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To all whom it may concern: '
Be it known thatI, ALGENON S. SPAULD-

ING, a citizen of the Umted States, 1951d111w_

at WfVorcestel in the county of Wor cester and

State of W[&ssachusetts have invented a new

and useful Improvemem in Flexible Doors,
of which the following is a specification.

My invention 1elates to that class of flexi-
ble doors which are so mounted that they can
be coiled orrolled up around a vertical shaft;

~ and the objects of my invention are to im-

prove the construection of the parallel strips
or leaves, to provide improved means for

hinging the strips or leaves together, and to -

plOVlde a strong, simple, and easy-running
mechanism, conuolled by the lateral move-

- mentofthe dOOI for turning the ver tical shaft
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at varying speedb

To these ends my invention consists of the
parts and combinations of parts, ashereinaf-
ter described, and more particularly pointed

- out in the claims d;t the end of this specifica-
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tion.
~ In the aecomp&nymm cham ings, Figure 11is
a transverse sectional view of a f emble door

and its operating mechanism constructed ac-
cording to my invention, taken on theline 11

of Fig. 2-. Kig. 218 a veltlcal sectional view
taken on. the 11ne 2 2 of Fig. 1. Kig. 3 1s an

enlarged transverse sectmnal view taken on

the lme 5 3 of Fig. 4, Fig. 4is a vertical sec-
tional view t‘ﬂ{e]‘l on the lme 4 4 of Kig. 3, and
Figs. 5, 6, and 7 are enlarged detail views to
be her emafter referred to.

A flexible door constructed accor dmﬂ' to my
invention comprises a number of pmallel

- strips or leaves, preferably made of wood, hav-
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ing convex beads and couespondmo* sockets. )

Refelrmﬂ to the drawings and in detail, B

designates the flexible d001 which 1is made

up of a series of parallel s tllps or leaves b.
The leaves b are each provided on one edge
with a convex bead 10 and upon its opposfoe
edge with a corresponding socket 11.

I prefer to mold the beads and soekets SO
that they will be provided with engaging

- abutments, which will form a tight joint ex-

- tending substantmlly

through. - the central
part of the door when said door is stmwht—-
ened out or unrolled.

As shown most clearly in I‘ws 1 and 0, it
will be seen that the conve}: beads 10 are eaeh

one end to form a projecting pintle 16.

provided with an extendmn abutment 12, and
the sockets 11 are shaped to form correspond-
ing abutments 13. In practice I have found
that this 1s a desirable form of construction,
as it will be seen that the convex beads and
thelr sockets form engaging surfaces at each
side of the joint founed by the abutments 12
and 13, and these engaging surfaces will pre-
vent any dust or dirt from acecumulating in
position to interfere with the formation of &
tight joint when the door is extended.
The means which I preferably employ for

connecting the parallel strips or leaves con- ¢

sist of a series of hinge-bolts, which are formed
with engaging ends and are so consfructed
that they may be inserted from one side of
each of the parallel strips or leaves.

Referring to I'igs. 6 and 7, 14 designates a
a hinge- bolt whmh 18 milled or cut away near
At
its opposite end the hinge-bolt is provided
with an offset flattened portlon 17, having a
socket for receiving the pintle of the bueeeed—
ing bolt.

The strips or leaves b are each bmfed out
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transversely to receive the shanks of the

hinge-bolts, and are counterbored to form

sockets for recewmﬂ*the flattened portions 17,

thus bringing the pmtle 16 1nto position sub-

stantmlly eonceutl 1¢c with the convex beads.
- A flexible door as thus constructed may be

mounted or operated in any desired manner.

- As shown in the drawings, A designates a

casing inclosing a pocket, in ‘which the door

may be coiled or wound up. A metallic base-

plate D is secured .in place at the bottom of
the casing A, and is provided with a runway.

for receiving the balls d, which form a bear-
ing for a fr eely-mmmted disk E. The verti-
cal shaft C is provided with anchor-pieces 18,

&¢

.90.

which are splined in position so that they turn

with said shaft, but are capable of an inde-
pendent  lon 0‘11311(]111&1 ‘movement thereon.
The flexible door B is secured near its end to

the anchor-pieces 18 by means of screws 19,
Near its lower end a disk 20 1s -

as shown.
Secur ed r1ﬂ*1dly upon the vertleal Shaft C, and
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the Wewht of the dom B. The chsk 20 rests -
upon and is supported by one or more rollers
38 and a driven roller 32, which are inter-
posed between the disk 20 and the freely-.
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mounted disk E. By means of this construc-
tion it will be seen that the entire weight of
the door and its appurtenances will 16% upon
and be supported by the bearing-balls d, so
that very little friction will be opposed to the
movement of the door.

To provide for the accurate winding or coil-
ing of the door about the vertical shaft C, 1
plefel ably provide means controlled by the
lateral movement of the door for turning said
shaft at various speeds. An actuating-roller
21 is journaled near one side of the casing A
in position to engage with the door I3 zmd be
turned thereby. Theactuating-roller21 may
consist of an ordinary ﬂanﬂ‘ed pulley, and
may be turned by friction; but in practice I
preferably provide the door with means for
positively turning the same.

As shown, the parallel strips or leaves b are
provided with agrooves 24 on their lower edges,
and pleces, as 25 having shanks 26, are dlwen
into the strips b to form rack-teeth for engag-
ing with gear-teeth 23, extending from the
periphery of the actuating-wheel 21. The
shaft 22 of the actuating-wheel 21 is jour-
naled in a bearing 27, and is provided at its
opposite end with a bevel-gear 28, which
meshes with and drives a bevel-gear 29, fas-
tened upon a driving-shaft 30. The driving-
shaft 30 is journaled at one end in a bear-
ing-piece 351, pivotally mounted upon the
base-plate D, and atits opposite end in amov-
able bearing piece or block 33. The driving
wheel or disk 32 is mounted on the shaft 30,
and 1s splined in position so that 1t will turn
therewith, but may be shifted longitudinally
thereon.

Asshown in the drawin os, the driving-roller

32 18 arranged to turn the dlbk 20 b} means

of frie.tion; but, if preferred, itis obvious that
the driving-roller 32 may be provided with
teeth arranged to mesh with and engage teeth

on the disk 20, thus providing a more posi-

tive driving mechanism for the vertical shaft.

A spir al cuideway or groove, as .37,
formed on the under surface of the disk 20,
and by means of this construction it will be
seen that as the door winds around the ver-
tical shaft C the driving wheel or roller 32
will. turn and move away from the center,
thus providing an automatic driving mech-
anism for the vertical shaft, which will turn
the same at the right speed to cause the door
to wind accurately and evenly thereon.

If desired, other means may be employed
for moving the driving-wheel 32 toward and
away from the center, and I have illustrated
a construction in which the inner end of the
shaft 30 is shifted or moved so that the driv-
ing-wheel 32 will normally tend to move away
from the center while the door is being rolled
up and toward the center while the door is
being unrolled. While this mechanism is
not essential to the operation of a flexible
door constructed according to my invention,
I prefer to employ the same, as the parts
may be so proportioned that the driving-

is

- roller may be always located in a line which

is substantially tangential to the spiral groove
or guideway, thus decreasing the friction be-
tween these parts.

As shown in the drawings, the vertical
shaft 30 is threaded near its lower end and
engages a nut 34, which fits into a socket in
the movable bloek or bearing-piece 3. '1he
nut 34 is provided on one 51de with a pro-
jecting pin 59, which engages with a cam-slot
36 in the block or beari ing-piece 33. Bymeans
of this construction it will be seen that the
rotation of the shaft. C will cause a vertical
movement of the nut 34 and will shift the
block or bearing-piece 33 to move.the driv-
ing-roller 32 to the desired angle or position.
In some cases where this construction 1s em-
ployed the spiral groove or guideway can be
omitted, as the driving-roller 32 will have a
normal tendency to shift upon the shaft 50,
but in practice I preferably retain the spiral
oroove or guide in order to more positively
secure the aecumte position of the driving-
roller.

I am aware that many changes may be
made in the construction of my flexible door
by those who are skilled in the art, and that
certain parts may be used in different com-
binations and in different locations without
departing from the scope of my invention as
expressed in the claims., Idonot wish, there-
fore, to be limited to the construction which
I have shown and described; but
~ What I do claim, and desire to secure by
Letters Patent of the United States, 15—

1. A flexible door comprising a series of
parallel strips or leaves, having convex beads
and corresponding sockets, said beads and
sockets being provided with engaging abut-
ments for formmﬂ‘ a tight joint near the cen-
ter of the door, substantla,lly as described.

9. A flexible door comprising a series of
parallel strips or leaves having convex beads
and corresponding sockets, said bheads and
said sockets being p10V1ded with engaging
abutments for f01m1110 a tight joint near the
center of the door, and W11311 engaging sur-
faces at each side of sald joint, substanhally
as described. | |

3. In a flexible door, the combination of a
series of parallel strips or leaves having con-
vex beads and corresponding sockets, said
beads and sockets being provided with en-
gaging abutments for forming a tight joinft
near the center of the door, and a series of
engaging hinge-bolts arranged near the cen-
ter of said door, each of said hinge-bolts hav-
ing a socket at one end, and a pintle near
the opposite end, the end of the bolt carrying
the pintle being folmed so that it ray be in-
serted from ome side of a strip or leaf, and
will project from the opposite side of said
strip in position to engage the succeeding
hinge-bolt, substantially as described.

4. In a flexible door, the combination of a
series of strips or leaves having convex beads
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and corresponding sockets, and a series of en~
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gaging hinge-bolts arranged in a straight line |

substantmlly in the center of the door each
of said hinge-bolts having a pintle near one
end, and a soeket near the opposite end, the

.end of the bolt carrying the pintle bemﬂ* of

substantially the same size as the shank of
the bolt, whereby it may be inserted from one
side of a strip or leaf, and will project from
the opposite side thereof in position to en-
gage the succeeding hinge bolt substantially
as described.

5. The combma,tlon of a vertical shaft, a

exible door mounted to wind or ¢o1l around

i |

sald shaft, a disk fastened to the shaft, a

driving roller or wheel engaging said dlsk
and gearing contrclled by the lateral move-
menb of the door, for turning said driving
roller or wheel, substantmlly as described.

6. The combmatlon of a vertical shaft, a
flexible door mounted to coil around smd
shatt, a disk fastened to the shaft, a driving
1'01161 or wheel engaging said dlsk gearing
controlled by the lateral movement of the
door for tummﬂ'the driving-roller, and means
for shifting said driving- 101161‘ Whereby the
vertical shaft may be turned at variable

Speeds substantially as described.
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The combination of a vertical shaft, a
dmk fastened to said shaft, a flexible door
mounted to coil around said shaft and to rest
uponsaiddisk,adrivingroller or wheel engag-
ing sald disk, gearing "contr olled by the Tat-
eral movement of the door for turning said
driving-roller,and a spiral guideway or groove
for sh1ftmn' said driving-roller, Whereby the
vertical shaft may be turned at variable

speeds, substantially as deseribed.

3. The combination of a vertical sh'aft
disk mounted on ball-bearings, a disk fast
upon the vertical shaft, rollers interposed be-

tween said disks, a f_exible door mounted to -

coil around said vertical shaft, and gearing

controlled by the lateral movement of the
door for turning said shaft, substantla,lly as
described.

9. The combination of a vertical shaft, a
disk carried by said shaft, a flexible door

45

mounted to coil around sald shaft, a driving- - '

shaft, a driving roller or wheel mounted on
said drwmfr-shaft and engaging said disk,
means controlled by the lateral movement of

50

the door, for actuating said driving-shaft, and

means f01 swinging the Inner end of sald dI‘lV—-
ing-shaft to vary the relative position of the
d1 Iving-rolier, and the disk, substantially as
desembed -

10. The combination of a vertical shaft a

disk carried by said shaft, a flexible dom

mounted to coil around the vertical shaft, a
driving-shaft and roller for turning said dlSk

gearing foractuating said driving-shaft, a nut
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threaded onto said vertical shaft, and a pin-

and-cam groove for swinging the inner end of

said driving—shaft, substantially asdescribed.

11. The combination of a vertical shaft, an (

actuating-wheel having gear-teeth, a flexible
door restlnfr on said actuating-wheel, and ar-
ranged to (3011 around said Vertleal shaft said
flexible door being slotted on its lower edﬂ*e,

and having gear-teeth meshing with the gear-
teeth of the actuating - wheel, and means
‘driven from said actuating-wheel for turning

the vertical shaft at v&mable speeds, substan-
tially as described. -

In testimony whereof I have hereunto set
ny hand in the pr esenee of two subsecribing

witnesses.
AL (}ENON S. SPAULDING.

Witnesses:
Patrip ' W. SOUTHGATE,
L.OUIS W SOUTHGATE.
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