June 17, 1930. E. J. G. PHILLIPS 1,764,976 .
FOLDING DOOR o '
Filed June 23, 1924 2 Sheets-Sheet 1

Zhg: £,
L . 55 (_g g 2
29-25 25 ) op 2}9 /25// v 29
| R Y L Y == 22 _-"___'"_ﬁ-.’."_*___‘_:_"u_‘
e e e e "i“_'":""_.'_:;/::'::: 5
2‘ ‘ G ’}ﬁ-‘ﬂ . : 09./:)'-5.%.1
2| o il
i . i
! {1’ ! N I i
‘ ; il
- I
Uy "IJ
!
l i 2
Il
b 'I’
i
zth]
Il :
=
| | Al ’/ .
i '
il | t!
g |
o | L 1=
Vo E}T” [/ L | %
/ Z 7 %///‘;% 7




~ June 17, 1930.

E. J. G. PHILLIPS
FOLDING DOOR

Filed June 23, 1924

1,764,976

2 Sheets~Sheet 2

<
| I
m

o 50
ST

4l
el
56
49

It

g >y 5«5-—:‘!' 5

1
V4 / = !

45
Yilness 4

Gl S
S 77

Al
b= -
W |

ST

AT T T

K00,

W
N
3

i



15

15

Patented June 17, 1930

UNITED STATES

1,764,976

PATENT OFFICE

ELLIS J. G. PHILLIPS, OF AURORA, ILLINOILS, ASSIGNOE TO RICHARDS-WILCOX MANU-
FACTURING COMPANY, OF AURCRA, ILLINOIS, A CORFPORATION COF ILLINOIS -

FOLDING DOOR

Application filed June l23,

My invention relates to folding doors of the
accordion type, or doors composed of a plu-
rality of leaves, hinged together so that the
several leaves may be folded together in an
accordion-like manner, and ‘when so folded
will occupy a transverse position relative to
the door opening, and be bunched either at
one end thereof, or part at one end and part
at the other. Sometimes such doors are sus-
pended from hangers connected with alter-
nate leaves and arranged to run on a track ex-
tending longitudinally of the door-way im-
mediately above its upper or head jamb, the
lower portion of the door being guided by
some form of guiding means attached to the
lower margins of alfernate leaves and run-
ning in a slot in the floor, or on a slotted rail

 set into the floor, and extending longitudinal-
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ly of the door-way. Doors of this kind are,
however, apt to stick or bind when it is at-
tempted to move them longitudinally of the
door-way, unless uniform pushing force be
applied to their upper and lower ends, and as
such uniform application of power is not apt
to occur in practice, such doors as heretofore
constructed have not operated satisfactorily.

My present invention has to do with the
mounting of such doors, and has for its prin-
cipal object to provide devices for that pur-
pose, by the use of which the leaves will slide
more easily and without cramping or binding
should the pushing power be applied uneven-
1y so that 1t would tend to move one-end of
the folded leaves faster than the other. An-
other object is to provide an improved mount-
ing for folding doors of the accordion type,
by the use of which the leaves may all be made
of the same width and the use of leaves of

half width at the ends of the door opening

will be avoided, and a further object is to im-
prove door meuntings of this character in
various other respects that will be hereinafter
pointed out. T accomplish these objects as

illustrated in the drawings and as hereinafter

What 1 believe

described.
forth in the claims.
In the accompanying drawings,—
Fig. 1is a front elevation of a door opening
showing my improvements in a general way,

to be new is set

1924. . Serial No. 721,882,

applied to a door composed of three paii“s of

leaves; some parts being broken away; -

Tig. 2 is a horizontal section on line 2—!
of Fig. 1, except that one of the pairs of leaves
is shown folded; - o :

Fig. 81is an enlarged detail, being a vertical
section on line 83—3 of Fig. 2, some parts being
broken away;

'Fig. 4 is a cross-section on line 4—4 of Fig.
3; and - :

Fig. 5 is a partial vertical section similar to
the lower part of Fig. 8, but taken at right an-
gles to the section there shown. ; »

Referring to the drawings,—6, 7 indicate
the end jambs of a door-way, 8 the floor, and
9 the upper jamb. Mounted in the door-way

is a folding door which, in the illustrated con-

struction, comprises three pairs of leaves, the
leaves of each pair being indicated by the ref-

- erence numerals 10, 11, and being connected

together along their abutting margins by
hinges 12 so that they may be swung relative-
ly to each other either to a position of aline-
ment or to a position of parallelism. When
the leaves of the several pairs are in alinement
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they are designed to completely close the door-

way, as illustrated in ¥ig. 1, and if desired
the margins of the several leaves may be ar-
ranged to interlock in any well known way to
male a tighter closure. It will be noted that
all the leaves may be, and preferably are, of
the same width, and that the end leaves are

-not connected with the end jambs of the door-

way, so that all the folded leaves may be as-
sembled at either end of the door opening
when they are moved as hereinafter described,
or some of them may be moved to one end

80

86

thereof and the rest to the other end, or some

may be left unfolded while others are folded,
as shown, for example, in Fig. 2.

pairs of leaves are mounted for movement

%
Coming now to the manner in which the

Telatively to the door opening, by reference. -

particularly to Figs. 1 and 3 1t will be seen
that one leaf of each pair, as for example
the leaf 10, is provided with a vertically dis-

95.

posed rod or shaft 13 which extends longi- -

tudinally of the leaf midway between its side
margins, the door having a suitable bore 14 to
receive-said-rod. In the illustrated construc-
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tion said rod is made in three parts, so that
it is extensible to adapt it o fit doors of dif-
ferent heights, and also to accommodate va-
riations in the distance between the door

‘hanger track and the floor track hereinafter

referred to, this being accomplished in the
illustrated construction by providing a sleeve
15, which fits telescopically on the lower end
of ‘the upper member 18 of said rod and is
keyed thereto by a spline 16 so that said parts
rotate together. The sieeve 15 is rotatably
mounted 1n the bore 14, and at its lower end it
is connected with a rod 17 similar to the
rod 18 and forming a downward extension
thereof. Therod 171isnon-rotatably connect-
ed with the sleeve 15 preferably by a pin 18.
It will be noted that the rod 13 extends up
above the upper margin of the leaf in which
it is fitted, and the rod 17 extends down be-
low the lower margin of such leaf, the object
of which will be hereinafter set forth. By
the construction described I provide.an ex-
tensible pivot rod or shaft for the leaf, locat-
ed centrally with respect to the side margins
thereof, so that the leaf is balanced and
swings easily about such pivot as an axis.

Preferably only one leaf of each pair is

equipped with the pivoting devices described.

The leaf is suspended on the upper portion
of the rod 13 by providing the upper margin
of the leaf with a plate 19, preferably screwed
thereto and having a central opening through
which the rod 18 passes, and which Bts loose-
Iy upon the upper end of a tubular member 20
having a ball race adapted to receive anti-
friction balls 21. Resting upon said balls is
a cup 22 which lies directly under the. plate
19 and receives the downward thrust thereof.
The member 20 rests upon a collar 23, pref-
erably formed integral with the upper por-
tion of the rod . 18. The collar 923 and the
anti-iriction bearing members described arve
all contained in a recess 24 provided in the
upper part of the door leaf. By this con-
struction the weight of the leaf is supported
by the rod 18 through said anti-friction de-

" vices, so that it turns easily about said rod

as an axis, ,
The rod 18 is itself suspended from a door
hanger of any approved type mounted to run

‘on-an-overhead track extending along the
t =

door-way and mounted. in the upper jamb in
the usual way. Preferably I employ for this

- purpose a two-wheeled hanger 25 running in

Lt
&

5 an inverted U-shaped. sheet metal track 26
~of well known design. As shown in F 12. 3,

said ‘hanger is provided with a depending
shank or rod 27, the lower end portion of
which is screw-threaded to engage a threaded

* sleeve 28 which forms the lower part of an

anti-friction bearing, preferably a ball bear-
ing, the upper member of which is composed
of a-cup 29 having a depending marginal
flange 80 which is internally serew-threaded,

- -as shown in Fig. 8, Attached to said cup by
8. 0. £ablbe : P DY

tically under the slot

the door opening.

.The upper pinion 31 is hel
T

1,764,076

such screw threads is a pinion 81 disposed
horizontally and having at its upper margin
an externally screw-threaded annular flange

82 which engages the threaded flangs 30, said

parts being locked together by a set screw.
82%. The upper end of the rod 13 is non-
rotatably connected to, and coaxially with,
the pinion 81 in any suitable way, preferably
by squaring the upper end of said rod and
fitting it in a correspondingly shaped hole-
in said pinion, the upper end of said rod being
then upset to prevent its withdrawal. The
teeth of-the pinion 81 mesh with the teeth of
a rack 83 which extends longitudinally of the
door-way and is firmly secured in position
at one side of the path of said pinion as it is

-moved along by the travel of the door hanger

along its track. Al these parts are mounted
in a suitable recess 84 in the upper janib,
such as are usually provided for the recep-
tion of door hanger tracks, the rod 13 ex-.
bending through a longitudinal slot 35 in a
plate 86 which forms a partial closure for the
recess 34 at its under side.

Thelowex portion of the rod 13, or rather
the downward extension 17 thereof, carries a
bracket 37 in which ave mounted anti-friction
rellers 38 which proiect a shovt distance be-
low the lower margin of the dgor leaf, the
axis of said rollers being paralle! with the
axis of the door hanger rollers. The rollers 38
run on tracks 89,40 level with the floor and
disposed at opposite sides of 5 slot 41 that ex-

-
=)

&o

tends longitudinally of the deor cpening ver-

axr

35 in the upper door

bt
@D
&

jamb, said tracks being preferably composed -

oi the upper horizontally dispsoséd members
of a metallic box-like member 42 which. is
sunk in the floor and extends longitudinally
of the door-way from end to end thereof. As
shown in Fig. 8, said box-like member is rec-
tangular in cross-section, and to one of the
side walls thereof is secuved a rack 43 simi-
lar to the rack 33 and meshing with a pinion
44 carried by and non-rotatably secured to
the lower end of the extension’rod 17, and
connected through it sieeve 15 with
the rod 18, The pinions 81 and
same diameter, and consequently

operate with their respective racks 83

to cause the upper and lower ends of ¢
ot rod, comprising the members 13; -
to-move at the

be tipped-orrocked in the plane of

X

they co-
and 43

the door-

“way by the application of unbalanced pres-

sure to the leal in moving it transversely of
There is therefore 110 dai-
ger of binding o7 cramping-on that

d properly in en-
gagement with the rack 88 by the door hang-.
er, and the lower pinion 44 is held in engage-
ment with its rack 43 by a roller 45 mounted
on the rod 17 and bearing against the vertical
wall of the member 42 opposite that at which
the rack 43 is connected, ,

110:

L are of the o

115

same speed, o that'it cannot -

120 .,

g it
aecoun, -

125
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As shown in Fig. 8, the teeth of the pin-
ion 81 are somewhat wider than those of
the rack 383 to permit vertical adjustment of
said pinion, which may be accomplished by

_reason of the screw-threaded connectio_n
"thereof with the door hanger 25. By this

means the parts may be adjusted so that the
weight of the door 1s sustained by the hang-
er 25, which functions as a guide for the up-
per end of the rod 13 to hold the pinion 31

"properly in mesh with the rack 83.

For the purpose of holding the bracket 37
against rotation, so as to hold the rollers 38

in proper relation to the tracks 39, 40, the.

bracket 37 is provided with a downwardly ex-
tending finger 46 which projects into the slot
41, as shown in Fig. 5, and is held by the mar-
gins of said slot against lateral swinging.

As has been explained, I prefer to provide

only one of the leaves of each pair with the
rods 13, 17 and sleeve 15, the other leaf being
merely suspended from. an ordinary door

hanger, while its lower margin is provided

with a rolling support such as a bracket simi-
lar to the bracket 87 and provided with the
rollers 38 and the depending finger 46. Ob-
viously, the fact that the latter leaf is hinged
to the leaf having the rod 13 and the parts

- connected thereto, compels the tops and bot-

toms of both leaves to move at the same rate
of speed, and therefore there is no need of
duplicating such parts on both leaves,
although that could be done if desired.

From the foregoing description it will
be understood that a door may be composed of
two or. more pairs of leaves, and that the
leaves of the several pairs may either be
turned to a position where they aline with
each other and with the other pairs of leaves,
or any pair of leaves may be folded inde-
pendently of the other pairs. When com-
pletely folded each pair of leaves assume the
position shown at the right in Fig. 2, so that
the two leaves are parallel and are at right
angles to the vertical plane of the door open-
ing. When in such position they are held
against joint oscillation by the fact that the

vertical pivots at the upper ends of said

leaves engage the side margins of the slot 35
at separated points, and in like manner the
fingers 46 at the lower ends of said leaves
are spaced apart from each other in the slot
41, so that neither leaf can swing about the
vertical axis of the other, nor can they both
swing about a common vertical axis. The

use of the anti-friction bearings between the

upper end of the rod 13.and the door hanger
is advantageous, because it permits said rod
to rotate freely under the.‘action of the
pinions 31 and 44, and the anti-friction con-
nection between the door leaf and said rod
enables the leaf to turn easily when being
folded or turned to its operative position.
As the sleeve 15 is connected with the upper
section of the rod 13 by the spline 16, it

e

3

rotates therewith, but may slide longitudinal-
ly thereof, so that the rollers 38 automatical-
ly adjust themselves to any variations in
the distance between the door hanger track
and the floor tracks 89, 40 due to sagging
or other cauges. Poren s

What I claim as my invention and desire
to secure by Letters Patent, is— -

1. A folding door comprising a leaf, a door
hanger mounted over the doorway to travel
longitudinally thereof, an extensible rod on
which said leaf is pivoted to turn about a
vertical axis, said rod.being connected to

‘travel with said door hanger and to rotate

relatively thereto about its own axis, means
for holding said rod against tipping in the
plane of the dcorway when said leaf 1s moved
longitudinally of the doorway, and a floor
engaging support for the lower portion of
said rod. = - ‘

2. A folding door comprising a leaf,a door
hanger mounted over the doorway to travel

longitudinally thereof, a rod on which said’

leaf is pivoted to turn about a vertical axis,
means pivotally connecting the upper: end
portion of said rod with said door hanger to
catise said rod to travel with said deor hanger

and to permit rotation of said rod about its’

own axis, said means being adjustable to ad-
just said rod vertically, means for holding
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said rod against tipping in the plane of the -
doorway when said leaf is moved longitudi- -

nally of the doorway and a floor engaging
support for the lower end of said rod.

3. A folding door comprising a leaf, a-door
hanger mounted over the doorway to travel
longitudinally thereof, an extensible rod on
which said leaf is pivoted to turn about a ver-
tical axis,-said rod being connected to travel
with said door hanger and to rotate relatively
thereto about its own axis, means for holding

106

said rod against tipping in the plans of the *

doorway when said leaf is moved longitudi-

nally of the doorway, and an angi-friction’

support for the lower end portion.of said rod.

110

4. A folding door comprising a leaf,a door
hanger mounted over the doorway to travel -

longitudinally thereof, an extensible rod on"

which said leaf is pivoted to-turn about a ver-

tical axis, means pivotally .connecting the
upper end portion of said rod with said deor

hanger to cause said rod to travel with said
door hanger and to permit rotation of said

rod about its own axis, said means being ad-

justable to adjust said rod vertically, means

for holding szid rod against tipping in the

116~

120

plane of the doorway when said leaf is moved - -
longitudinally of the doorway, and an anti-

friction support for the lower end portion of

said rod.

1256

5. A folding door comprising a leaf, a door

hanger mounted over the doorway to travel

longitudinally thereof, an extensible rod on-

which said leatfis pivoted to turn about a ver-
tical axis, an-anti-friction bearing connection

130



10

4

between said rod and said door hanger ar-
ranged to permit said rod to rotate about its

own axis, said connection being adjustable

toward and from the door hanger, means for
holding said rod against tipping in the plane
of the doorway when said leaf is moved lon-
gitudinally of the doorway, and an anti-fric-
tion support for the lower end of said rod.

6. A folding door comprising a leaf, a door
hanger mounted over the doorway to travel
longitudinally thereof, said hanger having a
depending member, a pinion mounted on the

~ lower-end portion of said member, a rack ex-

15.

20
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tending longitudinally of the doorway and
engaging said pinion, an extensible rod de-
pending from said pinion and rotating there-
with, a pinion at the lower end of said rod and
rotating therewith, a rack extending longi-
tudinally of the doorway and engaging the
latter pinion, means pivotally supporting
said leaf on said rod to permit said leaf to
turn about a vertical axis, and an anti-friction
support for the lower end of said rod.

7. A folding door comprising a léaf, a door

-hanger mounted: over the doorway to travel

longitudinally thereof, a rod on which said
Ieaf is pivoted to turn about a vertical axis,
said rod-being connected to travel with said
door hanger and to rotate relatively thereto

‘about its own axis, means for holding said
-rod against tipping in the plane of the door-

way when said leatf'is moved longitudinally

- of the doorway, a bracket loosely mounted on

the lower portion of said red, anti-friction

-rollers carried by said bracket to run on the
preventing said bracket. ver
. - ally connected with said second leat to per-

floor, and means for
from rotating.

8. A folding door comprising a vertically-
‘disposed rod, a door hanger connected with
the upper end portion thereof, a leaf pivoted

centrally between its side margins upon said
rod to turn about said rod as an: axis, into
angular relation with the door-way, means

- operating to hold said rod against tipping

in the plane of the doorway when said leaf is

~moved longitudinally of the doorway, and a
floor engaging support for the lower portion
(=] & gx )

ot said rod. : ; :

9. A folding deor comprising a vertically-
disposed extensible rod, a door hanger con-
nected with the upper end portion thereof,
a leaf pivoted centrally between its side mar-
gins upon said rod to turn about said rod
as an axis, into angular relation with the
doorway, means associated with the end nor:
tions of said rod operating to hold the same
against tipping in the plane of the doorway
when said leaf is moved longitudinally of
the doorway, and a floor engaging support
for the lower portion of said rod.

-10. A folding door comprising a verti-

cally-disposed extensible rod, a door hanger

- 65

connected with the upper end portion there-
of, a leaf pivoted centrally between its side
-margins upon said rod to turn sbout said rod

‘travel longitudinally

1,764,076

as ‘an axis, into angular relation with the
doorway, racks and pinicns associated with
the end portions of said rod for holding the
same against tipping in the plane of the docr-
way when said leaf is moved longitudinally

of the doorway, and a floor engaging sup-

port for the lower portion of said rod.

11. A folding door comprising a leaf, a
door hanger mounted over the doorway to
travel longitudinally thereof, an extensible
rod on which said leaf is pivoted to turn about
a vertical axis, said rod being connected to
travel with said door hanger and to rotate
relatively thereto about its own axis, means
for holding said rod against tipping in the
plane of the doorway when said leaf is moved
longitudinally of the doorway, a floor en-
gaging support for the lower portion of said
rod, a second leaf hinged to said first-men-
tioned leaf, and an overhead door hanger

pivotally connected with said second leaf to
permit the latter to turn about a vertical

axis :
12. A folding door comprising a leaf, a
deoor hanger mounted over the doorway to
travel longitudinally thereof, an extensible
rod on which said leaf is pivoted to turn

about a vertical axis, said rod being connected

to travel with said door hanger and to rotate
relatively thereto about its own axis, means

for holding said rod against tipping in the

plane of the doorway when said leaf is moved
longitudinally of the doorway, & floor en-
gaging support for the lower portion of said
rod, a second leaf hinged to said first<men-
tioned leaf, an overhead door hanger pivot-

mit the latter to turn about a vertical ‘axis,
and an anti-friction support for the lower
end portion of said second leaf. S
18. A folding door comprising a leaf, a
doer hanger mounted over the door-way to
thereof, an extensible
rod on the upper portion of which said lesf
is suspended, said rod being connected  to
travel with said door hanger, and an anti-
friction support bearing on the floor below

70
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the leaf, said suppost being connected with

the lower portion of said rod.

14. ‘A folding door comprising a leaf, a

door hanger mounted over the door-way to
travel longitudinally thereof, a rod on which

said leaf is pivoted to turn about a vertical .
axis, said rod being connected to travel with -

“said deor hanger and to rotate relatively
thereto about its own axis;, and

t nd- an anti-frie-
tion support bearing on the floor below the
leat, said support being connected with saidl
rod and adjustable longitudinally thereof.
15. A folding door comprising a leaf, a

door hanger mounted over the deor-way to

travel longitudinally thereof, a rod on which
sald leaf is pivoted to turn about a vertical
axis, said rod being connected to travel swith
said door hanger and ‘to rotate relatively
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thereto about its own axis, said rod having
upper and lower end portions non-rota.tabéy
connected together, and automatically ad-
justable longitudinally relatively to each oth- .
er, means supporting the weight of said leaf
on the upper end portion of said rod and
means for holding the leaf against tipping in
the plane of the doorway when it is moved
longitudinally thereof.

16. A folding door comprising a leaf, a
door hanger mounted over the doorway to
travel longitudinally thereof, a rod on which
said leaf is pivoted to turn about a vertical
axis, said rod being connected to travel with
said door hanger and to rotate relatively
thereto about its own axis, a pinion carried at
the upper end of said rod and rotating there-
with, a stationary rack extending longitudi-
nally of the doorway and engaging said pin-
ion, a pinion mounted on the lower end por-
tion of said rod and rotating therewith, a sta-
tionary rack extending longitudinally of the
doorway and engaging the latter pinion, and
adjusting means operative to raise or: lower
said leaf independently of vertical movement
of said lower pinion. L
- 17. A folding door comprising a leaf, a
door hanger mounted over the doorway to
travel longitudinally thereof, a rod on which
said leaf is pivoted to turn about a vertical
axis, said rod being connected to travel with
said door hanger and to rotate relatively
thereto about its own axis, a pinion ' carried at
the upper end of said rod and rotating there-
with, a stationary rack extending longitudi-
nally of the doorway and engaging the latter
pinion, an anti-friction roller support for the
lower end portion of said rod, and adjusting
means operative to raise or lower said leaf .
independently of vertical movement of said
anti-friction roller support.

18. A folding door comprising a leaf, a
door hanger mounted over the doorway to
travel longitudinally thereof, a rod on which
said leaf is pivoted to turn about a vertical
axis, said rod being connected to travel with
said door hanger and to rotate relatively
thereto about its own axis, a pinion carried on
the upper end portion of said rod and rotat-
ing therewith, a stationary rack extending
longitudinally of the doorway and engaging
said pinion, a pinion mounted on the lower
end portion of sald rod and rotating there-
with, a stationary rack extending longitudi-
nally of the doorway and engaging the latter
pinion, and adjusting means interposed be-
tween the upper end portion of said rod and
said door hanger for raising or lowering said .

leaf.
ELLIS J. G. PHILLIPS.



