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UNITED STATES PATENT OFFICE 
2,630,597 

COUNTERBALANCNG MECHANISMI FOR 
ARTICULATED OVER HEAD DOORS 

David M. Robinson, New Britain, Conn., assignor 
to The Stanley Works, New Britain, Conn., a 
corporation of Connecticut 

Application February 18, 1950, Serial No. 144,931 
(C, 16-198) 2 Claims. 

This invention relates to improvements in an 
articulated overhead door and, more particu 
larly, to the hardware by which such door is 
Supported and operated and by which the door 
may with ease be elevated from a closed vertical 
position to an open overhead position or lowered 
to said closed position from said open overhead 
position, said hardware being of the type emi 
bodying a torsion spring which counterbalances 
the Weight of the overhead door. 

It is an object of the present invention to 
provide improved hardware for supporting and 
Operating an articulated overhead door of the 
character described, which hardware is simple 
to install and adjust, rugged and durable in 
use, and more efficient in Operation than hard 
Ware presently used for similar purposes. 
Another object of the invention is to provide 

improved means for Supporting and varying the 
tension of the torsion spring employed by such 
hardware, whereby the operation thereof is 
rendered highly efficient. 

Details of the foregoing objects and of the in 
wention, as well as other objects and advantages 
tion. 

In the accompanying drawings, in which like 
reference numerals have been used to indicate 
similar parts throughout, there is illustrated a 
Suitable mechanical embodiment of the inven 
tion. The drawings, however, are for purposes 
of illustration. Only and are not to be considered 
as limiting the invention, the scope of which is 
to be determined entirely by the scope of the 
appended claims. 
In the drawings: 
Fig. 1 is a vertical view illustrating one side 

of a garage doorWay and showing in dotted lines 
an articulated door in closed position, the in 
proved hardware being illustrated in assembled 
form as applied to the garage doorway and door. 

Fig. 2 is a fragmentary, foreshortened, ver 
tical view taken on the line 2-2 of Fig. 1 and 
illustrating a garage door and the supporting 
and operating means therefor as viewed from 
the inside of the door. 

Fig. 3 is a longitudinal, horizontal, sectional 
view showing details of the part of the hard 
Ware illustrated in FigS. 1 and 2 and shown on 
a larger Scale than in said figures. 

Fig. 4 is a Sectional view taken on line 4-4 
of Fig. 3, and 

Fig. 5 is a Sectional view taken on line 5-5 of 
Fig. 3. 

Referring to the drawings in detail, the nu 
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meral O generally indicates part of the struc 
ture of a garage building provided with side 
Walls and a front wall having a door opening 2 
which is closed by a door f4. The door 4, as 
illustrated, is of the type known in the art as 
an articulated overhead door. Such door is 
opened by moving the same from the closed, 
Vertical dotted-line position thereof shown in 
Fig. 1 to a horizontal overhead open position 
Within the garage building. The door is closed 
by moving it from the horizontal, Overhead po 
sition to the vertical position thereof. 
The door is composed of a plurality of articu 

lated Sections connected by hinges 6 and the 
Various Sections of the door are Supported and 
guided by tracks 8 disposed at each side of the 
door opening 2 and fastened by Suitable brack 
ets to the door jamb. The track comprises Wer 
tical sections 20 and horizontal sections 22, the 
latter being supported from the ceiling or other 
wise of the garage. The vertical sections 20 are 
connected to the horizontal Sections 22 by curved 
Sections 24 of the track, whereby the track is 
Substantially continuous from adjacent the door 
sill 24 of the garage to the outer ends of the 
horizontal Sections 22. As is evident from Fig. 2, 
the track 8, in cross section, is approximately 
C-shaped for purposes of accommodating guide 
rollers 26 which are rotatably Supported within 
the various sections of the track. It is conven 
tional practice to provide a roller 26 adjacent 
each hinge 6 at the Side edges of the door 4 
and the side edges of the bottom portion of the 
lowermost door section. The top of the door 
is pivotally connected at its side edges to arms 
28, each of which support a pair of rollers 26. 
Connected at its lower end to each track ad 

jacent the junction of the upper end of the ver 
tical Section 20 thereof with the curved section 
24 is a vertically disposed supporting member 30 
which, in the embodiment shown herein, com 
prises an angle iron. One such member 30 is 
Secured to each track by a plurality of bolts 32 
which extend through one flange of each angle 
iron Supporting member, as clearly shown in Fig. 
1. The other flange of each supporting member 
30 may be attached by a plurality of screws 34 
to the inner face of the door jamb 36, as is clearly 
shown in Fig. 2. 
A brace 38, comprising an angle iron in the 

illustrated embodiment, is secured at one end to 
each track by bolts 40 adjacent the junction of 
the curved section 24 of the track with the hori 
Zontal section 22 thereof. The other end of each 

55 brace 38 extends substantially to the upper end 
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of the supporting member 30 attached to each 
track. A bearing plate 42 is secured to the ends 
of each supporting member 39 and brace 38 by a 
plurality of bolts 44, as shown in the Warious 
figures. 

Each bearing plate is provided centrally 
thereof with an interrupted cylindrical flange 46, 
the flanges of the two bearing plates extending 
toward each other, as shown in Fig. 3. The 
flanges provide a seat for a ball bearing assembly 
48, the outer race of which preferably is preSS 
fitted into the flange 46. As will be seen from 
Figs, 3 and 5 particularly, there is disposed be 
tween the interrupted sections of each flange 46 
a plurality of fingers 50 which are initially 
formed so as to be offset somewhat from the 
plane of each bearing plate 42 in a direction op 
posite to the flanges 46. With the fingers so dis 
posed, the ball bearing assemblies 48 are inserted 
within the seat formed by the flange sections from 
the free ends thereof until the ball bearing assen 
blies 48 engage fingers 50. If desired, the free 
ends of the interrupted Sections of the flanges 
46 may be made Sufficiently long that, after the 
bearing assemblies are mounted within the flange 
seats, the tip ends of the flange sections may be 
bent slightly over the edge of the Outer race of 
each bearing a SSembly to hold Said aSSemblies 
locked Within the flange Seats and against 
fingers 50. 
Mounted within the inner race of each ball 

bearing assembly 48 is a bearing tube 52. Pref 
erably, the tubes 52 are press-fitted within said 
races and flared at the Outer ends thereOf, as 
illustrated in Fig. 3. The bearing tubes extend 
outward from the ball bearing assemblies in the 
two bearing plates A2 and are directed toward 
each other, as also shown in Fig. 3. Extended 
between the bearing plates 42 and telescopically 
engaging the bearing tubes 52 at its opposite ends 
is a tubular shaft 54. The fit between the shaft 
54 and the bearing tubes 52 is preferably close 
So as to prevent any unnecessary play between 
Said tubes and Shaft. Surrounding each end of 
the shaft 54 is a flanged pulley or sheave 56 which 
may be formed in any suitable manner. In the 
embodiment illustrated herein, the sheaves 56 
are formed from two sheet metal sections joined 
together to comprise a sheave having a hub 58 
which closely engages the outer diameter of the 
shaft 54. 
tubes 52 have diametrically opposed and radially 
aligned openings which receive an anchor pin 60 
for purposes of preventing rotation between said 
sheaves, shaft and bearing tubes. 
The openings 62 in the bearing tubes 52 are 

preferably elongated axially and the openings 64 
in Shaft 54 are also preferably somewhat elon 
gated axially to permit automatic self-adjust 
ment of bearing tubes 52 relative to the ends of 
the shaft 54 So as to compensate for normal in 
stallation inaccuracies as well as shrinkage or 
expansion of the door jamb during use, without 
interfering with the operation of the hardware 
as it is intended to be used. Such self-adjustment 
is therefore permitted while the pins 60 prevent 
relative rotation between the various parts 
through which the pins project in the assembled 
hard Ware. 

Coiled within the base of each circular channel 
in each sheave 56 is a flexible strip 66 which is 
preferably made from flat Stock. The outer end 
of each Strip which is coiled about each sheave 56 
is bent inward to provide a securing end 68 dis 
posed in a suitable slot 0 extending radially in 
Ward from the base of the channel in each sheave 

The hubs 58, shaft 54, and bearing 
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56, as is clearly shown in Fig. 3. When the hard 
ware is installed and the strips 68 are mounted 
in operative position, the ends 68 of each strip 
are inserted within the slots O and One or more 
convolutions of the strip are coiled about each 
sheave 56. The overlying convolutions of the 
coils of strips 66 will serve to maintain the in 
turned end 68 thereof within the slots it pro 
vided therefor. The other end of each strip 66 
is secured by any suitable means Such as a pin 
72 which projects outward from one edge of the 
lowermost section of the articulated door 4, as 
shown in Fig. i., one pin projecting from each 
side edge of said section. 
The sheaves 56, being both pinned to the shaft 

54, will be rotatable in unison therewith. When 
the sheaves are rotated clockwise as viewed in 
Fig. 1, the strips 66 will be coiled progressively 
upon the sheaves and effect a raising of the door 
4 from its vertical closed positoin to its hori 

Zontal, overhead, open position. In the latter 
position, the various articulated sections of the 
door Will be disposed in the horizontal sections 22 
of track and part of the curved sections 24 there 
Of. 
The Weight of the door is either largely or con 

pletely counterbalanced by means now to be de 
scribed. Fixed to the lefthand bearing plate 42, 
as viewed in Fig. 3, is a bearing plate bracket 74. 
The bracket 74 may be secured to said bearing 
plate by any Suitable means Such as bolts or by 
providing interengaging positioning means such 
as apertures 76 and projections 8 thereon and 
spot welding or otherwise uniting the same. The 
bracket 74 comprises a plate 89 from which a plu 
rality of arms 82 extend perpendicularly, the 
Outer ends of Said arms being bent as illustrated 
in Fig. 3 for purposes of attachment to the bear 
ing plate bracket 4 to the bearing plate 42 in the 
manner described hereinabove. The plate 80 is 
provided centrally thereof with a bearing aper 
ture 84. The larger end of a tapered spring 
sleeve 86 is rotatably supported within said bear 
ing aperture 84, said larger end 88 being prefer 
ably Substantially cylindrical. The cylindrical 
end 88 is provided with a plurality of inwardly 
extending cut-outs 99, as clearly shown in Figs. 
3 and 4, and the portions of the outermost end of 
the cylindrical end 88 of the spring sleeve 86 be 
tween the cut-outs 90 are bent outward to provide 
radial locking flanges 92 which slidably engage 
One Surface of the plate 8 of the bracket 4, as 
shown in Fig. 3. 
A Spider 94, comprising a centrally apertured 

plate 96 having a plurality of ears 98 bent per 
pendicularly thereto from the edges thereof, is 
rotatably disposed in juxtaposition to the other 
Surface of the plate 80 from that engaged by lock 
ing flanges 92. The central aperture of plate 96 
of Spider 94 is similar in size to bearing aperture 
84 of plate 80 and said central aperture of plate 
96 receives the cylindrical end 88 of spring sleeve 
86. Extending inward from the perimeter of the 
central aperture 09 of plate 96 are a plurality of 
locking dogs 02 which extend into the bottom 
portions of the cut-outs 98 of spring sleeve 86, as 
is clearly shown in Figs. 3 and 4. The locking 
dogs 102, being disposed within the bottons of the 
cut-outs 96, thereby cooperate with locking 
flanges 92 of Spring sleeve 86 to position the Spring 
sleeve 86 and Spider 94 against axial movement 
relative to plate 80 of bearing plate bracket 4. 
The plate 96 of Spider 94 is also provided with a 

plurality of locking apertures e4 which are 
75 Spaced radially outward from the central aper 
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ture OO of said plate, the radial distance of the 
center of each aperture 04 from the axis of rota 
tion of the plate being equal to the radial distance 
between said axis of rotation and the Center of an 
aperture 06 formed in plate 80 of bearing plate 
bracket 74, as illustrated in Figs. 2 and 4. Said 
apertures are for purposes of receiving a locking 
pin 08, the function of which is described herein 
after. 

Fixed to the shaft 54 at a position a Substantial 
distance from Spring sleeve 86 is a tapered anchor 
tube 9. The tube 0 is mounted relative to 
spring sleeve 86 so that the tapers of the two ex 
tend toward each other. Anchor tube O is non 
rotatably held to shaft 54 by any suitable means 
such as a heavy cotter pin 2 which extends 
through said tube and shaft. Surrounding shaft 
54 is a substantial length of a heavy coiled torsion 
spring 4, the inner diameter of which is pref 
erably greater than the smaller end of the sleeve 
86 and tube 40 but less than the diameter of the 
larger end of said sleeve and tube. The Spring 

4 is preferably of the type having abutting con 
volutions and it is assembled so as to frictionally 
engage the outer surfaces of Said sleeve and tube 
as illustrated in Figs. 2 and 3. Such assembly 
can be achieved by working the ends of the spring 
respectively onto said sleeve and tube by turning 
the spring relative to each in the direction of the 
spiral of the spring. However, upon attempting : 
to rotate the spring relative to said tube or sleeve 
in an opposite direction, the friction between the 
engaged coils of the Spring and the tube and 
sleeve Will be increased in the same manner aS 
a spring clutch functions so as to effectively, fric 
tionally connect said ends of the Spring to said 
tube and sleeve. The positioning of the Spring 

between the tube 0 and sleeve 86 and the 
nature of the spring serve to prevent appreciable 
movement thereof longitudinally of Shaft 54. 
From the foregoing description, it Will be seen 

that one end of the spring 4 is frictionally con 
nected to anchor tube 0 which is non-rotatably 
fixed to shaft 54. The sheaves 56 around Which 
the flexible strips 66 are coiled are also both non 
rotatably fixed to the shaft 54. The opposite end 
of spring 4 is frictionally connected to Spring 
sleeve 86. The spring sleeve 86, during the at 
tachment of the hard Ware to the door and door 
jamb, is freely rotatable relative to the plate 88 
of bearing plate bracket 4, said sleeve 86 being 
rotatable about the axis of shaft 54. The Spider 
94 is keyed to the spring sleeve 86 by means of 
dogs 02 and the ears 98 of the spider 94 are each 
provided with an opening 6 into which an end 
of a bar or piece of pipe of suitable size may be 
inserted for purposes of rotating Said Spider to 
vary the tension of the spring 4. 

After the above described hardware has been 
connected to the door jamb and other supporting 
surfaces of a garage or other building in which 
an overhead door is to be installed, the lower ends 
of the flexible strips 66 are attached respectively 
to the pins 72 fixed to the opposite side edges of 
the lowermost section of the articulated door f4 
as described hereinabove. The hardware is then 
in condition for the spring 4 to be placed under 
tension for purposes of counterbalancing the 
weight of the door and also for Supplying force 
largely or entirely capable of raising the door 
from a closed vertical position to an overhead, 
substantial horizontal, raised position as referred 
to hereinabove. Such tensioning of the Spring 

4 may be accomplished in several Ways. That 
is, the spring may be initially tensioned While the 
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door 4 is disposed in its vertical closed position, 
as illustrated in Fig. 1, or the spring may be ten 
Sioned While the door is in its raised, overhead 
horizontal position. Less initial winding of the 
Spring will be required if the Spring is tensioned 
While the door is in the latter position. Assuming, 
for example, that the door is in the latter posi 
tion, the major portion of the flexible strips 66 
Will be coiled around the sheaves 56. To initially 
tension the spring under these circumstances, a 
bar or piece of pipe such as referred to above 
may be inserted in one of the openings f6 in 
the ears 98 of the spider 94 and the spider may 
be rotated in a direction to wind the spring 4 
and place it under tension. If there is not suffi 
cient space within the garage, for example, to 
permit a full 360° of rotation of the spider 94. 
When the bar is inserted in one of the openings 

6, the Spider may be rotated as much as pos 
sible When the bar is inserted in one of the open 
ings 6 and, after moving the spider a partial 
revolution, locking pin. G8 is inserted through 
aperture to in bracket T4 and one of the locking 
apertures 04 in spider 94 which is moved into 
alignment with said aperture 6. The locking 
pin Will serve to hold the spider against rotation 
by the force of the spring 4 acting upon spring 
sleeve 86 to which the spider is keyed. The bar 
may then be inserted in the opening 6 of 
another ear 98 of the spider and the locking pin 
08 is withdrawn from the aforementioned aper 

tures to permit further rotation of the spider 
and Spring sleeve 86 for purposes of further ten 
Sioning Spring 4. Such tensioning of spring 

4 will be continued until the spring is placed 
under the desired amount of tension for pur 
poses of enabling the spring to either partially or 
completely counterbalance the weight of the door 
during the raising of it from its closed to its open 
position. 
After the spring 4 has been placed under such 

desired amount of tension as aforesaid, the door 
may be lowered from its raised, overhead posi 
tion to its vertical closed position and such lower 
ing of the door will simultaneously rotate both 
Sheaves 56 due to the unwinding of the flexible 
strips 66 therefrom. The rotation of the sheaves 
Will also rotate shaft 54 and anchor tube in 
a direction to further wind spring 4 and pro 
gressively place it under further tension. The 
Spring 4 Will be under its greatest tension so 
as to exert its greatest torsional force when the 
door is fully extended into its closed, vertical posi 
tion illustrated in Fig. 1. Also, the coils of flexi 
ble strips 66 will be at their smallest external di 
ameter under these positions, thereby presenting 
their shortest lever arms for application of the 
force of Spring 4. 

Depending upon the amount of initial tension 
placed upon the spring 4 during the initial set 
ting of the hardware in operative condition as 
described above, the door f4 will either be raised 
automatically from its closed position to its Open 
overhead position, or a certain amount of man 
ual lifting of the door will be required to Sl 
plement the torsional counterbalancing force 
Supplied by the Spring 4. If the torsional force 
of the Spring 4 is sufficient to automatically 
raise the door, the door will then be held in its 
lower, vertical, closed position by suitable lock 
means in accordance with customary practice. 
Upon releasing the bolt or bolts of the locking 
means, the door will then automatically be raised 
by the hardware described above, through the 
torsional force of the spring 4, from its verti 
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cal closed position to its overhead open position 
and be guided during such movement by the 
tracks which support the various sections of the 
articulated door. However, if the torsional force 
of the spring 4 is insufficient to automatically 
raise the door upon releasing the locking means, 
the torsional force of the Spring Will neverthe 
less function to extensively counterbalance the 
weight of the door so as to require only a mini 
mum amount of manual force to supplement the 
force of the spring if 4 for purposes of raising 
the door. 

It Will be noted from Figs. 2 and 4 particu 
larly that the locking pin 08 is of a character 
having a portion reduced in diameter adjacent 
one end of the pin. The length of said reduced 
portion is substantially equal to the combined 
thickness of plate 96 of spider 94 and plate 80 
of bracket 74. The annular shoulders provided 
at the ends of said reduced portion will serve 
to engage the outer surfaces of the plates 89 and 
96 and the force in parted to spider 94 by Spring 
f4 will act to maintain portions of the Walls 

of one of the locking apertures 4 and aper 
tures GS in engagement with the reduced portion 
of the locking pin (8 in a manner to prevent 
separation of the pin (8 from said apertures, 
as illustrated in Fig. 4. 

If for any resason after use of the above de 
scribed hardware the torsional force supplied 
by spring 4 becomes decreased below the de 
sired amount, said force may easily and readily 
be increased to the extent desired by rotating 
spider 94 in a direction to wind the Spring 4 
further in the manner described above by means 
of a bar inserted in the openings 6 of arms 
98 of spider 94 after removing the locking pin 
08 from the apertures in which it is disposed. 
At the completion of the Supplemental wind 

ing of the spring, the locking pin 08 is replaced 
within the aforementioned aligned apertures as 
described above for purposes of maintaining the 
spider 94 locked against rotation relative to bear 
ing plate bracket 4 during continued use of the 
hardware embodying the present invention. 

It Will thus be seen from the foregoing that the 
present invention provides hardware for purposes 
of Counterbalancing the weight of an overhead 
door So as to either largely facilitate the raising 
thereof from a closed to an overhead position 5 
or for completely and automatically raising said 
door as aforesaid. The hardware is constructed 
in a manner so as to be rugged and durable and 
capable of long life, the details of the mechanism 
embodied in the hardware permitting easy and 
ready adjustment of the force supplied by the 
hardware, and such adjustment does not require 
special tools or a skilled operator. The construc 
tion of the hardware is also such as to render 
the production thereof relatively inexpensive as 
compared with hardware of similar nature pres 
ently in use. The installation of Such hardware 
is simple and may be accomplished in relatively 
short time. The hardware also includes means 
for permitting automatic adjustment to compen 
sate for normal installation inaccuracies as Well 
as expansion and contraction of the members 
of the door jaimb to which the hardware is at 
tached, due to weather conditions. 
While the invention has been illustrated and 

described in its preferred embodiment and has 
included certain details, it should be understood 
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8 
that the invention is not to be limited to the 
precise details herein illustrated and described 
since the same may be carried out in other ways, 
falling Within the scope of the invention as 
claimed. 

claim as my invention: 
1. Means for adjustably supporting One end of 

a torsion spring for counterbalancing an over 
head door and comprising in combination, a 
bracket arranged to be fixed relative to a door 
jamb and including a plate provided With a bear 
ing aperture, a sleeve having one end rotatably 
supported within said aperture, Said end having 
a cut-out extending inward therefron and the 
outermost portion of said end being radially 
flanged and engageable with one surface of said 
plate, the other end of said sleeve being attach 
able to one end of Said torsion Spring and oper 
able to support and rotate it to vary the tension 
thereof, a Spider having an aperture receiving 
said sleeve and supported thereby in parallel jux 
taposition to the other surface of said plate, and 
a dog on said spider extending inward from the 
periphery of the aperture therein and disposed 
Within the botton of the cut-out, in Said sleeve 
to key said Spider and sleeve against relative ro 
tation and cooperate with said radial flange to 
fix Said sleeve against longitudinal movement 
relative to said bracket and spider. 

2. In a counterbalancing mechanism for an 
articulated overhead door having imeans rotatably 
Supporting a shaft at the ends thereof and a tor 
Sion spring through which the shaft, extends, the 
combination there with of a bracket, fixed relative 
to said supporting means adjacent one end of the 
shaft and having a bearing aperture surrounding 
the shaft in spaced relation, a tapered sleeve sur 
rounding said shaft With its large end rotatably 
Secured in said bearing aperture, Said large end 
having a cut-out extending inwardly therefrom, 
a tapered tube Spaced from said tapered sleeve 
longitudinally of said shaft and detachably fixed 
against rotation relative to said shaft, the tapers 
of said sleeve and tube converging toward each 
other and Said torsion spring being disposed be 
tWeen and frictionally connected at its ends to 
the tapered exteriors of said sleeve and tube, a 
Spider having an aperture receiving said sleeve 
and Supported thereby between said spring and 
Said bracket, a dog on said spider extending in 
wardly from the periphery of the aperture therein 
and disposed Within the cut-out in said sleeve to 
key Said spider and sleeve against relative rotar. 
tion, means on Said Spider arranged to receive 
a tool operable to rotate said spider and Sleeve 
relative to said bracket to vary the tension of said 
Spring, and means engageable with said spider 
and bracket arranged to lock said spider and 
sleeve relative to said bracket. 

DAVID M. ROBINSCN. 
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