. door sections in closure-forming position.
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