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‘ 15 Clanms

. This invention relates to a foldable closure
suitable for closing an opening thus serving.as a
door, and extensible into opening closing posi-
tion and collapsible for exposing the opening.
Heretofore closures of this general type have
been provided with suitable curtain or covering
material, and usually have: expanded laterally
from the plane of the closure: o one side or both
suies of said plane. Such closures have a tend-
ency to sag vertically and curve in long lengths.

o

Other closures have mechanism which has col- |

lapsed vertically or in the plane of the opening
and such closures also sag due to: We1ght and
also curve in long lengths.

The chief object of: the present: mventlon is to
provide a collapsible and:extensible closure that
is. substantially without sag when extended and
similarly without appreciable curvature if of long
length and not track.confined.

. The <hief feature of the present 1nvent1on re-
sides in providing a closure-of the last mentioned

. character-with at least orie horizontally collapsi-
ble -and extensible linkage, preferably of hinge
or strap plate stock type in combination with at
least -one - vertically - .collapsible -and extensible
linkage, preferably of bar stock type, the latter
linkage being extensible away- from, -although
connected to-the former; and collaps1b1e toward
the first mentioned linkage.

Another feature of the. invention re51des in
‘connecting adjacent pivotal connections together
whereby sag and lateral curvature are- substan-
tially eliminated or conversely the collapsible and
extensible structure is 1nherent1y mutually
braced transversely. -

Other objects and features of the mvention w111
be ‘set forth more fully hereinafter.

~The full nature’ of the invention will be under-
stood fromi the ‘accompanying drawmgs and the
following description and claims. -

In the drawings Fig. 1 is an elevational view
of the end portions and an - intermediate por-
tion'of a closure in extended position; the cover-
ing or-curtain being omitted- for- clearness,- and
the embodiment iltustrated herein includes upper
and Jower - composite interconnected. transverse
collapsing units and-an intermediate semi-in-
.dependent horizontally collapsing: unit.

~ Fig. 2 is a_top plan view thereof in extended
,posmon and with the covering or. curtam in-
cluded. .

. - Pig.3 is a similar view of a complete closure in

. the collapsed position.

TFig. 4 is a perspective View of a central connec-
tion, ‘being.a pair of .full length leaves or straps
as shown in the, central portion of Fig. 2 )
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 In Fig. 1 of the drawings 10 indicates a wall or
the like having opening {1 therein provided with
an overhead, bottom slotted tubular track (2 ex-
tending across the same and within which are
suitable trolley structures I3 and i4, the former
being connected to. the lead post 15, and one or
more of. the latter and intermediate trolleys 14
being .provided and connected to the closure in
the plane of the opening.

The lead post 19, such as 111ustrated in Flgs 2
and 3 most clearly, may. have cushion strip 18
secured. thereto. and same may engage bumper
socket strip .17 carried by wall. 18 of opening -Li
and.in the plane thereof... The lead post may be
provided at opposite sides. with suitable handles
19, catch or latch means, and/or key actuated
lock means, all not shown, since same form.no
part of :the present disclosure..

-The rear-post 20 may be of channel sectlon type
and detachably mounted as at 2i to the opposite
wall 22 of opening 1., When desired it.may be
permanently mounted. Also if desired, whenever
over head track and/or a bottom track is not
employed, the entire closure may be hingedly
mounted- by hinge means between the wall. 22
and rear post 20. -In certain areas fire regula-
tions require closures to swing. Thus the pres-
ent invention can readily be extended to that
field from which it heretofore has been excluded
and this is possible because the closure is of non-
sagezing as well-as noncurving-type, as stated in-

) 1t1a11y herein.
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-As also stated hereinbefore, the present inven-
t10n is illustrated as including a pair of opposed
composite units, see Fig. 1. The upper unit com-
prises a horizontally collapsible series A and a-
vertically collapsible series B 1nterconnected as
heremafter described.

" This constitutes the simplest form of the in-
vention. - Another and inverted composite unit
comprlses “lowermost horizontally collapsible

- geries” A’ and thereabove and mterconnected
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thereto - is the vertically collapsible series” B'.
Therebetween, if desired, may be included one
or more horizontally collapsible series C, similar,
if not substantially identical to series A or A’
but not connected to either series B or B’ ‘al-
though connectible to series A and A’ as herein-
‘after described. - )

Since series A, A’ and C are ‘substantially iden~
tical, a. description of series’ A will suffice for all.
Sinee Series B and B’.are substantially’ identical,
although reversed, & descnptlon of serles B W111
suiﬁce for both .

In Fig. 1 the lead post 15 has secured to it a

: ,sultable bearmg member, such as 8 _U haped
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bracket 24 tnat straddles the pivotally connected
straps 58 and 81 of half hinge length and asso-
ciated therewith is the pintie 25 suitably con-
nected at its upper end to lead trolley (3. The
bracket 24 or post 15 may be connected thereto,
as desired.

In any event, pintle 25 provides a hinge axis

parallel and in close proximity to the lead post
Therebeneath and suitably secured to the
lead post is the inwardly directed vertically elon~ .

19.

gated plate 26 having a vertical, elongated slot

21 therein, which is in vertical ahgnment ‘with -

the axis of pintle 25.

A pair of crossed bars 28 and 29 of equal length
are pivotally connected together at their center
portions (not shown).
28, adjacent lead post 15, mounts a headed pin
38 that rides in the slot, 21.

bar 28 adjacent lead post 15 is apertured and
mounts pivot pin 31 (a rivet-like member) whlch
is' carried by thie lower end 32 of pintle 25 upon
an axis transverse to the pintle axis..

In a similar but reverse mahner the rear post
20 mounts a. U-shaped bracket 33 in turn mount-
ing pintle 34 having & pivotal axis .parallel and
in close proximity: to.the rfear post.. This bracket
straddles the adjacent pivotally connected ends
of the half length strap or hinge plates 60.and 6.

Beneath the aforesaid is-a.pair.of elongated,
equal. length bars:3%5 .and 35, pivotally .connected
together at their mid portions (not shown). The
lower end of bar 35 mounts headed.pin 37 riding
in elongated slof 38 in.inwardly directed verti-
cally elongated plate 39. suitably secured to rear
post.26.. This vertically disposed slot is i verti-
cal alignment with:the axis.of vertically disposed
pintle 34. The upper end of bar 36 mounts- pivot

pin 48, in the form of a rivet or:the like, that -
seats in the transverse aperture 4lg in the lower -

end 41 of pintle 34..

Between the. adJacent ends of bars 28—29 and
35—36 are interposed a suitable: number of sim-
ilar length crossed:bars. 42 and 43. pivotally cons

nected together at their: mld-pomts as at. 44 and -

pivotally. connected at their: extremmes as at 45
and 46 to adjacent bars 42 and 43, the rlght hand
pair besing pivotally connected to the ends: of
bars 35 and 36. and the left. hand pair bemg Ppiv-
otally connected-at the1r ends to bars 28 and 29.
Slots. 21 and .38 may be of closure lnmtmg
character, that is, herein the lower ends, may
limit-closure collapse and/or. the upper. ends may
limit closure extension,. if. desxred.
As 111ustrated there is. at ‘eac

- half: length ‘Thinge. plates or. straps and’ therelbe=
tween is. the required, number of. So-called. full
length hinge plates which:are. h_nge connecied
together. at their mid-points, all ; as ‘hereinafter to
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The . lower..end -.of -bar..

The upper end of -
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be descnbed Therefore, there. are. prov1ded as -

manh; palrs of equal length crossed bars as, there
arecpalrs “of full Iength strap hmges plus one, or
if the two pairs of half length plates be ‘con-
srdered the eqmvalent of .one pair of full length

pIates numerically and for spacing distance in -

the plane of the closure, then the humber of pairs
of crossed bars will equal the number of pairs of
full Iength hinge plates (actual and ‘equivalent).
THe critical point to be observed is that when
so.arranged all bar pivots 4§ lie 1mmed1ately ad-
Jacent the. h1nge connection. between all central

hinge connectmns of the plates, and each- jux-.

taposmoned pair of vertrcal and horrzontal pivots
may’ bé connected together if desired, as’ illns-
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trated, and in the manner indicated at 32 and .

41 and as more fully: set forth heremafter
Reference will now be had'to the strap or plate

75
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hinge series A, which is horizontally collapsible
as distinguished from bar series B which is ver-
tically collapsible, since pins 30 and 37 lower in

~slots 27 and 38 respectively as the closure is col-

lapsed and elevate therein as the closure is ex-
tended,

‘Beginining at the upper left hand corner of Fig.
1 and at the left end in Figs. 2 and 3 there is pro-
vided an oppositely directed pair of so-called half
length: strap or plate hinge members 50 and 5{.
These, see Figs. 2 and 3, are longitudinally ribbed

-as-at §0a and 5fa respectively for reenforcement

or stufemng The adjacent ends are notched as
at'52 and 53 to form tongues 54 and 55 that in-
terfit. Each of the tongues at its end it curled

“for.reception. of .pintle 285.

Herein each half length hinge is offset as at
56 and 57 in registration with the notches afore-
said and where the tongues depart from the body
portion, - It-will:be noted that one hinge has two
spaced tongues -and-the-other-an-intermediate
tongue and same -interfit- and occupy the space
between -the arms of-bracket 24.. If desired, where
the - cooperating-.notches and :tongues.-engage,
same may -constitute & stop for limiting the ex-
tensible movement of the half hinges. :

The single tongue hdlf. hinge 5i:-at its other
end -includes -a -pair- of ‘curled:tongues 59 :and
the double tongue- half hinge 58:at its other-end
includes intermediate curled:tongue 58.: The re-
sulting pivotal sockets-determine maximum:heri-
zontal movement in the coliapse.of series A.. ..

The right hand pair:-of.hall:hinges 60 and 64
are reversed. as. it were,:that is;- if: the.lefi-half
hinge on ‘one.side has. a double.tongue the right
half hinge on..that .same .side has. .the.single
tongue and .voce versa relative: to the other side.
Numerals 60 -to 639:inclusive .indiegte. parts at
the .right end: similar: .to parts:.at the left end
indicated by numerals- 50..to .59 inclusive, .

Interposed. hetween “the :pairs. of -half::hinges
5061 and. 60—61; are. the: desired number. of
horizontally . crossed full.dength :strap or .plate
hinge..members .18 :and . 1., Obviously, at. op-
posite .ends there:.is. provided a .pair- of. curled
tongues. 12, and a smgle mtermedlate tongue. 3.
Each hmge includes- longrtudmal- rxbbmg -reen=-
forcement 10a and Tia respectively and in. each
the. two: are- longitudinally -aligne

Apertures 14, .and :15..are :provided - for .cover
or. curtain. . mountmg purposes. the.. two cover-
ings. at .opposite. sides. being . 1nd1cated at. 16
and 11. These. at the ends lap the end posts
15 and 20 and are covered and retained in place
therean -by...portions. .16.. and 204, respectwely.
Each is sultably secured at the _apertures to. the
full and half length hmges by. any siitable means
not shown, the.cover. anchormg apertures in the
half hinges being, indicated at 79..

Reference..will .now be had more partrcularly
to Fig.. 4,. .where the central portmn of- two hori-

‘zontally crossed. full length hinges: 70 and 'H are
" illustrated. Herein each ineludes a central .pors

tioni.80.and 81, respectively;. constituting avbra,_s
portion -preferably: having the same angular: re~
lation:.to its contiguous.half:hinge. portion .that
the post mounted  tongues..of -the  half length
hinges-have relative to.the latter, or the. former
inclination may slightly.differ therefrom, as: lllus-
trated more clearly in Figs. 2 and 3.

In Fig:-4 central bias portion 80:of-strap- hinge
70 includes an upwardly directed: central notch
82 ‘exténding from the lower- -edge: to:: approx1-
mately- mxdway between ‘the -top - and ‘bottom
edges. - Inlike manner hmge 1 f-includesia down-
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wardly directed central notch 83 extending from
the top edge of bias portion 81. of hinge T1.

The upper- portion .of. bias portion 80 includes
three horizontally disposed strips 84, 85 and 86,
the -midportions .of which are curved as at 84a,
85z and 86a. respectively, the intermediate por-
tion 85¢.is directed oppositely relative to like
directed portions 84a and 86a to form a pintle or
hinge bearing. .

-In like manner the. lower portlon of the bias
portlon 81 includes three horizontally disposed
strips 87, 88 and 89, the midportions of which
are curved as at 87a, 88ec and 89¢ respectively,
and intermediate portion 88e is directed op-
positely relative to like directed portions 87a and
.88a to form a pintle or hinge bearing..

The portions 84, 85 and 86 are seated in notch
83 and portions 87, 88 and 89 are seated in notch
82 so that all curved poitions thereof provide a
single vertically disposed bearing for pintle 90.

The remote ends of the full length hinge
plates are hingedly connected together at 91.
Observe in Fig. 1 that.the central hinging of
successive full length hinges is oppositely  dis-
‘posed, that is, portions 85z and 88a lie behind
the pintle 90, see right disclosure, and also lie
in front of pintle 90, see left disclosure.

If desired, headed pintle 81 may extend the
full height of the closure and simultaneously
connect the adjacent ends of all horizontally col-
lapsxble vertically superposed plates. This serves
as a covering folding medans, as well as addl-
tional clostire reenforcement.

" Bach pintle 96 mounts at its outermost end, at

the upper end in series A and lower end in series
A’, a washer 92. If a trolley 14 is not to be
associated therewith, said washer may be of the
friction grip type. If trolley 14 is to be con-
nected to pintle 90, the latter exfends as at

93 not only through washer 92 but through bore

{4g in trolley 14 and the aperture 14b therein

exposes the end of said pintle which may carry a

retaining head, such as nut 94.

- Each pintle 90 is vertically aligned relative to
superposed- pivots 45 and 46 and the pintle is ex-
tended as at 95 and flattened to wing formation
and is centrally apertured at 96. This wing is
interposed between the pivotally connected ends
of links 42 and 43 and pivot 45 passes through
aperture 96 as well. ‘Pintle 90, adjacent wing 86,
may be shouldered, as it were, at 91 and carry
washer 98 upon which bears the adjacent edge
of the strap hinge. -Since all central pivots 90
preferably are connected to adjacent pivot 45,
the result is-mutual bracking, that is; the hori-
zontal series does not sag because of the ve-
hicle series and the vertical series does not buckle
or bend because of ‘the horizontal series. There
thus results a.substantially self-bracing closure
which can be’ solely supported by the rear post
mounting:if, as and when desired. .

Also, a11 mechanism is concealed within the
covering. The ‘biasing permits, see Fig. 3, the
hinges to substantlally abut so that when col-
lapsed the covering folds retain folded relation,

_ do not contact each other and do not crease.

- -As previously stated, a lower composite unit B’
.and A’ ‘may be employed but same are actually
‘r_eversed relative to series A and B, although the
‘same relationship between series A and B is main-
tained between series A’ and B’. As many inter-
mediate series C may be employed as desired or
required and all may be interconnected by ex-
tended pintles 91 if desired.

The present invention specifically is a simplifi-
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cation and improvement upon the McGuire et
al. Patent No. 2,220,939 of November 12, 1940, and
the Oberdorfer et al. Patent No. 2,321,507 of June
8, 1943, in that the lazy tongs thereof are not re-
quired herein and upon Shearer No. 2,373,146
of April 10, 1945, wherein the lazy tongs.are omit-
ted but the hinge plates are difficult to assemble
and require special operations and handling since
one passes partially ‘through the  cooperating
hinge.and then must be turned .only in a prede-
termined direction for interfitting registration. .

The present invention is, as stated, directed to
novel, inventive, commercial form of closure hinge
mechanism which omits all the disadvantages of
the foregoing closures-and which retains all the
advantages of the same.

While the invention has been illustrated- and
described in great detail in the drawings and
foregoing description, the same is to be considered
as illustrative and not restrictive in character.

The several modifications described herein, as
well as others which- will readily suggest them-
selves to persons skilled in this art, all are con-
sidered to be within the broad scope-of the inven-
tion, reference being had to the appended claims

The invention claimed is:

1. In a foldable closure having posts at op-
posite ends and relatively movable toward and
away from each other for collapse and -extension
respectively, the combination of strap type hinge
means of lazy tongs type and having parallel piv-
otal connections,- alternate pivotal connections
being disposed substantially in a common plane at
all times, said hinge means at opposite ends-hav-
ing pivotal connection to the posts, crossed link
means disposed in a plane normal to the plane-of
action of said hinge means and movable.in. the
said common plane, the said link means includ-
ing parallel pivotal connections disposed substan-
tially transversely of the common plane, means
connecting said alternate pivotal connections to
certain of the link connections, other means piv-
otally connecting the upper extreme ends of said
link means, adjacent the hinge means, to the
posts and pin and slot connections between each
post and the adjacent lower extreme end of said
link means, the hinge and link means collapsing
and extending 1n planes transversely to each
other.

2. A foldable closure of the character deﬁned
by claim 1 wherein there is provided between the
posts another pair of hinge and link means simi-
larly connected together and similarly connected
to the posts, the last mentioned hinge'and’ link
means being reversely positioned relative to the
first mentioned hinge and link means. :

3. A foldable closure of thé character defined
by claim 1 wherein there is provided between the
posts another pair of hinge and link means simi-
larly connected together and similarly connected
to the posts, and an additional strap typé hinge
means, similar to the one first mentioned and in-
terposed between the pairs of strap type hmge
means and similarly secured to the posts. ...

4. A foldable closure of the character defined
by claim 1 wherein there is provided between the
posts another pair of hinge means similarly con-
nected together and sxmﬂarly connected to.the
posts, the link means being disposed between the
pairs of hinge means.

5. A foldable closure of the character deﬁned
by claim 1 wherein there is provided between the
posts additional hinge and link means similarly
connected together and similarly connected to
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the:posts,: the hinge and link means -being in:a
reversed :position.

6..In. a:foldable - closure. havmg a:lead: .pest
strueture and:a:parallel rear post structure, the
cambination of.a horizontally collapsible series of
articulated. rigid -members . disposed. in; & hori~
zontal:zone, secured at.opposite ends to the struc=
tures, .and.a horizontally collapsibleseries:of ar=-
ticulated rigid members-disposed in:a vertical zone
operatively: secured.to.the series disposed:in-a
horizontal: zone..and. conapsmle -and. -extensibie
therewith..

7. An artzculated hinge:. structure including in
combination a plurality-of pairs of crossing hinge
plates sequentially connected end to end, all hinge
plates having a common width -and leaf portions
of -common :length, the hinge struciure having
depth substantially equal to:the width of a single
hinge plate, each .pair.of hinge plates-having
central pivotal connection, a-pair of half hinge
plates -at each -extreme end of . the -sequentially
connected and crossed series.of plates; means piv-
otally: connecting the remote ends of the hall
hinge piates to the adjacent ends of the adjacent

pair.of segquentially. interconnected hinge -plates;

and means pivotally connecting together the ad-
Jacent ends of the-said-half. hinge plates and
supporting. same, at least one-side -edge of.-each
plate:-of -the -crossing piates. at. its .central por-
tion. being suitably notched-out from: that side
edge fo atl. least the mid-position for reception.of
the other plate of fhe pair of plates.

8.- A :-hinge .structure ;as defined by claim. 7
wherein-the central.pivotal connection keiween
plates -comprises..semi-cylindrical. portions; said
portions each partially embracing and seating a
hinge pin, the.portions being oppositely directed
for, complete-but longitudinally. -offset envelop-
ment.of the-hinge pin.

9.: An artieulated hinge stlucture including: in
combma.tlon a plurality of pairs. of crossing hinge
plates.. seguentially - connected . end .to: end, all
hinge plates.having a common. width, and. leaf
portions .of- common length, the hinge structure
having a.depth substantially egual.to. the widih
of a single hinge plate, each pair oi hinge plates
having central pivotal connection, & pair of haif
hinge plates at each-extreme end of the sequen-
tially connected and crossed series of plates,

means. pivatally copnecting the. remote .ends.-of

the half hinge plates to the adjacent ends of the
adjacent. pair. of sequentially interconncied hinge
plates, and means pivatally connecting. togethe).
the- adga.cent ends. of ‘the said half hinge plates
and supporting same,.each full length hinge plate
central - portion ‘beéing notched out at one edge,
and the unnotched remainder. being slit longi~
tudinally to form at least two superposed portions,
each of which includes a semi-cylindrical forma-
tion and oppositely d1rected ‘the "semi-cylinders
of each of the two portlons enveloping in longi-
tudinally offset relation a hinge pin ‘common to
both por tlons the semi-cylinders-of'one plate por-
tion reglstenng m the notching- in-‘the -other
plate.

10.-A foldable- closure of the character defined
by claim 1 wherein there is provided between the
posts another pair of hinge and link means simi-
1ar1y connected together and 51m11ar1y connected
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ta.the posts; the last mentioned ‘hinge -and.link
means being reversely positioned:relative to the
first. mentioned hinge and link means;both:hinge
means. for- clasure collapse.extending equally. and
oppositely from the common plane..:;

11. A.foldable: closure-of the-characier: deﬁned‘
by claim -1 wherein-there is provided between:the
posts another pair: of hinge and link mean$ simi-
larly connected together and similarly connected
to-the-posts -as.said-first-mentioned-hinge :and
linkmeans, and an:additional strap type hinge
means, - similar :to the -one .first- mentioned: ‘and
interposed-between the pairs:of :strap type-hinge
means--and -similarly :secured to-the posts,: all
hinge means for closure collapse extending equally
and oppositely from the .common: plane. -

12, A -foldable -closure-of the character deﬁned
by claim 1 wherein there is provided between-the
posts another pair of hinge means similarky con=
nected- together -and -similarly - connected to-the
posts  as -said :first-mentioned - hinge--and: link
means, the link means being -disposed--between
the pairs of ‘hinge means, both hinge ineans-for
closure collapse extending equally and opposn;ely
from the common plane. "

'13.° A foldable closure of the character deﬁned
by claim 1 wherein there is provided-between-the .

posts additional hinge and link means similarly -

connected together and similarly connected-to the
posts- as _said “first-mentioned hinge and link
means, the hinge and link means-being in reversed
position, all hinge means for closure coltapse ex=
tending equally and ODpOSItely frqm the common
plane.

14. In a foldable closure having a Iead post and
a parallel rear post, two series of articulated col-
lapsible and extensible rigid members, each series
attached at.one of its ends.to one post and at
the other of its ends to fhe other post, the. axis
on which the.members of one series collapse and
extend being .in planes.normal.to.the .planes of
the axis on which. the members of .the other
series. collapse.and. extend,.and means:operatively
connecting .the two. senes together 1ntermed1a.te
of their. ends..

15. In g folding closure, a first lazy tongs struc-.
ture horizontally. collaps1ble and extensible.in.a
horizontal. plane;.a- second lazy tongs ‘structure
hor 1zonta11y collapsible and extensible in.a. verti-
cal plane, pintles for the. ends of the members.
of said structures, some.of the pintles of the first.
and second lazy tongs structures béing conneeted
together so that the two lazy tongs. structures are
caused to collapse and extend equally and. sunu.l-
taneously.. _ :

RAY A, BRENNER
‘MARVIN J. LANEAUX
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