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Patented Aug. 17, 1943 2,327,316 

UNITED STATES PATENT OFFICE 
Application August 11, 1942, serial No. 454,473 

14 Claims. (CI. 160-190) 
This invention relates generally to closures, 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 position above the 
doorway, as employed in wharves and other-in 
dustrial buildings, where maximum clearance 
for affording ready access to loading platforms 
and storage space is essential. s' 
While my invention, as will be manifest from 

the description thereof, may be advantageously 
employed in various other constructions, in 
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 
in Vention, ". . . 

Doors of the general type of my invention are 
largely used in industrial structures, especially 
in conjunction. With the operation of loading 
platforms and other freight handling installa 
tions and the general object of this invention is 
to provide a jack-knife type of door of a simple 
and rugged construction which may be readily 
installed at a 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 cooperating door sections hinged for ele 
vation from a vertical closed position to an open 
position 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, into ver 
tical alinement Within the doorway jambs, in 
closure-forming position, thereby insuring de 
pendability in operation and obviating any pos 
sibility cf the door sections jamming or coming 
to rest within the doorway in a tilted position, so 
that they must be manually urged into aline 
ment, as is of frequent occurrence in existing 
constructions. , 
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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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 invention is to 

provide a sectional door, construction having the 
aforesaid characteristics and advantages, in 
Which the door sections are automatically 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 doorway, 
whereby their removal to the loading platform 
is facilitated. In connection. With the automatic 
locking and unlocking of the door, it may be 
pointed 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 releasing the 
door. - - 

... It is also an object of this invention to provide 
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 
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struction. 

impelled OutWardly in a radial movement from 
its vertical closed position, thereby contributing 
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 
uncontrolled down Ward movement of the door 
sections, such as would result from the accidental 
release of the door sections from control of the 
operating mechanism, as would occur in the 
breaking of a cable or other mishap. 
Other objects and advantages foWing from 

the practicing of my invention will become ap 
parent as the description proceeds. 

In the accompanying drawings, I have shown 
a 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 disclosure. 
In the dra Wings: ... . . . . 
Figure i is a rear elevation of a sectional door 

construction conforming to my invention. 
Figure 2 is a side elevation of the structure of 



2 
Figure 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 tha door 
sections in vertically disposed closure-foriming 
position, a part of the upper door being broken. 
a Way. - 

Figure 4 is a fragmentary side elevational view 
of the door sections, illustrative of the function 
ing of the mechanism for inpelling the lowe: 
door section outwardly from closure-forming po 
sition, in the initiation of the door-raising nove 
ment. 

5 

10 

Figure 5 is an enlarged longitudinal sectional 
iew, taken on the line 5-5 of Figure 1. 
Figure 6 is a vertical sectional view. Cn the 

line 6-6 of Figure 5. . . . . . . 
Figure 7 is a sectional elevation on the line - 

cf Figure 5; and - 
Figure 8 is a fragmentary view in elevation, 

partly in section, of the two door secticins and 
one of the interconnecting hinges. 

Referring now to the drawings in detail, in 
which like characters of reference are exployed 
to designate similar parts in the several views, 

... the door or closure conprises an upp3t Section 
C and a lower section i , the upper section being 

hinged, as at 2, to the head of the doorway frame 
..f3 for rotative movement upwardly and out 
Wardly relative thereto. 
2 may be of any preferred type. As herein 
shown, each hinge coin prises a supporting inen 
ber 2a, fixed to the head of the doorway 3, which 
embodies a dependent bearing portion 2 b 
adapted to be entered in the bifurcated bearing 
i2c of the hinge element i2d secured to the top 
edge of the upper door section 9, the two bear'- 
ings being interconnected for relative arcliste 
imovement by a pin. 22. - 

The lower door section. is hiraged along its 
top edge to the botton edge of the upper door 
section, as generally indicated at 4, for retative 
movement upwardly and inwardly relative to the 
upper door section, so that when the two door 
sections are conjointly elevated to extreme open 
position, they will be disposed outwardly of the Y " - - the actuation of the Operating mechanism in one doorWay frame, in Superimposed relation, in the 

... manner of a canopy, as shown in Figure 2. 
The aforesaid hinges 2 constitute the sole 

connection between the upper door section and 
the doorway frame, the movement of the upper 
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 which, as herein . . 3) - shown in Figure 2, the load is counterbalanced 

by the counterweight up, the operating mecha I shown and generally indicated at m is of a con 
ventional type, utilizing a counterweight, 20 for 
counterbalancing the variable load of the door 
sections in their movement to and froin closure 
forming position, in which latter position they 
are disposed in Veitical alinement parallel to 

: the side members i3a of the jamb of the door 
way. In lieu of the counterweight type Cf oper 
atting mechanism illustrated, the door. Sections 

... may be counterbalanced and their operation con 
... trolled by spring means, such as are shown in 
my co-pending application, Serial No. 421,272, 
filed December 2, 1941, or other suitable mecha 
nisin. v - - - " - - . - 

... A guideway or track 5 is disposed in paral 
lelism. With each side member of the doorWay 
frame, which is adapted to be traversed by a 
roller 3 mounted on a shaft 7 fixed to and pro 
jecting laterally from the botton of the lower 
door section , as shown in Figures 1 and .5, in 

The hinge connections, 
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2,327,316 
the movement of the door sections to open and 
closed positions, the fixed axis of rotation of said 
roller 6 defining the axis on which the lower 
door section is rotatable in the operation of the 
door or closure, as hereinafter explained. 

Mounted on said shaft A, in Wardly of the 
roller S, for relative rotative movement is a cam 
element 3, preferably of the configuration shown 
in Figure 7, to which the cable 3 leading from 
the operating mechanish m. is , connected by a 
link 23, said cam element thereby serving as the 
means of connection between the cable and the 
lower door section, the lifting effort, as Will be 
obvious, being transmitted therethrough. iiie 
cam element 8, as shown, embodies a serrated 
nose 48a and an offset couriterbalance portion 
8b, tending to rotate said element, to reverse 
the position of said nose relative to the axis a 
said element, the cable i3 being connected to 
Said can element in a lineinent With the axis of 
rotation thereof, as aforesaid, so that normally, 
when the cable is in tension, the nose of said 

25 

element is in a dependent position substantially 
in alinement with the axis of rotation of said 
element. Should the cable 9. Slnap or any other 
breakdown of the operating...mechanisin occur, 
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that would release the door sections for uncon 
trolled descent, such, descending movement will 
be arrested at its inception, as the can element 
3 is freed from the cable tension and rotates 
on the shaft 7, under the influence of its coun 
terbalance portion iŠb, to dispose the nose 8a. 
thereof for engagement with a fixed surface of 
the doorjamb, as the opposed flange of the guide 
way 5, in a jamming action, induced by the 

: downwardly applied impulse eifective thereon, to 
arrest the uncontrolled movement of the door 

. Sections and retain them in arrested position, un 

40. 
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til the cam element is released from braking 
position by the restoration of the cable or cp 
erating mechanism to a condition whereby the 
cable again functions to support the load through 
said can element. 
From the description thus far, it Will be mani 

fest that the door sections are operable from their 
vertical closure-forming position, in response to 

direction, to open position, the lower door section 
swinging inwardly, on the hinge line 4, beneath 
the upper door section, as the rollers 6 traverse 
the guideway is, the axis of rotative movement 
of the lower door section relative to the door 
frame and to the upper door section being defined 
by the shafts it at each end thereof. When the 
door sections are in extreme open position, as 

nism, preferably, being locked against accidental 
operation by any suitable device. In the present 
showing, this takes the form of a so-called latch 
l, with which the operating chain c is engage 
able, as shown in Figure 1. . 
The actuation of the operating mechanism in 

the opposite direction, controls the movement of 
the door sections to closed position, the lower sec 
tion Swinging away from the upper door section 
in a downward movement, as the rollers 6 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 continuing 
until the lower door section reaches its limit of 
downward movement, when it is impelled in 

75 
wardly in an arcuate movement from an out 
Wardly canted positions relative to the doorway, 
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to its ultimate vertical position therewithin, in 
ducing a corresponding movement of the upper 
door Section to complete the cloSure-forming op 
eration, both door sections being then vertically 
alined between the door jambs, as shown in Fig 
lure 1. The door-alining impulse is generated 
in a lever-like in Ward movement of the canted 
lower door Section on a fulcrum formed by the 
impinging engagement of the rollers 60 with fixed 
stops 6 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 and projecting forwardly and laterally 
of each end thereof, the Stops is taking the form 
of angle pieces or brackets welded or otherwise 
rigidly secured to the door jambs in suitably 
spaced relation to the floor line to attain the de 
sired result. i. 

For preventing manipulation 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 frame, 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 being pro 
vided in cooperation therewith to impel the lower 
door section OutWardly on its axis of rotation, 
this outward movement being communicated to 
the upper section to cant the latter from its Wer 
tical position and facilitate the continued move 
ment of both door sections to storage position, 
at the head of the doorway, in the manner here 
tofore described. - 

In the present embodiment, the means for 
locking the lower door section in engagement 
With the doorway jamb 3a comprises a latch 
plate 2 is disposed transversely of the end-forming 
channel member fa of the frame of said lower 
door section, one end of said plate extending 
through the outer flange of said channel mem 
ber, which may be slotted or cut away for the 

3. 
vertical alinement with the slot 28 therein, the 
upper end of said plate embodying a clevis 3 for 
the reception of a pin 32 connecting it to the 
lower end of the turnbuckle 33, the upper end 
of which is similarly connected, as at 34, to the 
rod 35. The rod 35 is reciprocable in a bearing 
provided by the bracket 36, a complession spring 
37 embracing said rod being interposed between 
and Connected to said bracket and the collar 38 

10 at the iOWer end of the rod 35. 
Pivotally mounted on the Web of the channel 

member a as at 39, adjacent the top edge of 
the lower door Section, is a lever or so-called in 
pulse arm. At Which is connected by a link 4 to 

5 the upper end of the rod 35 for rocking move 
ment on its fulcrum 39, said rod 35, adjacent the 
upper clevis end 42 thereof, to which said link 
4 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 35 as here 
inafter explained. 
With the door sections vertically disposed in 

25 closure-forming position, as shown in Figure 3, 
it will be observed that the shaft. 7 and the pin 
29 are in engagement with the lower ends of the 
respective slots 28 and 33 of the plate 3, the 
Spring 3A being in tension, With the nose of the 

30 latch plate 3 in door-locking engagement with 
the slot. 3b of the doorway jamb 3a; also that 
the free end of the impulse arm 4 is in a hut 
ment with the opposed flange of the jamb, it be 
ing obvious that the flange of the channel men 

35 ber a is interrupted in the area of said arm, 
to provide for SU cin engagerinent with the door 
Way jamb. - 

When the upward movement of the lower door 
Section is initiated, in response to the actuation 

40 of the operating nechanisin, the shaft, and 
the pin 25 are displaced upwardly within the 
respective slots of the plate 27, the resultant re 
action of the compression spring 32 effecting 
longitudinal movement, of the plate 27 and con 
nected rod 35, to lift the latch plate 2 bearing 
upon the offset actuator 43, on said rod, out of 
engagement with the cooperating slot 36 of the 
doorway jamb. The continuing upward nove 

purpose, for pivotal connection, as at 22 to the 
bracket 23 mounted on the anterior surface of 
said fiange. 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 35 provided in the jamb 3a of 
the doorway, 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 2, preferably are enclosed in 
a housing 26 fixed to the outer flange of the chan 
nel nember a to protect the latch against tan 
pering from without. - 

Slidably mounted between the flanges of the 
channel member. Ed, in juxtaposition to the bot 
ton of the lower door section, is a plate 27 slotted 
as at 28 for the reception of the aforesaid shaft 

which is fixedly supported from Said channel 
member a for movement therewith, in the func 
tioning of the roller 6 and said cam. element 8, 
mounted thereon, as heretofore described.... A 
pin. 29, likewise fixed to the channel member Id, 
projects within a second slot in said plate 27, in 
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ment of said rod 35, under the impulse generat 
ed by the reaction of the spring 37, as aforesaid, 
thereupon becomes effective upon the arm 4, 
through the link 4 , to cant said arm on its pivot 
39 in abutting engagement with the doorway 
jamb, the lower door section being in pelled out 
Wardly thereby, in a rotative movement on the 
axis of rotation of said rollers 6, in traversing 
engagement, with the guideway 5. As the low 
er door section is tilted outwardly, the upper 
door section , hinged thereto, is likewise urged 
outwardly, the continuing upward travel of the 
roilers S along the guideways 5, conjointly ac 
tuating the two door Sections to their extreme 
open position, as heretofore described. 
When the door sections 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 7 and 
pin 29 will engage the lower ends of the slots 28 
and 3, respectively, of the plate 2, to draw the 
plate 27 and the connected rod 35 downwardly 
in opposition - to the spring 3, which is this 
placed in tension, the downward movement of 
said rod, as the lower door section is impelled 
into vertical position, in sequence, rocking the 

75 impulse arm 4) inwardly and permitting the 



4. 
latch plate to drop in following engagement. With 
the actuator-projection 43 on said rod, to enter the 
nose of said latch plate in locling-engagement 
with the-cooperating slot. 3b of the doorway. 
jamb, the movements of the parts, being the re 
verse of these previously described in the eleva 
tion of the door sections. 
As previously pointed: out, when the lower 

door-section is locked in closure-forning posis. 
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 disposed in closed position: 
A preferred form of hinge for connecting the 

two door. sections for relative rotative novenerat, 
as shown in detail in Figure;8, includes a bear 
ing member 4 adapted to be fixed to the bot 
tom edge of the upper door section and a Sec 
ond bearing member $5 secured to the top of 
the lower door section, each of these members. 
embodying laterally spaced apertured lugs 55 be 
tween which a plate or leaf provided. With 
bearings. A8 at each end is nounted, the plate 
being connected to the respectivenenbers. $3 
and 45 by suitable pins 69 entered in said aper 
tured lugs and the-bearings. 8 of the plate 
alined thereWith. As will be evident, the pl 
4 and the respective bearing members 44 and 
45 are rotatable with relation to each other, or 
tative movement of the plate or leaf f2 in a di 
rection. Outwardly of the connected door Sectii, 
however, being prevented by the abutinent 5 
formed on the bearing member A, with Wilh 
the plate 4 is engaged, when the plate and 
door sections are vertically disposed, in tie C 
sure-forming position of the assembly. 
limiting the direction of movement of the plate 
4. With relation to the door sections, lost notics 
is eliminated between the connected sections, in 
the operating of the door, lifting effort, applied 
to the lower door section becoming immediate 
effective upon the upper door section, the: 
insuring more rapid and efficient one’ation 
obviating jamming which is not infire 

al 
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3. 

ate 

other types of hinges are used for their intercon 
nection. 
To cover the gap between the two-door sections, 

as connected by the hinges just described, an 
apron 5 is fixed to the face of the Upper dopi 
section, as by bolting or other means for overlap 
ping engagement with the face of the lower door 
section, while a similar apron 52 is fixed to the 
inner face of the lower door section for ablut 
ting engagement with the interior floor of the 
loading platform or the like. A Weather-proof 
bumper of resilient material, preferably rubber, 
is disposed longitudinally of the bottom of the 
outside of the lower door, as indicated at 53, Suit 
able weatherStripping (not shown) being pro 
vided between the door Sections, and the doCiVay 
jambs to render the construction stormtight... To 
insure a stormtight seal at the headline , cf the 
doorway, the top edge-forming in ember of the 
upper door section. is preferably t-shaped it. 
cross section, the depth of the idange fathereof. 
which is disposed parallel to the inner faces of 
the door section, approximating the height of the 
clearance between the top of the upper door. Sec 
tion, as defined by the fange. Ct. Cf said inenber 
and the opposed. Surface-Of the head of the dOO 
Way, so that when the upper-door Section: is in 
vertical closure-forlining position; the edge of said 
flange: 9a. Will be disposed-in-proXimity too, abut 

B, so 
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upon the head. 3 of the doorway, behind Orine 
wardly of the hinges. 2. A weatherproofplate 63 
extends across: the top of the upper door Section 
0 and is swingably suspended:from the head: 3 

of the doorway on the outer side of the hinges 2, 
as 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 door section to and 
from closure-forning 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.nenbers 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 Sections 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 sin 
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 claim S. 

I claim: 
1. A door comprising 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 sec 
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 to 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 invertically disposed 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-iower door sec 
tion. OutWardly and Simultaneously...cant said up, 
per dOO 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 supward and outward 
SWinging in ovement from a vertically disposed 
closed position to an open position, a lower sec 
tion hinged at its top to said uppei' section for 
upward: and inward-Swinging movement relative 
to Said Upper Section from a vertically disposed 
closed; position to an Opei. position, means con 
nected to said lower door section; for conjointly 
actuating both of Said door sections, to open and 
COSed positions, means: carried by said lower door. 
Section automatically effective in response to the 
noVement. Of Said lower door section: to closed 
position, to retain both of Said door sections in 
alinement in Vertically disposed closed position 
Saidi retaining means becoming non-effective in 
a predetermined initial. upward vertical move 
ment of Said lower door section and means, auto 
natically functioning When said retaining means 
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become non-effective to impel said lower door sec 
tion outwardly and induce a like directional 
movement 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 up 
Ward and outward Swinging movement from a Wer 
tically disposed closed position to an open position, 
a lower door section hinged at its top to said up 
per 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 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 allinement in Wertically 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 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 controlling the conjoint movement of 
both of said door Sections to open and closed po 
sitions and fixed means on said lower door sec 
tion engageable with said doorWay in the ter 
mination of the dOWinWard 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 open 
position. 

5. 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 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 controlling the conjoint movement of 
both of said door sections to open and closed po 
sitions, means in pivotal engagement with said 
lower door section engageable with said doorway 
in response to the impelled in Ward movement of 
said lower door Section to vertical position, to 
retain both of said door sections in allinement in 
vertically disposed doorway closing position, said 
retaining means being displaceable from engage 
ment with said doorway 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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5 
the termination of the conjoint upward move 
ment of the door sections. - . . . . 

6. The combination with a doorway, of a clo 
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 Wertically disposed 
closed to an open position, a lower door section 
hinged at its top to said upper door section for 
upward and inward rotative movement relative 
to said upper door section, from a vertically dis 
posed 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 downward movement 
effective to retain both of said door sections in 
closed position, Said retaining means being dis 
placeable 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 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 doorway, of a clo 
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 rota 
tive movement from a vertically disposed closed 
to an Open position, a lower door section-hinged 
at its top to said upper door section for upward 
and in Ward rotative noVement relative to Said 
upper door section, from a vertically disposed 
closed position to an open position, a guideway 
incorporated in Said doorWay, neans 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 ope, 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 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 move 
ment of the two door sections to open position, 
in the continuing operation of said controlling 
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-anechanism, and; a device carried by said lower 
door section and connected.atoi said operating 
-mechanism... adapted to engage: said doorway to 
arrest downward.movement. Of:Said door Sections 
upon :said Operating mechanism becoming non 
effective in controlling the: movement, of said 
door sections to or from open position. 
38. A door constructions:comprising: an upper 

door section", adapted to be hinged along its top 
:edgeisto the head of a doorway for relativeiro 
tative movement upwardly...and...outwardly from 
a vertically disposed closure-forming position. to 
an open position, a lower door, section, means 
for "...connecting; Said lower door, Section to Said 
upper door Section for: upward and in Ward rotative 
imovement. relative to i: said upper... door section 
from a vertically disposed closure-forming posi 
tion...tos 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 
Jhinges, each including a bearing member...fixed 
to the bottom edge of the upper door; section, 
"a second, bearing member.fixed to the top edge 
of said lower door section in a linement with the 
bearing member. On the upper door, section, and 
a plate-like element having bearings formed at 
its opposite ends entered between the respective 
bearing 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 
srotatable. On the axis of said guideway traversing 

leans. - 

'. 9. A door construction comprising an upper 
door's section: adapted to be hinged, along...its top 
‘edge to the head of a doorway for relative rota 
tive movement, upwardly, and outwardly from a 
wertically, disposed closure-forming position to an 
'open position, a... lower: door. Section, means: for 
iconnecting said lower door section to said: upper 
-door section for: upward and inward rotative 
movement relative to said upper door, section 
from...a vertically, disposed closure-formingpo 
isition to an: open position and lineans at the bot 
:tom of said.lower door Section adapted to trav 
jerse a guideway.associated with a doorway frame; 
said connecting means comprising a plurality of 
hinges, each including...a bearing member fixed 
'to the bottom edge of the: Upper door. Section, a 
Second bearing member fixed to the top edge 
iof. Said lower door Section in a linement. With the 
bearing member, on the upper door section, and 
a plate-like element. having bearings formed at 
its. Opposite ends:entered between the respective 
bearing members and a pin connecting said bear 
?ing member, and:Said plate: for pivotal...nove 
ment, the respective-door sections being oppo 
isitely rotatable as aforesaid, relatively to said 
plate-like: element, said. bearing member fixed 
to Said 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 door sections to open position, an outward 
-noVerilent. Of Saidilo Werdcor Section on the axis 
of Said guideway traVersing: means, Will produce 
.a. Corresponding: outward 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; door 
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 
stically disposed closed position to an open posi 
tion, a guideway incorporated in said doorway, 
means carried by said lower door section formed 
to traVerse said guideway in the novement of 
-Said lower door Section to open and closed po 
Sitions, operating mechanism connected to said 
lower door section, for effecting the conjoint 
rinoVenent 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; downward movement ef 
$fective to retain both of said door sections in 
closed position, said retaining means being dis 
placeable from engagement with said doorway.in 
the initiation of the upward movement of said 
lower door section toward open position, and 
Inseans operable in sequence to the displacement 
Cf. Said retaining means from doorway engaging 
position, to abut said doorway 2nd tilt said lower 
docr' section outwardly on the axis defined by 
said guideway-traversing reans in engagement 
With said guideway, in the continuing upward 
Ilovenent of said lower..docr section, the tilting 
of said lower door section effecting...a, like direc 
tional novelinent of said upper door section for 
ithe conjoint noverent of the two door sections 
to open position, in the continuing operation of 
said controlling mechanism; and means for ar 
resting the down Ward novernent of said door Sec 
tions, when such movement is not controlled by 
-said operating mechanism. 

, 11. The combination with a doorWay, of a 
closure therefor, comprising: a door having, an 
upper section.hinged to the top of said doorway 
for upWaird and ...outward. SWinging movement 
ifrom 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 
inward SWinging novement relative to said upper 
door section, from a vertically disposad closed 
position to an open position, operating mecha 
risin for controlling the , conjoint movement of 
both of said door sections to open and closed po 
Sitions, and realins nowable With said lower door 
section, formed for engagement with said door 
Way in the termination of the descending move 
Irent of Said door Section in canted relation to 
Said doorWay, to impel said lower door Section 
in Wardly into vertical position within said door 
Way: and produce a, concurrent like directional 
movement of Said upper door section, to simull 
...taneously dispose both of said door sections in 
Vertical alinement in closure-forming position, 
and neans: carried by said lower door Section au 
itornatically engageable with said doorway in re 
Sponse to the impelled movement of said lower 
door section to vertical position, to retain both 
of said door sections in closure-forming position. 

12. The combination with a doorway,... of a 
closure therefor, comprising a door having an 
upper section hinged to the top of said doorway 
for upward and outward Swinging movement 

7?) 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 
inward swinging movement relative to said upper 
door. Section, from a Vertically disposed closed 

75 position to an open position, operating mecha 
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nisin for controlling the conjoint movement of 
both of Said door Sections 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 
Secticias in vertical alinement in closure-forming 
position. 

i3. The conbination with a doorway, of a clo 
cure therefor, coinprising a door having an upper 
Section hinged to the top of said doorWay for 
upward and down Ward SWinging overneilt from 
a, Vertically disposed closed position to an open 
position, a lower dcor Section hinged at its top to 
said upper door Section for upward and inward 
Swinging 111overinent 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, nears 
movable With said licWer door section forfned for 
engagement With Said doorWay in the termina 
tion of its descending movement in cut.Wardly 
canted relation to said doorway, to impel said 
lower door section in Wardly 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 ciOSure 
forming position, means in pivotal engagement 
with said lower door section engageabie With said 
doorWay in response to the impelled in Ward 
movement of said lower door section to vertifal 
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 lineans carried by Said lower door Section au 
tomatically cperable in respoise to the continu 
ing upWard movement of said lower door section 
to engage said doorway to impel said lower door 
section outwardly and cant said upper door sec 
tion, for ultimate disposition of both of said door 
sections in open position at the top of said door 
way. in the teiimination of the conjoint upward 
movement of the door sections. 

14. The coninbination with a doorway, of a clo 
Sure therefoir, coin piising a door having an upper 
section hinged to the top of Said doorWay for 
upwardi and outward Swinging in Oveilient from a 
vertically disposed closed position to an Open 
position, a lower door Section hinged at its top 
to said upper dooi' section for upWard and in 
ward swingiing iiiovement 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 ope; and ciOSed posi 
tions, a forwardly projecting arn fixed to said 
ioWe door section, at each erid thei'eof and off 
Set, laterally therefroin, each of Said aris having 
a roller mounted thereon, and a Stop disposed ai, 
each side of said doorWay in the path of ove 
ment of the respective rollier in the descent of 
said lower door section in Outwardly canted re 
lation to the doorway, said rolle's baing adapted 
to inpinge upon Said stCps to rock said lower 
door section inwardly from said canted position 
to a vertical position within said doorway, the 
inWard aircuate novement of Said lowe door Sec 
tion producing a concurrent like directional 
novement of said upper door section, to effect 
the simultaneous vertical alinement of the two 
door sections in closure-forming position. 

NATHAN MICHELMAN. 


