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Thls invention relates generally to door op-
erating systems and more particularly to
systems of this type especially designed for
use in connection- with doors composed of a
5 plurality of relatively movable sections

adapted to assume a position in overlapping

relation to each other when in open position.

The invention contemplates the provision
of improved mechanical means for auto-
matically moving the door sections to either
open or closed posmon and has as one of its
objects to accomplish this result expediently
and irrespective of weather conditions.

Another object of this invention is to pro-
vide a system of the type specified above em-
ploying a continuous cable reeved over suit-

able pulleys arranged in such a manner that
When the door sectmns are in their open posi-
tions, the door opening is unobstructed.

A further advantageous feature of this in-
vention resides in the provision of a door op-
erating system so designed as to permit one
ora phu ality of the door sections to be moved

_ to-open or closed position mdependent 'of the
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other cooperating door sections.

A still further ob]ect of this invention is to
so arrange the door operating' mechanism
that th esame in itself functions to limit move-
ment of the respective door sections to one
posmon thereby eliminating the neceSSlty
of ])rowdlng separdte-stops.

With the foregoing as well as other ob-

jects in view, the Invention resides in the par--

~ ticular construction of the system which will
5 be made more apparent as this description
proceeds especially when considered in con-
nection with the accompanying drawings,
wherein

Figure 1 is a front elevauonal view of a-

secmonql door and my improved mechanism
for actnating the same;

Figure 2 is a sectional view taken substan-
da]lv on the Jine 2—2 of Figure 1;

Figure 3'isa d1a0rammat10 view 1llustrat-
ing the manner in which the various door sec-
tlons are moved to open position;

Figure 4 is a view similar to Figure 3 show-
ing the doors 1n closed position;

F1crure 5 is'a vertical sectional view illus-
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trating the manner in which- the doors are

assembled within the door opening.
Referring now more in detail to the draw-

ings and with special reference to Figures 1

and 2, it will be “noted that there is fragmen- “;

arlly illustrated in these figures a building
wall 10 having a door opening 11 therein of
8 width which would prohibit the practical

o3

use of a single or double door of conventional

design. Accordingly, I have provided a door
12 for the opening formed of a plurality of
sections, the number of which depending
upon the width ‘of the door opening. As

60

shown herein for the purpose of llustration

only, the door 12.is composed of three sec-
tions 13, 14 and 15. The door sections are
preferably arranged within the building and
are-mounted for sliding movement across the
door opening relative to each other, - Each
of the door sections are provided with rollers
16 at the bottom -thereof adjacent the front
and rear sides and-adapted to engage suit-
able tracks 17 anchored in the building floor
18 as clearly shown in Figure 8 of the draw-
ings. The upper portions of the door sections
are guided throughout their travel by means
of - substantially inverted. channel-shaped
guide rails 19 and cooperating rollers 20 en-
gaging within the guide rails 19. The tracks
17 and channel- shaped guides are arranged
in juxtaposition to each other so that when
the door sections are in their open position,
they overlap each other as shown in Figure 2.

For mechanically moving the door sections
either to open or closed posﬂaon, I providea
plurality of sheaves or pulleys 21 suitably
secured to-the respective door sections in a
manner to be presently described and. con-

‘nected by a continuous cable 22 which, in ad-
dition to being reeved over the pulleys, 1s°ex--

tended around a power actuated winch 23
which is preferably of the conventional ele-
vator type comprising a reducer 24.coupled
to a prime mover 25 by means of a suitable
coupling 26. The prime mover 25 is prefer-
ably an electric motor of the reversible type
controlled by suitable switches (not shown)
located at a convenient point where they may
be manipulated by the operator. In general,
the arrangement 1s such that rotation of the
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winch 23 in one direction by the motor 25
causes the cable 22 to move the door sections
to closed position and rotation of the winch
in the reverse direction causes the cable 22
to move the doors to open position.

While in the foregoing description the
cable 22 has been described as being con-
tinuous, nevertheless, for the purpose of illus-
tration, the same will be described as com-
prising two parts 27 and 28 illustrated re-
spectively in Figure 2 by the full and dotted
Iines. The part 28 will be hereinafter re-
ferred to as the cable for moving the door
sections to closed position, while the part 27
will be referred to as the means for epening
the door sections. With the above in mind,
it will be seen that the part 27 is secured at
its free end to the front door piilar 29 of the
innermost door 15 by a suitable anchor 30.
The part 27 is extended rearwardly from
the pillar 29 around a pulley 31 arranged in
a substantially horizontal plane and jour-
naled upon & bracket 32 secured to the rear
pillar 33 of the intermediate door section 14.
The arrangement is such that the axis of
the pulley 31 is arranged in the vertical me-
dian plane of the door section 15 a substantial
distance in rear of the same. The cable part
27 is then extended forwardly, as shown in
TFigure 2, around the pulley or sheave 34
which in turn is secured to the inner surface
of the front pillar 35 of the intermediate door
section 14. The pulley 34 is arranged in sub-
stantially the same plane as the pulicy 31
and is journaled in the bracket 36 carried by
the door section 14 in the manner just de-
scribed.. The cable part 27 is then extended
rearwardly, as viewed in Figure 2, around
the pulley 37 which is also arranged in the
plane of the pulleys 81 and 84 and is journaled
upon = bracket 88 secured to the rear pillar
39 of the outermost door section 13 in any
suitable manner. While the pulley 87 is se-
cured to the outermost door section, it is to
be noted that the axis thereof is arranged in
substantially the vertical median plancé of
the intermediate door section 14 and the
bracket 88 uron which the same is journaled
overlaps the bracket 82 upon the intermediate
section 14 in the same manner as the bracket
32 overlaps the isnermost section 15. The
cable part 27 extends from the pulley 37 for-
wardly around the outer side of the pulley 40
journaled in a bracket 41 secured to the inner
surface of the front door pillar 42 of the out-
ermost section 13. The pulley 40 is arranged
in a common plane with the pulleys aforesaid,
and like the pulley 84 is positioned so as not
to interfere with movement of the sections.
The cable part 27 is then extended around the
winch 23 for operation thereby.

With the construction as thus far de-
scribed, it will be observed that movement
of the cable part 27 in the direction of the
arrow 43 causes & pull upon the anchor 20 in
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a corresponding direction and since the cable
is reeved over the pulleys 31, 34, 37 and 44
in the manner specified above, the door sec-
tions upon which these pulleys are attached
will also be moved in the direction of the ar-
row 43 or in other words, will be moved to
open position.. Assuming that the doors are
in their clesed position and that the winch
is operated to pull the cable part 27 in the
direction of the arrow 43 to open the door
sections, it will be observed from Figure 2
that the inner most door section 15 will be
similarly moved rearwardly independent of
the other two sections until the rear end por-
tion of the door section 15 engages the over-
lapping part of the bracket 32 extending
from the intermediate door section at which
time the latter door section will also be moved
rearwardly. The outermost door section 13
will remain substantially stationary until the
bracket 32 engages the overlapping portion
of the bracket 38 extending from the door
section 13 at which time the three door sec-
tions will be moved to open position as a
unit.

Referring now to the manner in which the
door sections are moved to their closed posi-
tion and with special reference to Figure 2,
it will be noted that the cable part 28 repre-
sented by the dot-and-dash lines in the above
figure, is provided for accomplishing this
purpose. The free end of the cable part 28
1s anchored to the rear pillar 45 of the door
section 15 as at 46 and extends forwardly
around the inside of the sheave 47 journaled
m a bracket 36 below the sheave 34. The
bracket 36, as previously described, is se-
cured to the inner surface of the intermed;-
ate door pillar 35. The cable part 28 is then
extended rearwardly over a sheave 48 jour-
naled on the bracket 82 in rear of the rear
door pillar 33 of the intermediate door. The
cable part 28 is then again extended forward-
ly around a sheave 49 journaled in the brack-
et 41 below the pulley 40. From the pullsy
40, the cable part 28 is extended rearwardly
around the sheave 50 journaled on the brack-
et 38 at a point spaced outwardly from the
sheave 37 immediately in rear of the outer
door pillar 89. The cable part 28 is again
extended forwardly from the pulley 50
around the sheave 51 journaled in a bracket
52 secured to the inner side of a frame mem-
ber 83 which in turn is secnred at the edge
of the door opening. The cable part 28 is
then reeved over the guide pulleys 54 and 55
secured to a stationary bracket 56 and oner-
able to properly position the cable part 23
relative to the winch 28 around which it ex-
tends and forms a continuation of the cable
part27. Kach of the pulleys, set forth above,
is arranged in a common plane in the same
maniner as the pulleys around which the cable
part 27 is reeved. ‘

Assuming that the door sections 13, 14 and
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15 are in the position shown in Figure 2 and
that it-is desired to-close the door opening,
the operator merely :actuates the necessary
switch (not shown) to cause rotation of the
vinch 28 by the electric motor 25 in a direc-
tion to effect a travel of the cable part 28 in
the direction .of the arrow 57 in Figures 2
and 8. Movement of the cable part in the di-
rection of the arrow 57, catises the cable part
to exert a forward pull:against the anchor
46 in the direction of the arrow 58 in Figure

3. Movement of the inner portion of the

-~ cable part 28 in the direction. of the arrow

]
[

55 causes the inner door section 15 to slide
forwardly on the tracks 17 independent of the
other door sections. The door section 15 con-
tinues to move independent of the remaining
sections until the anchor 46 which is pref-
erably in the plane of the pulleys around
which the cable part 28 is reeved, assumes a
position opposite the pulley 47. - When this
Iatter condition arises, the door section 15:is
locked against movement relative to the in-
termediate .door section 14 and continued

s movement of the cable in the direction of the

arrow 57 will cause the door section 14 to
move as & unit with the section 15 relative to
the outer door section 13. The sections 14
and 15 continue to move relative to the sec-
tion 13 until the pulley 48 assumes a position
divectly opposite the pulley 49, thereby caus-
ing the outer door section 13 to move as a unit
with the sections 14 and 15. As soon as the
puliey 50 of the outermost door section 13

5 assumes a position directly opposite the pul-

ley 51, further movement of the door sections
is prevented and operation of the winch is
automatically discontinued by any suitable
means not shown herein.

Thus, from the foregoing it will be ob-
served that by reeving the cable part 28 in
the manner outlined above, the latter auto-
matically functions to respectively pick up
the door séctions and move the same to open
position without the assistance of any co-

_ operating engaging stops upon the respective

L

door sections. - It will further be-apparent
that the rear pulleys together with the an-
chor 46 are spaced rearwardly from the rear
door section pillars a predetermined distance
so that when the rear puileys and anchor 48
are opposite the front pulleys, the rear pillar
of each door section assumes a position. di-
rectly opposite the front pillar of the next

adjacent door section. The space between the

door sections being weather-proofed by
means of suitable weather strips 59 secured
to the support 58 and door sections so.as to
overlap the latter. o e

While in describing the present invention
particular stress has been placed upon’ the
association of my improved door operating
system in connection with a door composed of
three sections, it is to be noted that the sys-

2% tem may be used with-equal facility in con-

3

nection- with doors formed of any number
of sections and accordingly reservation - is
made to make such changes in the construec-
tion as may come within the purview of the
accompanying claims. ' '

What I claim as my invention is:

1. In a door operating -system, the com-
bination of-a door having-a plurality of sec-
tions slidable relative to each other, anti-
friction-elements arranged upon certain of
said sections in predetermined relation- to
each other, a linear member having the free
ends  anchored to another of said door sec-
tions and having the intermediate ‘portions
reeved over the anti-friction elements afore-
said, and mechanical means connected to said
linear member and operable to ‘alternately
move the latter in opposite directions for
effecting movement of the door sections to
open and: closed positions.

2. In a door operating system, the com-
bination of a door of the hanger type having
a plurality ‘of sections slidable relative to
each other, anti-friction elements arranged
in predetermined relation upon one of said
door sections, a winch, a continuous linear
member anchored to another of said door sec-
tions and  reeved over the anti-friction
clements and over said winch . where-

by rotation of the winch in one direction *

exerts a pull on one part of the linear mem-
ber to move the doors to open position and
rotation of the winch in the opposite direc-
tion exerts a pull on the other part of said
linear member to move the door sections to
closed position. i :

3..In a door operating system, the com-
bination of a door of the hanger type having
a plurality of sections slidable in a recti-
linear path relative to each other, anti-fric-
tion elements mounted upon certain of said
door sections in predetermined relation to
each other, a winch, a linear member having
the opposite ends anchored to another of said
door sections and having the intermediate
portions reeved over the anti-friction ele-
ments and over said winch whereby rotation
of the latter in opposite directions effects a
movement of the linear member in -corre-
sponding directions to open and close said
door sections, and means for rotating said
winch in either of said directions.

4. Ina door operating system, the combina-
tion of a door of the hanger type comprising
a plurality of sections slidable relative to each
other and arranged in juxtaposition to each
other when in open position, a plurality of
anti-friction elements arranged in a common
horizontal .plane and secured to certain of
said sections, a linear member reeved over said
anti-friction elements and anchored to one of
said sections, and means formoving said anti-
friction elements in oné direction to effect a
movement of said door sectiomns.

5. Tnadoor operating system, the combina-
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tion of a door of the hanger type comprising
a plurality of sections slidable relative to each
other, anti-friction elements journaled upor
the front and rear end portions of certain of
said door sections and arranged in a common
horizontal plane, a second series of anti-fric-
tion elements mounted upon the front and
rear end portions of the sections aforesaid in
a common plane parallel to the plane of the
first-mentioned anti-friction elements, a lin-
ear member having the free ends anchored to
another of said door sections and having the
intermediate portions thereof reeved over the
said anti-friction elements, and means for
+ alternatively moving said linear member in
opposite directions.

6. Inadoor operating system, the combina-
tion cf a door of the hanger type composed
of a plurality of sections slidable relative to
each other, a plurality of anti-friction ele-
ments journaled upon certain of the door sec-
tions adjacent the front and rear ends there-
of and arranged in a common lorizontal
plane, alinear member anchored to another of
5 said door sections in the plane of the anti-
friction elements aforesaid and reeved over
the said anti-friction elements, and mechani-
cal means for actuating said Linear member.

7. In a door operating system, the combina-
tion of a door of the hanger type comprising
a plurality of sections slidable relative to each
other, a series of anti-friction elements jour-
naled upon certain of the door sections adja-
cent the front and rear ends thereof and ar-
ranged in a common horizontal plane, a sec-
ond series of anti-friction elements also jour-
naled upon the door sections aforesaid adja-
cent the front and rear ends thereof aud ar-
ranged in & plane parallel to the plane afore-
said, a linear member having one end an-
chored to another of said door sections at a
point disposed in the plane of one set of
anti-friction elements and having the op-
posite end anchored to the said door section
in the plane of the other set of anti-friction
elements, said linear member having an in-
termediate portion reeved over said anti-fric-
tion elements for successively moving the
above-mentioned door sections.

8. Ina door operating system, the combina-
tion with a deor having a pair of sections
movable relative to each other, anti-friction
» elements journaled upon certain of said door

sections adjacent the front and rear cnds
~ 8 thereof and arranged in a common plane, a
second anti-friction element journaled upon
a stationary support in the plane of the anti-
friction elements aforesaid, and a linear mem:-
ber anchored to another of said sections and
reeved over the anti-friction elements afore-
said for actuating said door sections.

9. Ina door operating system, the combina-
tion of a door of the hanger type having
pair of scctions slidable relative to each other,
65 anti-friction elements journaled upon one of

cr
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80
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said door sections adjacent the front and rear
ends thereof and arranged in a common hori-
zontal plane, a linear member anchored to the
other door section at a point arranged in the
plane of the anti-friction elements and reeved
over the latter whereby movement of the lin-
ear member in one direction causes said last-
mentioned section to move relative to the
other section until the poiut of anchorage as-
sumes a Pposition opposite the anti-frictiox
element at the front end of the adjacent sec-
tion at which time both sections are caused to
move ag a unit.

10. In a door operating system, the combi-
nation of a door of the hanger type having a
pair of sections slidable relative to each other,
a pair of anti-friction elements journaled
upon one of said door sections adjacent the
front end thereof and arranged in parallel
substantially horizontal planes, a second pair
of anti-friction elements journaled upon said
door section at the rear end thereof and ar-
ranged in substantially the same planes as
said first-mentioned anti-friction elements,
and a linear member having one end an-
chored to the other section adjacent the front
end thereof in one of the above-mentioned
planes and having the opposite end anchored
to the rear end portion of the last-mentioned
door section in the other of said planes.

11. In a door operating system, the combi-
nation of a door comprising a plurality of
sections adapted to overlap each other when
in open position and mounted for stiding
movement to permit the same to be moved to
an extended position wherein they cooperate
to close the door opening, means for actuatin [
the door sections for moving the same to both
of the aforesaid positions, said means includ-
ing a continuous linear member anchored to
one of said sections and engaging the other
sections whereby movement of the linear
member in opposite directions successively
moves the door sections to closed and open
positions.

12. In a door operating system, the combi-
nation of a door comprising a plurality of
sections adapted to overlap each other when
in open position and mounted for relative
sliding movement to permit the same to be
moved to an extended position wherein they
cooperate to ciose the door opening, means for
actuating the door sections to move the same
to both of the aforesaid positions, said means
including anti-friction members journaled
upon certain of the door sections, a linear
member having the opposite ends fixed to one
of the aforesaid door sections and having the
intermediate portions thereof reeved over said
anti-friction members.

13. In a door operating system, the combi-
nation of a door comprising a plurality of
sections slidable relative to each other, pulleys
journaled upon one section with the axes
thereof arranged in a plane parallel to the
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plane of movement of the sections, a contin-
uous linear member anchored to another of
said sections and reeved over said pulleys,
and means for actuating said linear mem-
ber to effect movement of said door sections.

i4. In a door operating system, the com-
bination of a door comprising a plurality of
sections slidable relative to each other, a plu-
rality of anti-friction elements journaled
upon certain of the door sections adjacent op-
posite sides thereof and arranged in a com-
mon plane, a linear member anchored to an-
other of said door sections in the plane of the
anti-friction elements aforesaid and reeved
over said anti-friction elements, and means
for actuating said linear member.

15. In a door operating system, the combi-
nation of a door comprising a plurality of sec-
tions adapted to overlap each other when in
open position and mounted for relative slid-
ing movement to permit moving the same to
extended position wherein they cooperate to
close the door opening, a plurality of anti-
frictionelementsjournaled upon certain of the
door sections adjacent opposite sides thereof
and arranged in a common plane with the
axes thereof disposed in planes parallel to the
planes of movement of the sections, a linear
member anchored to another of said door sec-
tions in the plane of the anti-friction elements -
aforesaid and reeved over the latter, and
means for actuating said linear member.

16. In a door operating system, the combi- -
nation of a door comprising a plurality of sec-
tions slidable relative to each other, means
for actuating said sections to move the same to
open and closed positions including a contin-
nous linear member having the opposite end
portions anchored to one of said sections ad-
jacent opposite sides thereof at points ar-
ranged in different planes and having por-
tions intermediate the ends thereof engaging
the other of said door sections adjacent op-
posite sides thereof at points arranged in

> planes coincident with the planes aforesaid

whereby movement of the linear member in

opposite directions successively effects move-

ment of the door sections to open and closed

positions. o

In testimony whereof I affix my signature.
HENRY F. MARTIN.



