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4 Claims.

This invention relates to certain novel improve-
ments in door constructions, and has for its prin-
cipal object the provision of an improved con-

- struction of this character which will be highly
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efficient in use and economical in manufacture.
It is an object of this invention to provide an
improved weatherproof - sectional door for

_buildings.

It is another object of the invention to pro-
vide novel and improved means for maintaining
the sections of the door in one vertical plane
when closed and for moving the sections suc-
cessively into parallel vertical planes, during the

. door opening operation, and for moving the sec-
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tions into parallel horizontal planes when in fully
opened position,

Another object of the invention is to provide an
improved door construction that is particularly

. adapted for use in buildings such as barns, shops,

garages, factories, and the like.
Other objects will appear hereinafter.

. The invention consists in the novel combma.-

tion and arrangement of parts to be hereinafter
described .and claimed.

The invention will be best understood by refer-
ence to the accompanying drawing showing the
preferred form of construction, and in which:

Fig. 1 is a front elevational view of a preferred

- form of construction of the invention;
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Fig. 2 is a sectional view on line 2—2 of Fig. 1;

Fig. 3 is a rear elevational view, partly in sec~
tion, on line 3-—3 in Fig. 2; and

Fig. 4 is a perspective detail V1ew of parts of the
invention..

In the drawing which illustrates a preferred
and practical - construction, .a building wall is
indicated at 10 and has a door frame 19 therein
defining an opening 11 with Whlch our 1nvent10n

. is associated.
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Although it is apparent that this number may
be varied to suit conditions, in the present in-
stance our improved door, indicated génerally at
12, includes a plurality of sections 13, 14, 15 and
16. 'The uppermost section 13 is hinged, as at
18, to the frame 19.

Between brackets 20 on the rear side of the
wall 10 we mount a rotative shaft 21 about which
are windable flexible elements 22, each of which
has one end secured, as at 23, to the bottom sec-
tion 16. Any suitable means, not a part of our
invention, may be provided for revolving the shaft
21 but we have shown a sheave 24 on the shaft
and we may, for example, employ a counter-

. balanced flexible element (not shown) windable

on the sheave 24 for raising and lowering the door

(CL. 20—19)

sections in a manner presently to-be described;
or a crank and gear arrangement may. be pro-
vided to rotate.the shaft 21,-if desired.
Extending from the outer ends of the brackets
20 (Fig. 2) to brackets 25 mounted on the frame
19 at the lower end of the.section 13, and being
attached to these brackets 20 and 25, are arcuate
guide rails 26 which are continuous with guide

rails 27 that extend upwardly at an acute angle

with the vertical, these rails 27 being supported
by brackets 25 and similar brackets 28,
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The bottom edges of the sections 13-—14—15 -

are beveled, as at 29, Fig. 2, and the upper edges
of the sections 14—15—16 are similarly beveled,
as at 30, the rise-of these bevels being toward the
rear of the door, and when in closed position
providing a watershed toward the front of-the
door.
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Attached to- each of the s1de edges 31 of the -

uppermost section 13 is . a link 32 on the inner
side of which is mounted, in any suitable manner,
a roller 33. These rollers 33 ride in slots 34
formed in links 35, one of which is attached to
each of the side edges 36 of the section 14. -Each

of the links 35 carries-at-its lower end, and on

the inner side thereof, a roller 37, and these

rollers 37 ride in the slots 34. Links 35¢ and 35D,

similar to links 35,-are carried by the sections 15
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and 16, and these links-35¢ and 35b have formed -

therein slots 34a and 34b similar to.the slots 34.
The links 35a¢ carry rollers 37q similar to the
rollers 37.  On the outer side and at the lower end
of each of the links 35b, on the lowermost section

16, a roller 38 is provided, and these rollers 38 ride "

in the guide rails 27 and 26 when the doors sec-
tions are raised in a manner now to be described.
. By rotating the -shaft 21 the flexible elements
22 will be wound therearound, and since these
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elements 22 have their lower: ‘ends attached tothe

lowermost.section 16, as-at 23, a lifting force will
be exerted on the section.16 and on the 11nks 35b
carried thereby, which will cause the rollers 38 to
ride up the guide rails 27, the upper beveled edge
30 of the section 16 slipping past the lower bev-
eled edge 29 of the sections 15, and the rollers
37a riding in the slots 34b as the links 35b and
section 16 move upwardly. There is an offset
or angled portion 17 in each of the slots 34—
340—34b, Fig. 4, and at the time the lowermost
section 16 begins its upward movement the roll-
‘ers 37a, being disposed. in the angled slot por-
tions 17; guide the links 34b to the right, as seen
in Fig. 2, so that the section 16.moves into a
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vertical plane parallel to the section 15 but be- =

hind the latter.
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When the lower ends 39 of the slots 34b en-
gage the rollers 37a, the section 16 will be behind
the section 15, and continued force exerted on
the elements 22 will then lift the sections 16 and
15 together, the rollers 37 then riding in the slois
34a while the rollers 38 move up the guide rails
27.. When the lower ends of the slots 34a engage
the rollers 37 the section 15 will be in a vertical
blane parallel to, but behind -the section 14, and
the section 16 will be behind ‘the section 15.

Continued lifting force exerted on elements 22.
will then lift the sections 14—15—16 together,

the rollers 33 riding in the slots 34 and the rollers
38 riding up the guide rails 27 until the lower
ends of slots 34 engage the rollers 33, at which
time the sections will be arranged in:parallel ver-
tical planes as follows, looking from left to right
in Fig. 2: section 13—14—15—16: and at this
time the rollers 38 will move into the guide rails
26. Continued lifting force applied to .elements
22 will then pivot the sections at 18, and as the
rollers 38 ride up the rails 26 the sections will be

finally -arranged in a horizontal plane, as-shown

in dotted lines in Fig. 2, ‘the sections being ar-
ranged-from top to bottom'in the-order shown.
The movement of the sections from dotted to
full line-position of Fig. 2 is a gravity action that
‘may - be -effected by releasing the shaft 21 and
elements 22 by -any suitable means, the rollers
38 ‘then riding--down the ‘rails 26 and ‘27 and

* the-other sections-of ‘the series extending them-
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selves by ‘means-of the rollers, links and slots in
‘a-‘manner readily apparent from the foregoing
descrlptlon considered 1n the hght of the -draw-
ing.

“While I have illustrated-and-described the pre-
ferred -form of construction for-carrying my -in-
vention into effect, this is capable of variation
and modification without departing from -the
spirit-of ithe invention. 1I,therefore, do not wish
to ‘be limited to the precise-details of -construe-
tion -set forth, but desire to-avail myself of such
variations and -modifications-as come within tbe
scope of the-appended claims.

‘Having thus -described ‘my 1nvent10n what I

: claim -as new -and des1re to protect by Lette1s

Patent is:

1.'In. combma,tlon with a-wall prov1d1ng a-door
opening, a series of- -door sections adapted to close
said opening,-the uppermost-of said sections hayv-

' ing a‘hinge-connection with said wall, link-mech-

anism_attached to said-sections securing them
together, guides cooperating with-said link mech-
anism to -direct the -sections successively “into
parallel -vertical- planes - as “the - sections - are

* opened, -other guides continuous with the first-

named guides to direct the sections from the said
parallel vertical planes into parallel ‘horizontal
planes- when in fully -opened position; said sec-
tions -pivoting from-the vertical to the horizontal
on said hinge connection, -and rollers on the
lowermost -of the sections adapted “to ‘travel in
said-guides,
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2. In combination with a wall providing a door
opening, a series of door sections adapted to close
said opening, the uppermost of said sections hav-
ing a hinge connection with said wall, link mech-~
anism attached to said sections securing them
together, guides cooperating with said link mech-
anism to direct the sections successively into
parallel vertical planes as the sections are opened,
other -guides continuous with the ﬁrst-named
guides to -direct the sections from the said par-
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-allel.. vertical. planes- into parallel ' horizontal

planes when in fully opened position, said sections

‘pivoting from the vertical to the horizontal on .

said hinge connection, said guides cooperating
with the link mechanism to direct the sections
into-one vertical plane when closed, and rollers
on the lowermost of the sectlons adapted to
travel in said guides.

" 3. A door or shutter comprising a group of
sections including an uppermost section hingedly
mounted on a support, a lowermost section, and

90

95

‘sections intermediate said-uppermost and lower-

most sections, a link attached to each of the side
edges of each of said intermediate and lowermost
sections, each -of-said links having a slot pro- 400
vided therein, each of said slots having an angled
upper end portion; a link attached to each side
edge of said uppermost secticn, rollers on those

of said links attached to said uppermost and
intermediate sections guided in said slots, a guide ,105
track ‘at each side of said door or shutter in-
clined at an acute angle to the vertical, and hav-

irig an arc-shaped upper end portion ¢urved con-
vexly away from said door or shutter, rollers on
those of said links that are attached to said 110
lowermost section guided in said tracks, and flex-
ible lifting elements having their lower ends at-

tached to0-said lowermost section.

4. A door or shutter comprising a . -group of
sections including an uppermost section hingedly 115
mounted on a support, a lowermost section, and -
sections intermediate said ‘uppermost and lower-
most sections, a link attached to each of the side
edges of -each of said intermediate and ‘lower-
most sections, each of said links having a ‘slot 120
provided therein, eéach of said slots having ‘an
angled ‘upper end portion, a-link attached ‘to
each side edge of said uppermost section, rollers
on those of said links attached to said - upper-
most and intermediate -sections guided -in-said 125
slots, a-guide track at each side of said door or =
shutter inclined at an acute angle to the. vertical,
and having an arc-shaped upper end portion
curved:- convexly away from said door-or shutter, -
rollers on those of said links that are attached to 130
said lowermost section guided in said tracks, and =
flexible lifting elements having their lower ends
attached to said lowermost section, the meeting
edges of said sections being beveled and extend-

ing substantlally parallel to-said a,ngled end por- i35

tions. o
- ROBERT 'W. JONES.
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