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1

" This invention relates to door operating mech-
anisms, and in particular, to overhead door op-
erating mechanism. :

One object of this invention is to provide an
overhead door operating mechanism which oc-
cupies an unusually small overhead height, there-
by making it especially well-adapted for installa-
tion in buildings with low ceilings, such as ga~
rages. ' ) -

Another object is to provide an overhead door
operating mechanism which is relatively free from
wearing parts and wherein the parts, even if worn,
will continue to function without seriously impalir-
ing the efficiency of the mechanism.

Another object is to provide an overhead door
operating mechanism which is free from gearing
and which operates silently and smoothly.

Another object is to provide an overhead door
operating mechanism wherein the principal op-
erating parts consist of an endless belt or cable
wound in a spiral path around and frictionally en-
gaging a drum or shaft, the resulting mechanism
peing -cheap and simple- to manufacture and
therefore inexpensive to sell.

Another object is to provide an overhead op-
erating mechanism as set forth in the preceding
object wherein the spirally wound belt is sup-
ported by pulleys mounted on a carriage con-
nected to the door and traveling-on a track, for
example an elongated member of angle cross-sec-
tion, this track providing both a stpport and a
protecting canocpy for the shaft and its asso-
ciated mechanism against dust or the weather.

- Another cbject is to provide a modified door
operating mechanism wherein the principal op-
erating elements consist of & pair of endless belts
or cables wound spirally around the shaft or drum
in mutually perpendicular directions.

Another object is to provide a mechanical mo-
tion operable horizontally or vertically and com-
prising a guiding support engaged by a carriage
having pulleys carrying an endless belt or cable,
a portion of which is wound spirally around an
elongated drum or shaft whereby when the shaft
is rotated, the catrriage travels along it or when
the carriage is driven lengthwise of the shaft, the
latter is rotated, the guiding support meanwhile
preventing ‘the carriage from. rotating with the
shaft as it travels along the shaft or rotates the
shaft. L )
 Other objects and advantages of the invention
will ‘become: apparent during the course of the
following description of the accompanying draw-
ings, wherein:

.. Figure 1 is & top plan view of an overhead door
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operating mechanism according to a preferred
embodiment of the invention, with the overhead
support or rail removed to disclose the parts more
clearly;

Figure 2 is a left-hand end elevation of the
overhead -door operating mechanism shown in
Figure 1; ) )

Tigure 3 is a side elevation of the overhead door
operating mechanism shown in Figure 1, with a
portion thereof broken away to disclose the con-~
struction more clearly;

‘Figure 4 is a longitudinal detailed section along
the line &—4 of Figure 1; .

Figure 5 is a side elevation, partly in section,
of a complete overhead door unit actuated by the
overhead door operator of the present invention;
and

PFigure 6 is a top plan view similar to Figure 1,
but showing a modification thereof having double
spirally wound belts, -

Referring to the drawings in detail, Figures 1 to
5 inclusive show a preferred embodiment of the
overhead door operating mechanism of this in-

vention as consisting of an operating carriage

generally designated (0, traveling upon a hori-
vontal guideway structure generally designated
i1 (Figures 2 and 3), and consisting of an elon-
gated member {2 of L-shaped or angle cross-sec-
tion having sides 13 inclined equally to the ver-.
tical. These are secured as by welding at 14 to
plates 15 having holes 16 whereby the guideway
structure |1 may be secured to an overhead build-
ing structure or to brackets secured to such a
structure. By reason of its rooi-like shape, the
guideway structure { { additionally serves to cover
and protect the mechanism beneath it from dust
or the weather. i
The operating carriage 10 has a base plate 17
with upturned sides and ends 18 and {9 respec-
tively. ‘The ends 9 are roughly {riangular in
shape (Figure 2) and carry journal bearings 20
secured thereto and having bores 21 rotationally
supporting a shaft 22. Rising from the corners of
the base plate 1T are uprights 23 (Figures 2 and 3)
having reduced diameter portions 24 passing
through bores 25 in the base plate 1T and upset or
enlarged as at 26 to rigidly secure the uprights 23
to the base plate |1. The upper ends of the up-
ights 28 are provided with reduced diameter por-
tions 27 rotatably supporting pulleys 28 with V-
grooved peripheries 28. The upper ends of the
reduced diameter portions 21 are threaded as at
30 to receive retaining nuts 31 and washers 32
for holding the pulleys 28 in position upon the up-
rights 23. In practice, thrust bearings would
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preferably be employed in cooperation with the
washer 32 in order to sustain the axial load aris-
ing from the weight of the operator {0, but these
Obvious mechanical details have been omifted for
simplicity of showing.

Mounted in apertures 33 at opposite corners of
the base plate 17 are two stub shafts 34, the lower
ends of which are upset to secure them rigidly to
the base plate 11, The stub shafts 34 carry wash-
ers 35 and nuts 86 to retain grooved pulleys 31
mounted on the shafts 34 (Figure 3). Carried by
the grooved pulleys 37 is an endless belt 88, the
coils 39 of which spirally encircle the
are guided therein by parallel € igur
struck up from apertures 41 in the base plate i,
between which guides the spiral coils: 39, 0f the
endless belt 38 pass. )

Likewise mounted in an aperture 42 in the base
Plate 1T (Figure 3) and enlarged as at 43 to se-
cure it thereto is g pivot pin 44 having an en-
larged head 45 and castying a swinging brackef
46 of roughly triangular form.. The sécond corner
carries a stub shaft 4T having

diameter portion 48 passing
through an aperture 49 in the bracket 46-and
upset at 59 to secure it thereto. " The upper-end
of the stub shaft 47 carries a reduced diameter
portion 51 upon which is mounted. a grooved
take-up pulley 52 similar to, the ‘grooved pulleys
37 and similarly held in position by a washér 53
and retaining nut ‘54 threaded upon the upper
end of the stub shaft 47, The ‘third corner of
the bracket 46 is provided With an upturned ear
55 having a hole 56 (Figure 3) serving as an
anchorage for one end of ‘a’ coil’ spring §1, the
obposite end of which is anchored in’ahole 58 in
an ear 58 struck up from the base plate 1T (Fig-
ure 1) and leaving an aperture 60, therein, =

Secured by the fasteners 81 to apertures 62.in
one end of the base plate 1T angd erenq:fngjther‘e}-
from (Figure 2) is a bracket, 63 having bifurcated
arms 64 forming a yoke and having transverse
bores 65 for'the reception of & pivop bolt 66 held
In;"position by retaining nut 61, . Pivotally
mounted upon the pivot bolt §6.between the arms
64.is an operating link or connecting rod 68. The

opposite end of the link 68 i5 pivotally conriected
as at 69 (Figure 5) to'an ear 70, secured to, the
upper pariel 11 of an overhead door generally des-
ignated 12. The upper panel T1 adjacent the'ear
10, carries a bracket 13 secured thereto by the
fasteners 14 and carrying on its. otiter end g
pulley 15 engaging the tracks 16 and 17, The
remaining panels T/ of the door 12 have arms 18
and 19 bolted thereto and pivotally engaging at.
their outer ends Divot ping 80 forming axles for.
pulleys 81. 'The door 72 is arranged in its lower
bosition to close a door opening 82 (Figure 5) in
& building, generally designated-83, and- having
a lintel 84 secured to the upright; frame, members.
85, the latter of which also carries the upper front
wall 86 of the building 83, © - o
Bolted to the upright frame members 85 are
brackets 87, the outer ends of which support the
tracks 17 at the point where ‘their vertical and-
horizontal portions Join, _Also bolted to the: up-
rights 83 is an angle bracket 88 to which is bolted.
a motor 88 having o shaft 90 carrying a drive
pulley 81 driving g belt 92 which encireles a
bulley 83, the hub -of which is drivingly: secured
to one end of the shaft 22, The shaft 22 is:ro-
tatably- supported at its opposite ends, in ‘bearing

brackets or shaft hangers 94-secured to the oppo-

of ‘the bracket 46
its-lower reduced

site_ends- of the rail- structure tF.° “The- rail-

structure Il is in turn-supported by the. plates

shaft 22 and-
guides 49 (Figure 1) .
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{5 which are bolted to angle members 95 (Fig~
ure 5), these in turn being bolted to uprights
96 depending from and secured at their up-
Per ends to the stringers 91. The lower ends
of the uprights 85 are connected to and support
the tracks 76 and 77 in which the pulleys 15 and
81 travel. It will be understood that tracks 718§
and 77 are provided at opposite sides of the door
opening 82, one side only being shown in Figure
5.: The lower: ends of the guide tracks 76 and
11 are connected to and supported by s horizon-
tal frame member 98 secured to the upright
frame member 99 forming one of the sides of
the door opening 82. The lowermost door panel
TH1is provided with a bracket 180 bolteq thereto

“-in 2 manner similay to the bracket 13 and simi-
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16 and 11. ,

The modification shown in Figure 6 is gener-
ally similar to the principal form of the invention
shown in Figures 1 to’ 5 inclusive, and simjlar
parts are similarly designated. The' door operaz.
tor 0a of the modification shown in Figure 6,
however, is provided with.a second belf and as-
sociated mechanism similar to that, of the first
belt. 38, hence 1s designated similarly, to the firss
belt, 38 by, numerals to. which are .anpended the
suffit 4. The second belt 38a. encircles the shaft
22'in"a manner similar to that of the first, belf
38, namely, in spiral coils 39¢q alternating with the
spiral coils 39 of the first belt 38,. The two belts
88.and 38q are similarly supported at.one end b
bulleys 31 and 37, At, their obposite ends, how.
ever, they are directly. Supported by. the. take-up
bulleys 52 and 524 'simjlarly mounted upon brack-
ets 46 and 46a on pivot members 44 and 440, and
having similar upturned ears 55.and 55, The
latter, however, are Interconnected by the oppo-
site’‘ends.of a single coil spring o1 although, obwis
ously individual coil springs could be. employed,
as at 97.in Figure 1. The brackets 46 and, 46q
In Figure 6 are of slightly different, outline from
the bracket 4 6.in Figure, L, but operate -upon the
same principle for the same burpose,. namely. of
taking up the slack in, the belts 88.ang. 38a.and
tensioning these belts,

Operation of the invention

In_the operation of the inven ion, 1t will; be,
assuimed that the overhead door 124 in its verti-.
cal position shown in Figure 5, closing the door.
obening 82. The motor 9. is energized from.a
suitable  source of electric current (nof shown).
rotatine the pulleys, 91 and 93 and, causing. the
shaft .22. to rotate. The frictiona) engagement;
of the spiral coils 39, 0f the. belt, 38, around the.
shaft 22 causes the rotation of the shaft .22.t,
be translated irifo. an endless trayel of the belt.
38. around its pulleys, 31, and 82, guided by.the
Parallel guides 40 on the base plate 11,

As the shaft 22 rotates, the spiral coils 39.ad-,
vanee, longitudinally in a spiral path along the.
shaft 22, effecting a linear motion of the  door.
operator 10.which thereby. serves as carriage.
traveling ubon- and suspended. from the. guide!
Tail structure 1., As the door operator 10 trayels,
rearwardly along the guide rail structure. Lt (Fig- .
ure 5), its.linear motion Is transmitted to_the.
upper panel T of the door 12 through the, cons.
hecting rod 68. This action raises the door. 72.
and causes the pulleys 15, 81 and | 01 to roll alonig

and between the tracks,76 and. 17, the. arms 18.
and 18 pivoting away fram each ofher slightly as°
the bends in the tracks 76 and 17 are’ traversed.
When all panels 71 _of the door ‘1v2»-halv'e-pé's‘s'éd

larly carrying a -pulley 101 engaging the tracks
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ovér the path from the vertical portions of the
tracks. 16 and 17 to the overhead horizontal por-
tions thereof, the door operator 0 _encounters &
lithit-switch (not shown) or other conventional
means of halting the drive to the shaft 22, such
a5 de-energizing the motor 81 and terminating
the travel of the overhead door 12 in its raised
position shown by the chain lines in Figure 5.

“To lower the door 12, a conventional reversing
switch (niot shown) is.employed to reverse the di-
rection of rotation of the motor 89, thereby revers-
ing the direction of rotation of the shaft 22 and
causing the door operator 10 to move along ‘the
guide rail structure | { from the chain line position
(Figure 5) to-the solid line position thereof. This
otion is transmitted to the door 12 through the
connecting rod 68, lowering the door 12 into a ver-
tical position where it closes the door opening 82:
When the door reaches. this position, either the
door or the door operator 10 or mechanism con-
hected thereto operates a-second limit-switch in
a-conventional manner (not shown) ‘to halt the
rotation of -thé motor 89 and shaft 22, The elec-
trical circuit and limit switches for enhergizing and
controlling the motor 89 are conventional and
well-known to those skilled in the art and their
details form no part of the present invention.

The operation of the modified form shown in
Pigure 6 is similar to that just described in con-
nection with the form of the invention shown in
Figures 1 to 5 inclusive and accomplishes a sim-
ilar result. - Due to the fact that two belts-38 and
38¢ spirally encircle the shaft 22, approximately
twice the gripping effect is created and hence the
door operator i6a of Figure 6 is much more pow-
erful than the single belt door operator 10 of Fig-
ures 1 to 5 inclusive. Consequently, the double
belt door operator (0a may be used to raise hieavier
doors 12 or may be employed in climates where
extremes of cold and dust or sand form ice or
girt which increase the load upon the mechanism.
The more powerful door operator {0a of Figure 6,
however, occupies almost the same space as the

- gingle belt door operator 18 of Figures 1 to 5 in-
clusive, hence may be mounted in buildings hav-
ing similar restricted space overhead. In either
of the door operating mechanisms of this inven-
tion, it will be seen that so little space is required
for mounting the door operators {0 or 10c that
the height of the building may be reduced below
that normally required, thereby resulting in econ-
omy of construction of the building 83 as well as
in the economy of manufacture of the door op-
erators themselves, due to their simplicity of con-

~ struction.

While T have shown and described my inven-
tion in detail, it is to be understood that the same
is to be limited only by the appended claims, for
many changes may be made without departing
from the spirit and scope of my invention.

What Iclaim is:

1. A door operating device for buildings com-
prising an elongated guideway structure attach-
able to the building, a carriage movable along sald
guideway structure, a shaft mounted co-direc-
tionally with said guideway structure, means for
rotating said shaft, an endless belt having por-
tions thereof spirally encircling said shaft, and
means on said carriage for supporting said belt.

9. A door operating device for buildings com-
prising an elongated guideway structure attach-
able to the building, a carriage movable along
said guideway structure, a shaft mounted co-di-
rectionally with saeid guideway structure, means
for rotating said shaft, an endless belt having

portions thereof spirally encircling said shaft, and
.a plurality of pulleys mounted on said carriage on
opposite sides of said shaft for supporting said
belf. :

3. A door operating device for buildings com-
prising an elongated guideway structure attach-
able to the building, a carriage movable along said
guideway structure, a shaft mounted co-direc-

. tionally with said guideway structure, means for
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votating said shaft, an endless belt having por-
tions thereof spirally encircling said shaft, means
on said carriage for supporting said belt, and
means on said carriage for guiding said belt into
spiral engagement with said shaft.

4. A door operating device for buildings com-
prising an elongated guideway structure attach-
able to the building, a carriage movable along
said guideway structure, a shaft mounted co-di-
rectionally with said guideway structure, means
for rotating said shaft, an endless belt having
portions thereof spirally encircling said shaft,
means on said carriage for supporting said belt,
and means on said carriage adjacent said spiral
belt portions for guiding said belt into spiral en-
gagement with said shaft.

5. A door operating device for buildings com-
prising an elongated guideway structure attach-
able to the building, a carriage movable along said
guideway structure, a shaft mounted co-direc-
tionally with said guideway structure, means for
rotating said shaft, an endless belt having por-
tions thereof spirally encircling said shaft, a plu-
rality of pulleys mounted on said carriage on op-
posite sides of said shaft for supporting said belt,
and means on said carriage for guiding said belt
into spiral engagement with said shaft. )

6. A door operating device for buildings com-
prising an elongated guideway structure attach-
able to the building, a carriage movable along said
guideway structure, a shaft mounted co-direc-
tionally with said guideway structure, means for
rotating said shaft, an endless belt having por-
tions thereof spirally encircling said shaft, a plu-
rality of bulleys mounted on said carriage on op-
posite sides of said shaft for supporting said belt,
and means on said carriage adjacent said spiral
belt portions for guiding said belt into spiral en-
gagement with said shaft.

7. A door operating device for buildings com-
prising an elongated guideway structure attach-
able to the building, a carriage movable along said

_guideway structure, a shaft mounted co-direc-

tionally with said guideway structure, means for
rotating said shaft, an endless belt having por-
tions thereof spirally encircling said shaft, a plu-
rality of pulleys mounted on said carriage on op-
posite sides of said shaft for supporting said belt,
and guides on said carriage engaging the oppo-
site sides of said belt adjacent said spiral belt por-
tions on said shaft.

8. A door operating device for buildings com-
prising an elongated guideway structure attach-
able to the building, a carriage movable along
said guideway structure, a shaft mounted co-
directionally with said guideway structure, means
for rotating said shaft, an endless belt having
portions thereof spirally encircling said - shaft,
means on said carriage for supporting said belt,
and yieldingly urged means on said carriage for
tightening said belt.

9. A door operating device for buildings com-
prising an elongated guideway structure attach-
able to the building, a carriage movable along
said guideway structure, a shaft mounted co-
directionally with said guideway structure, means
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for rotating. said.:shaft;:. an:endléss belt: hawlip

portions thereof spirally-encircling: said; shaft;:a-

plurality -of: pulleys mounted on saiqg carriage on:
opposite sides of said shaft for supporting saigd
belt, and means for yieldingly urging one of said
pulleys- into. tightening -engagement. with. said
belt.

10.. A ‘door operating device for: buildings: com-:
prising: an elongated guideway. structure attach-
able to-the :building, o carrigge -Imovable along:
said. guideway Structure; a “shaft mounted QO
directionally with said guideway structure, means
for rotating said. shaft,. a.pair of: ‘endless: belts:
having portions thereof: spirally encircling. said
shaft, and means on:said carriage for supporting
said belts:- -

11.: A .door operating device for:-buildings congs
prising an -elongated: guideway: strueture attach-
able-to the building, a -“earriage .movable along:
-said -guideway structure, - s shaft: ‘mounted: cox:
directionally with, said guideway structure; means:
for-rotating said:shaft,  a pair -of :endless: belts:
having portions. thereof -spirally encireling : said:
shaft in-alternate. convolutions:respectively;:and.
means on said carriage for:supporting«.said4belts.'

12. A door operating device for buildings.com-
prising an- elongated. guideway. structure- attach--
able: to. the ‘building; a carriage movable ‘alohg:
said guideway structure, a shaft: mounted: co-
directionally with. said guideway structure, means:
for rotating saiq shaft; a. pair of endless': belts:
having portions.thereof -spirally-encircling said:
shaft in. alternate convolutions- respectively 'di-~
rected -foward- said - shaft -from . Opposite sides-
thereof, and means on- said carriage -for-sup=.
porting said belts.- ’

13, A door: operating device for Jbuildings.com-
prising an-elongated guideway. structure attach-
able to. the building, a carriage: movable -along-
said guideway. structure; a shaft. mounted: co+

directionally with, said.guideway structure, means.
shaft, a pair of. errdless- belts-

for. rotating- said

15

20

30°

35

40¢

‘Iountéd-onsaid: carriage

o

hisvitig iportlons < thirsof “spirally’ eteircling ‘said
Shft” ino altérhate convolutions : réspéctively;
meansonsald: eartage for Supporting saidl belts.
and’ yleldingly urged means on said carrings for

- tightentngsaid belts.:

142 Asymechdnical nistion Scomprising (- shaft,
a-cartingeadjacent” said shaft; an"endless: belt
mounted “on said carriage and~having a portion
thergof zspirally. -encircling: said -shaft,-means ‘on

: said:ieamiage’foz:':suppp‘nting Said-belt, and megns

for+ preventing . rotation.  of ‘said - earriage . with

“said shafty while travelirgtherealotig; -

157 Asimechanies] motion: comprising g, shaft; a.
carriage - adjnéerit -said: shaft, .afi endless: belt
and-having & portion
thereot spivally eneireling’ said ‘shaft,: pulleys on
said-carrisge for Supporting said belt; and means
for préventing rotation-of: said-carriage ‘with said’
shaft whilie travéling. therealong. .

16. A:mechanical ‘motion :comprisinga -shaft,
a‘carriage‘adjacent said shaft, pulleys ‘mounted
o said-tarriage;-a pair: of-endless belts: mounted
on:said-pulleys having ‘portlons spirally encircling
said shaft in-alternate ‘convolutions. respectively

‘gt directed- toward-‘said: shaft from:oppesite -sides

thereof,: and- means:
said -carriage: with-
therealong -

for'preventing rotation~of
‘said” shaft - while: traveling
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