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FOLDING DOOR ASSEMBLY AND MOUNTING
UNITS THEREFOR

Charles A. Kirby, Tacoma, Wash., assignor to Allied

Building Components Inc., Tacoma, Wash., a corpera-
_ tion of Washington :

Filed July 30, 1962, Ser. No. 213,173
3 Claims. (Cl. 169-—206)

This invention relates to folding door assembliss of
the class comprising a plurality of vertically - arranged
panels hinged together and pivotally supported in a door-
way, and to mounting units therefor.

1t is the general object of this invention to provide a
folding door assembly which is fast and easy to install;
which: is adjustable in both horizontal and vertical direc-
tions without demounting, initially and during use; which
operates smoothly, easily and quietly; and which is re-
movable at will, either partially or entirely, from the
doorway at any time without disassembly.

It is a further object of the invention to provide mount-
ing units for such a folding door assembly, which mount-
ing units are easily installed, conceaied and readily ac-
cessible for adjustment when required.

The manner in which the foregoing and other objects
of the present invention are accomplished will be apparent
from the accompanying specification. and claims consid-
ered together with the drawings, wherein:

FIG. 1-is a fragmentary view, partly in section, illus-
trating the herein- described folding door assembly- and
the manner of mounting it 'in a door opening;

FIG. 2 is a detail view in elevation, partly in section,
taken along line 2—2 of FIG. 1, illustrating in detail a
first embodiment of a traveling upper mounting unit of
the herein described folding door assembly;

FIG, 3 is a bottom plan view of the mounting upit of
FiG. 2, locking upwardly in the direction of the arrows
of line 3—3;

FIG. 4 is a detail longitudinal sectional view taken along
line 4—4 of FIG. 2; ‘

FIG. 5 is a detail view in elevation, partly in séction,
illustrating a second embediment of the traveling upper
mounting unit;

FIG. 6 is a top.plan view of the mounting unit of
FIG. 5;

FIG. 7 is a bottom plan view thereof; and

FIG. 8 is an elevational view, partly in section, show-
ing the embodiment.of FIG. 5 mounted in a door.

The folding door assembly of my invention is adapted
to be mounted in a doorway comprising a side jamb 19
and a headpiece 12 located over a floor 13. A track, in-
dicated generally at 14, is fastened to the head piece lon-
gitudinally thereof.

Although the track may assume a diversity of configura-
tions, depending upon the door guiding means employed,
it is illustrated herein in the cross sectional form indicated
in FIG. 2 and including a base 16, a pair of side walls 18
and.a- pair of track shoulders or ribs 26 projecting in-
wardly toward each other one from each of the side walls,
These do not support the door, but shield the guiding as-
sembly thereof from scraping against the heads of screws
by which the track is fastened to the headpiece.

The door itself comprises a plurality of veriically ar-
ranged ‘panels, there being two such panels indicated at
22, 24 in the presently described embodiment. The inner
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panel 24, ie. the panel next to jamb 10, is provided with
an upper recess 26 opening out into its inner top surface,
and. a substantially aligned lower recess 28 opening into
its inner bottom surface. Quter panel 22, i.e. the panel
farthest removed from jamb 18, is hinged edge.to edge
in folding relationship to inner panel 24 by suitable higne
means such as pin hinges 30." It is provided with a recess
32 opening out into its cuter top surface.

Recesses 26, 28 and 32 afford means for securing 1o
the -door assembly a stationary upper mounting unit, a
stationary lower mounting unit, and a traveling upper
mounting unit respectively. These are described. below
in the indicated order.

The stationary upper mounting unit

The stationary upper mounting unit received in recess
26 operates in conjunction with suitable socket meaiis
which; in the illustrated form of the invention, comprise
a conventional horizontally adjustable socket unit 34.
This unit is wedged into the angle between jamb 1¢ and
head picce 12, being retained there by screw 35, Socket
unit 34 has side grooves 33 which receive the ribs 20 of
the track 14 and is further securely anchored in place
by such ribs.

Unit 34 houses a rotatably mounted worm 26 sized to
accommodate a pivot pin in the space between ifs con-
volutions. - An adjusting screw 38 is fixed to the outer end
of the worm, with the result that horizontal adjustment
of the socket is made possible by rotation of this screw,
as will be more apparent hereinafter.

Cooperating with adjustable socket 34 is 2 stepped pivet
pin 49, the stepped edge of which is indicated at 42. The
outer end 44 of the pin is dimensioned, as explained above,
to be received between the convolutions of worm 36, the
lower surface of the socket being open or suitably slotted
to receive such end 44 of the pin. An annular flange 46
is fixed to the pin or formed integrally therewith adjacent
outer end 44. The outer surface of this flange serves.as a
thrust bearing, being in sliding engagement with the outer
surface of the housing of socket element 34,

Pivot pin 49 is slidably received in a sleeve 59 having
a longitudinal bore therethrongh formed with an annular
interior shoulder 52. : .

This sleeve is made of metal or a tough durable plastic
such as “nylon,” “Teflon” or other well known plastic.
It is-formed with longitudinal: fluting 54 dimensioned for
a press fit within recess. 26. Also, it is formed with an
annular flange $6 at its upper end, which overlies and
seals off the opening of recess 2§.

The inner end of pivot pin 40 is formed with ‘a rivet
head 58. This acis as a stop, limiting the cutward travel
of the pin.

Resilient means are provided for continuously urging
the pivot pin to its extended position, thereby insuring re-
taining it in- pivoting relation to socket unit 34. - In the
illustrated form of the invention, the resilient means em-
ployed comprises a compression spring. 60 encircling the
reduced portion -of pivot pin 49 and interposed between
shoulder 42 on the pin and shoulder 53 on-the sleeve.
The spring thus limits the inward travel of the pin.

The stationary lower mounting unit

This unit is mounted in recess 28 in the inner bottom
surface of door panel 24. It cooperates with a socket
assembly indicated generally at 62 and corresponding in
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function and manner of operatiocn to socket assembly 34
associated with the stationary upper mounting unit.

Thus it is wedged into the angle present between jamb
1% and floor 13, being secured by upper screws 64 and
lower screws 65. It contains a rotatably mounted worm
68, the space between the whorls of which is adapted to
receive the end of a pivot pin. A screw 69 is fixed to the
worm, thus affording a means of horizontal adjustment of
the socket.

The pivot pin cooperating with socket unit 62, indicated
generally at 78, is provided with a slotted lower end 72,
an integral adjustment nut 74, aid a threaded shank seg-
ment 76. Thrust bearing means such as the self-lubricat-
ing plastic washer 78 preferably is interposed between nut
74 and the upper bearing surface of socket unit 62.

The threaded shank section 76 of the pivot pin is
threaded into the longitudinal bore of a sleeve or insert
88. This member preferably also is formed integrally
of one piece of plastic material and is provided with lon-
gitudinal fluting 82 dimensioned to provide a press fit
against the side walls of recess 28. It is provided with
an annular fiange 84 which covers and seals off the open-
ing of recess 28.

The traveling upper mounting unit

This unit is housed in recess 32 in the top surface of
outer panel 22. It guides the leading edge of the panel,
cooperating with track 14. A first embodiment of the
upper mounting unit is illustrated in detail in FiGS5.
2, 3 and 4.

As in the case of the stationary upper mounting unit,
the traveling upper mounting unit of FIG. 2 includes a
stepped pivot pin 89, the step of which is shown at 91
in FIG. 4. The upper end of the pivot pin carries a
rotatably mounted horizontal guide wheel 92 made of
self-lubricating plastic or other suitable material. This
wheel tracks con the side walls 18 of track 14 and is
prevented by shoulders 20 from contacting the heads of
the screws mounting the track.

The wheel unit preferably includes a downwardly ex-
tending neck 94. Directly below neck 84 and fixed to,
or formed integrally with, pin 99, is a nut 96 spaced from
the underside of guide wheel 92.

Pivot pin 29 is slidably received in a sleeve 189 having
a stepped longitudinal bore, the step of which is indicated
at 184 in FIG. 4. Its exterior surface preferably is pro-
vided with spaced longitudinal flutings 166 dimensioned
for a friction fit within recess 32, thereby locating the
sleeve.

At the upper end of sleeve 186 there is an integral
annular flange 108 which covers and seals off recess 32.
At the lower end of the sleeve there is a recess 119 which
opens out into recess 32 in which the unit is mounted.

Adjustable stop means are provided for adjusting the
extent of outward upper extension of pin $8. Such means
comprise a nut 112 threaded onto the terminal segment
114 of the pin. Nut 112 is received in recess 118 and
preferably the recess corresponds in shape to the shape
of the nut to lock it against rotation when thus received.

Resilient means preferably are present for maintaining
pin 98 normelly in its extended position, with nut 132
firmly seated in recess 114.

As shown in FIG. 4, the resilient means preferably
comprises - a compression spring 116, coiled about the
reduced segment of pin 29 and bearing against shoulder
91 of the latter and shoulder 164 of sleeve 188. Inward
travel of the pin thus is restricted by the presence of
the spring-itself.
: Operation

The operation of the herein described folding door
assembly, and the individual mounting units thereof thus
far described, is as follows:

First, track 14 is located on head piece 12, upper socket
34 in the angle between head piece 12 and jamb 19, and
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4
lower socket unit 62 in the angle between jamb 10 and
floor 13.

The assembly including pivot pin 4@ then is pressed into
recess 26; that including pivot pin 78, into recess 28;
and that including pivot pin 98, into recess 32; using in
each case fluted sleeves 5@, 80 and 168, respectively, to
locate and secure the pivot pin assemblies within the
recesses.

The door panels are elevated, guide wheel 92 placed
in track 14 and pivot pin segment 44 placed in the selected
convelution of the werm <contained in socket unit 34.
Upward pressure then will elevate the door against the
resilient force of spring 69 in pivot pin unit 46 and of
spring 116 in pivot pin unit 99, sufficiently that the pivot-
ing end 72 of pivot pin 70 can be inserted in the selected
convolution of worm 68 contained in socket unit 2. The
door thus may be mounted quickly and, by reversing the
above sequence, demounted easily whenever desired.

In the event that either horizontal or vertical adjust-
ment is required to mount the door assembly in the first
instance, or to compensate for developed irregularities in
the doorway through structure settling, cccuring during
the service life of the door, various adjustments can be
made.

Thus, vertical adujstment may be made in the first
instance by screwing pivot pin 78 into threaded sleeve 88
using slotted head 72. During use of the door, the same
vertical adjustment may be made by adjustment of nut
74 with a suitably sized wrench.

Similarly, vertical adjustment of the traveling end of
the door may be accomplished by adjustment of nut 96
on pin 98. This is made possible by the fact that adjust-
ment nut 112 is anchored in recess 110 by the resilient
force of spring 116, locking the pin against rotation.

Suitable horizontal adjustment also may be made, either
in the first instance or as a running adjustment during use
of the door. This is accomplished merely by adjusting
one or the other, or both, of screws 38, 69 associated with
worms 36, 68, respectively, of the socket units in which
the upper and lower stationary pivot pins are mounted.

FIGS. 5-8 illustrate a second embodiment of the travel-
ing upper mounting unit. In this embodiment, there is
employed a sleeve 129 having an enlarged upper socket
portion 2122. This unit is adapted to be mounted in a
recess 32a in the top surface of panel 22 and such recess
has a counterbored portion 325 for receiving the enlarged
socket portion 122. The sleeve 120 has a top flange 124
adapted to seat on the top edge of the panel 22 and has
longitudinal flutings 125 dimensioned for a friction fit
within recess 32a.

As best apparent in FIG. 5, sleeve 120 has a bottom
bore 126 and a counterbored portion 128, a shoulder 136
being formed between these ‘bore portions. Slidably
received in the sleeve 120 is a pin #32 having a lower
shank portion 134 which is reduced in diameter to form
an upper shoulder portion 136. Mounted on the pin 122
and confined betwesn the upper shoulder 136 of the pin
and the lower shoulder 1360 in the sleeve is a compression
spring 138 urging the pin 132 to an upper or outwardly
extended limit position, FIG. 5. The bottom end of the
pin has a rivet head 149 which limits cutward movement
of the pin.

Carried on the outer or upper end of the pin 132 be-
tween a lower flange 142 and a top rivet head or swaged
portion 144 is a guide wheel 146 which, similar to the
wheel 92 of the FIG. 2 embodiment, is adapted for engage-
ment in track 14.

In this latter embodiment, the wheel 146 is adapted to
be depressed into the socket portion 122 for moving this
end of the door into and out of engagement with the track
14. Since the wheel is movable to a plane below the
top edge of the door, it is apparent that only a small
clearance between the top of the door and the track is
necessary, i.., a clearance only a litile greater than the
thickness of fiange 124. Thus, in installing or removing
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the door, or for disconmecting the traveling end of the
door for cleaning or the like, the pin 132 and wheel 146
are depressed so that the latter will clear the bottom edge
of the track,

Thus it is apparent that by the present invention, I
have -provided a folding door assembly, and mounting
units’ therefor, which are easily mounted in doorways of
diverse shapes and sizes, which are fast and easy to install,
and which enable easy running adjustment, both hori-
zontal and vertical, of the door without demounting the
same.

Furthermore, the mounting units are almost completely
concealed and operate to make possible removing and
reinstalling of the door whenever desired, as when clean-
ing the area closed off by the door, laying carpet under-
neath the door, etc.

It is to be understood that the form of my invention
herein shown and described is'to be taken as a preferred
exampie of the same and that varions changes in the
shape, size and arrangement of paris may be resorted
to without departing from the spirit of my invention or
the scope of the subjoined claims.

Havirg thus described by invention, I claim:

1. For use with track means in an upper mounting unit
at-a doorway header for the upper end of an outer door
pazel of a folding assembly, a traveling upper mounting
unit comprising:

(2) a stepped pivot pin havieg an outer end,

(b) a sleeve adapted for frictional retention in a re-
cress inn the door panel extending downward from the
upper end of the latter inward of the outer vertical
edge thereof and freely receiving the pivot pin there:
through for axial rotation and longitudinal sliding
movement,

(c) the sleeve having an inner shoulder spaced from
and facing the step of the pivot pin,

(d) an adjustable stop nut threaded onto the inner
end of the pin and seated agairist rotation in a re-
cess in the inner end of the sleeve, and an adjusting
nut fized to the exposed outer end portion of the
pin for rotating the latter relative to the stop nut
for adjusting the pin.vertically relative to the slesve
and door panel,

(e) resilient means positioned between the sleeve shoul-
der and pivot pin step for urging the pivot pin to its
imit ‘of movement.in the direction of its outer end,
and

(f) door guide means pivoted to the outer end of the
pin and adapted for traveling engagement with the
track means.

2. The traveling upper mousting unit of ¢laim 1, where-
in the door guide means comprises a wheel rotatable on
a vertical axis, and the unit includes an enlarged unper
socket portion on said sleeve adapted to be mounted in
a door panel ‘recess below the top surface of the door
panel, the socket portion being dimensioned and ar-
ranged to receive the wheel therein at the limit of inward
movement of the pivot pin against the resistance of the
resilient means.

3. A folding dcor assembly adapted for mounting in
a deorway defined by a head piece, a side jamb and a
floor, said assembly comprising:

(a) = track adapted to be fastened longitudinally to the

head- piecs;

(b) a plurality of vertically hinged together door panels
arraniged in folding relation to each other;

(c) a staticnary upper mounting unit including

(1) first pivot means mounted on the top surface

of the innermost door panel and including

(2) a stepped pivot pin having an outer end,

(b) asleeve adapted for frictional retention in

a Tecess in the innermost door panel ex-
tending downward from the upper end of

the latter inward of the inmer vertical edge
thereof and freely receiving the pivot pin
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)
therethrough for longitudinal sliding move-
ment, :

(c) the sleeve having an iaterior shoulder -
spaced from and facing the step of the pivot
pin, :

(d) stop means on the inner end of the pivot
pin for engagement with the sleeve, thereby
limiting movement of the pivot pin-in the
direction of its-outer end, and

(e) resilient means positioned: between the
sleeve shoulder and pivot pin step for urg-
ing the pivot pin to its limit of movement
in the direction of its outer end,

(2) first socket means mounted on the head piece
above the first pivot means and including

(a) a base member having an elongated guide
slot therein adapted to freely receive there-
in the outer end of the pivot pin of the
first pivot means, the guide slot being ar-
ranged substantially parallel to the plane
of the doorway, and

(b) a worm mounted for rotation in the base
member on an - axis -parallel to the guide
siot and communicating with the latter and
réceiving the oufer end. of the pivot pin
pivotally ‘between adjacent ones of its con-
volutions, - whereby 'adjustable rotation -of
the worm effects movement of the pivot
pin along the guide slot;

(d) a stationary lower mounting unit including

(1) second pivot means mounted on the bottom
surface of the inermost panel, substantially
aligned with the first pivot means,

(2) second socket means mounted on the floor
below the second pivot means and including

(a) abase member having an elongated giide
siot therein adapted to freely receive the
second pivot means therein, the guide slot
being arranged substantially parallel to-the
plane of the doorway, and

(b) 'a worm mounted for rotation in the base
member on an axis parallel to the” guide
slot and communicating with the latter and
receiving the second pivot means pivotally
between adjacent ones of its convolutions,
whereby- adjustable rotation of -the werm
effects movement of the pivot means along
the guide slot; and

(e) a traveling upper mounting unit including

(1) a stepped pivot pin having an outer end,

(2) a sleeve adapted for frictional retention in
a recess in the outer door panel extending down-
ward from the upper end of the latter inward
of the -outer vertical edge thercof and freely
receiving the pivot pin therethrough for longi-
dinal- sliding movement,

(3) the sleeve having an interior shoulder spaced
from and facing-the step of the pivot pin,

(4) an adjustable stop nut threaded onto the in-
ner end of ‘the pin.and seated against rotation
in a recess in the inner end of the sleeve, and an
adjusting nut fixed to the exposed cuter end por-
tion of the pin .for rotating the latter relative
to the siop nut for adjusting the pin' vertically
realtive to the sleéve and door panel,

(5) resilient means positioned between ‘the sleeve
shoulder and pivot pin step for urging the pivot
pin to its limit of movement in the direction of
its outer end, and

(6) door guide means pivoted to the outer end
of the pivot pin for rolling engagerient with
the track.

(References on following page)
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