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1. 
This invention relates to improvements in 

counterbalance for vertically sliding doors. 
The principal objects of this invention are: 
First, to provide an economical and simplified 

counterbalance of the coiled torsional spring type 
for vertically sliding doors. 

Second, to provide counterbalance Structure 
having a minimum number of parts in which 
the spring supporting structure coacts with the 
drum of a door supporting cable to maintain 
the drum in proper alignment. 

Third, to provide a novel and inexpensive form 
of cable drum which is easily mounted and Con 
nected to a coiled counterbalance spring. 

Fourth, to provide novel means for connecting 
a coiled torsional Spring to the cable drum of a 
door counterbalancing structure. 

Fifth, to provide a counterbalance structure 
of the torsional coil spring variety for vertically 
sliding doors which is easily adjusted to proper 
tension and which is sturdy and long lived in 
Operation. 
Other objects and advantages of my invention 

will be apparent from a consideration of the foll 
lowing description and claims. 
The drawings, of which there are tWO sheets, 

illustrate the preferred form of my counterbal 
ance structure operatively associated with a door 
of the vertically sliding type. 

Fig. 1 is a fragmentary inside elevational view 
of a vertically sliding door with my counterbal 
ance structure operatively connected thereto. 

Fig. 2 is an enlarged elevational view of the 
counterbalance structure partially broken away 
in longitudinal cross Section along the plane of 
the line 2-2 in Fig. 1. 

Figure 3 is a fragmentary perspective view of 
the end of the counterbalance Spring and its Sup 
port ready to be connected to the drum of the 
door supporting cable. 

Figure 4 is a fragmentary cross sectional view 
through the drum supporting Spindle taken along 
the plane of the line 4-4 in Fig. 1. 

Figure 5 is an end elevational view of the sup 
port and adjusting connections for the fixed end 
of the spring. 
In Figure I have illustrated portions of a con 

ventional type of vertically sliding door. These 
include the door having supporting hinge and 
guide brackets 2 secured along the edge thereof. 
The guide brackets carry pins 3 for supporting 
rollers in the guide track 4 as is common in doors 
of this type, and one of the brackets 2 carries a 
laterally extending support flange or bracket 5 to 
which a counterbalancing suspension cable 6 is 
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attached. The cable extends upwardly to the 
counterbalancing structure indicated generally at 
to sustain most of the weight of the door and 

facilitate its opening and closing motion. 
The counterbalancing structure which con 

stitutes my invention consists of a pair of flanged 
supporting brackets 8 and 9 which are fixedly 
secured to the Wall in laterally spaced relation 
ship above the door . The major elements of 
the counterbalance structure include a drum () 
for taking up and paying out the cable 6, a coiled 
torsional spring if which is attached to the drum 
to store up energy as the door is lowered and 
thus counterbalances the weight of the door, an 
anchor block 2 for adjustably supporting the 
fixed end of the Spring , and an inner wooden 
spacing core 3 which prevents buckling of the 
Spring i intermediate of its ends. The drum to 
and the right end of the counterbalance struc 
ture was rotatably supported from the right 
bracket 9 by a stub shaft or spindle 4 and the 
left end of the structure and the anchor block 
2 Supported from the left bracket 8 by a 
pin 5. 
Considering the construction of the drum 0. 

and its connection to the spring in greater 
detail it Will be noted that the drum includes an 
Outer cylindrical rin portion 6 which is spirally 
grooved to take up and pay out the cable in neat 
coils. The interior portion of the drum consists 
of a Wheel-like disc 7 formed integrally with 
the rim and apertured at the center to pass the 
spindle A. The spindle 4 which is fixedly se 
cured to the bracket 9 by the nut 8 is provided 
With an annular fiange or collar 9 located within 
the aperture in the disc 'a of the drum. Fixedly 
Secured at opposite sides of the disc 7 are a pair 
of hub plates 26 which are provided with oppo 
Sitely and in Wardly concave hub flanges 2 pro 
jecting radially inwardly of the aperture in the 
disc . The hub flanges 2 form ways or retain 
ers for a plurality of ball bearings 22 which are 
thus retained on opposite sides of the collar 9. 
Quite obviously the drum O and supporting 
Spindle 4 are initially and permanently assem 
bled together as a unit by the permanent attach 
ment of the hub plate 2) to the disc. 7. Rivets 
24 secure the elements of the drum structure to 
gether as is best shown in Figure 4. 
The disc 7 and hub plates 20 of the drum are 

formed With two diametrically opposed holes 25 
extending completely therethrough to pass the 
threaded ends of a pair of anchor pins 26. On 
their axially inner ends the pins 26 are enlarged 

5 and provided with transverse bores 27 so that the 
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pins may be threaded successively over the right 
end of the torsional spring f. Prior to being 
threaded over the spring the inner ends of 
the pins 26 are engaged in holes 28 in the Op 
posite ends of a lock plate 29 and the plate and 5 
pins are then threaded onto the spring in a twist. 
ing motion.sq.that the outer end coil of the spring 
retains the plate 29 axially while the engagement 
of the inner ends of the pins 26 within the holes. 
28 prevents removal of the plate transversely 
of the spring. The plate 29 is provided with a 
central aperture 30 which passes the inner end 
of the spindle f4. 
The free or inner end of the spindle 4 tiss 

shouldered as at 3 to press against and ex- lis 
tend into the center of the spring spacing core, 
3. Sufficient room is provided between the in 

ntil -th - - - - - - - - - - - -, 

st the inner side of the dy 
ind pins 32 serves as an 
end of the cable 6 which is: radially inwardly through a hole in the 

| 6 and wrapped around the pin as indi: 
-A Fig. 2. . . . . . - 

pw to the support and connections 
end of the spring it will be noted 25 
hor block? 2 is rotatable about the 
scapable of being secured in differ: 

ed adjusted positions by anchor screws 
inwardly through holes 34 in the Sup 
acket 8. The anchor block is further 40 de ith a series of radially extending 

holes or sockets. 35, which are adapted to receive 
a spanner wrench for rotating the anchor block 

pull of the spring to 
"After pre-loading of the 

s33 are inserted to hold the 
place. The inner, end of the is provided with a tapered spiral 
ich is threaded into the fixed 

s iforms a spring clutch co 50 

45 

indle 14 are mutually self-supported in 
alignment within the spring . The core 13 
may be made of wood as shown or inexpensive 
pipe or, conduit for light weight and is not sub jected to any great loads by the operation of 
the counterbalancestructure. - - - - - - 

Desirably, the end of the spring that ein 
gages the pins 26 is bent from the circular shape 
of the body of the spring as at ft to prevent. 
the spring from twisting out of the holes 27 
should the nuts 32 be insufficiently tightened. 

60 

lie holes 27 are made large enough to permit 65 
the threading of the pins over the bent end of 
the spring during assembly but once the pins 
are engaged through the drum ?o they will not. 
twist or tilt sufficiently, to permit unintentional unthreading of the spring from the pins. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters 
Pa is: 

1. Spring counterbalance structure for a ver- 75 

4. 
tically movable door comprising, a pair of sup 
porting brackets adapted to be mounted in 
transversely spaced relationship above said door, 
a spindle fixedly secured to one of said brack 
ets and located to One side of said door, a col 
lar on said. Spingle forming, an inner bearing 
guide, a drum rotatably mounted on said spindle 
and including an inner hub portion retaining 
ball bearings on each side of said collar, said 
drin including a radially extending disc por 
tion... defining... diametrically opposite located 
holes and an outer cable supporting rim, a pin 
supported by the other of said brackets and ex 
tending in aligned position toward said spindle, 
a spring supporting core extending between and 
Supported by said spindle and said pin, an an 
chor block-rotatably adjustably mounted on 
said pin, means for securing said block to said 
other bracket in adjusted position, a coiled tor 
sign Spring disp9sed around said core and hav 
ing one end, fixed to said block, an anchor plate 
positioned between the first and second turns 
of the other end of, said spring and having holes 
formed therethrough in its center and opposite 
the sides of said outer turn of said spring with: 
the center hole passing said spindle, anchor pins. 
having their inner ends received in-the end holes 
in said anchor plate and forming transverse ap 
ertures through which the outer-turn of said 
Spring is passed, said anchor pins extending. 
through the holes in the disc portion of said.3 
drum, and nuts on the other ends of said an 
chor pins clamping the outer turn of said spring. 
against the inner side of said drum, one of said. 
anchor pins and nutsforming an anchor-at 
tachment for a supporting cable-adapted-to-be. 
coiled around said drum and adapted-to-extend. 
downwardly and be connected to said door, said 
other end of said spring having a hooked tips. 
to prevent said spring from twisting-out-of-en-. 
gagement with said pins. '. 

2. Spring counterbalance structure for...a ver. 
tically movable door comprising, a pairs of sup 
porting brackets adapted to - be mounted in. 
transversely spaced relationship above-said door. 
a spindle, fixedly secured to one of said-brack 
ets and located to -one side of said door, a -col, lar on said spindle forming-an-inner.-bearing. 
guide, a drum rotatably mounted on said spindle. 
and including an inner hub portion retaining 
ball bearings on each side of said collar, said. 
drum including a radially extending. disc.. pork. 
tion defining a hole radially spaced from its 
center and an outer-cable supporting-rim a pin 
Supported by the other-of-said brackets-and ex-.. 
tending toward said spindle, a spring support 
ing core extending between-and-supported by 
Said spindle- and said pin, an-anchor. block:ror, 
tatably adjustably mounted on said pin, means. 
for securing said blpck to said other bracketin. 
adjusted position, a coil spring disposed around 
Said core and having one-end fixed to said block, 
an anchor plate positioned between-the-first 
and second-turns of the other end-of-said spring 
and having holes... formed - therethroughs, one. 
passing said spindie and another opposites the 
outer turn-of said spring, an anchor-pin having 
its inner end received in the outer-hole in said. 
anchor plate and, iorning a transverse aperture. 
through which the outer turn of said spring is 
passed, said inchor pin extending through the 
hole in said disc portion of said drum, a nution. 
the other end of said anchor pin clamping the 
outer turn of said spring against the inner side 
of said drum. . . . . . . . . r: - . 
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3. Spring counterbalance structure for a verti 
cally movable door comprising, a pair of support 
ing brackets adapted to be mounted in trans 
versely spaced relationship above said door, a 
Spindle fixedly Secured to one of said brackets 
and located to one side of said door, a drum ro 
tatably mounted on said spindle and axially fixed 
thereon, said drum including a radially extend 
ing disc portion defining a hole radially spaced 
from its center and an outer cable supporting 
rim, a pin Supported by the other of Said brackets 
and extending toward Said spindle, a Spring Sup 
porting core extending between and Supported 
by said spindle and said pin, an anchor block 
rotatably adjustably mounted on Said pin, means 
for securing said block to said other bracket in 
adjusted position, a coiled spring disposed around 
said core and having one end fixed to Said block, 
an anchor pin having a transverse aperture 
through which the outer turn of said Spring is 
passed, said anchor pin extending through the 
hole in said disc portion of Said drum, a nut On 
the other end of said anchor pin clamping the 
outer turn of said spring against the inner side 
of said drum. 

4. Counterbalance structure for a vertically 
movable door having a supporting cable attached 
thereto comprising, a pair of brackets fixedly Sup 
ported above said door, pins projecting in Wardly 
from said brackets, a spring Supporting core 
supported between and aligning the inner ends 
of said pins, an anchor block rotatably adjustably 
mounted on one of said pins, a drum rotatably 
mounted and axially fixed on the other of Said 
pins and adapted to be connected to said cable 
to wind up the same, a coil spring sleeved around 
said core and having one end connected to Said 
block, and means including pins passed axially 
through said drum and connected to the other 
end of said spring for drivingly connecting Said 
drum to said spring, said connecting pins having 
recesses embracing said spring, and clamping 
nuts on the opposite ends of Said pins from Said 
spring for clamping the end of the Spring axially 
against said drum, said other end of Said Spring 
having a hooked tip to prevent said Spring from 
twisting out of engagement with said pins. 

5. Counterbalance structure for a vertically 
movable door having a supporting cable attached 
thereto comprising, a pair of brackets fixedly 
supported above said door, pins projecting in 
wardly from said brackets, a Spring Supporting 
core supported between and aligning the inner 
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6 
ends of said pins, an anchor block rotatably ad 
justably mounted on one of Said pins, a drum 
rotatably mounted on the other of said pins and 
adapted to be connected to said cable to wind up 
the same, a coil spring sleeved around Said core 
and having one end connected to said block, and 
means connected to the other end of Said Spring 
for drivingly connecting said drum to Said Spring, 
said connecting means having portions overlap 
ping the end turn of Said Spring and clamping 
nuts for clamping the end of the spring axially 
against Said drum. 

6. Counterbalance structure for a vertically 
movable door having a Supporting cable attached 
thereto comprising, a pair of brackets fixedly 
supported above said door, pins projecting in 
Wardly from said brackets, a Spring Supporting 
core supported between and aligning the inner 
ends of said pins, an anchor block rotatably ad 
justably mounted on one of Said pins, a drum 
rotatably mounted on the other of said pins 
and adapted to be connected to said cable to wind 
up the same, a coil Spring sleeved around said 
core and having one end connected to said block, 
and means connected to the other end of said 
Spring for drivingly connecting Said drum to Said 
Spring. 

7. Counterbalance structure for a vertically 
movable door having a supporting cable com 
prising, a drum rotatably mounted and adapted 
to take up said cable in the elevated position of 
the door, a coil spring mounted in generally CO 
axial alignment with said drum with One end po 
sitioned adjacent to said drum and With its other 
end fixed, means for securing the free end of said 
spring to said drum including an anchor pin 
having a transverse recess through which the 
end turn of said spring extends, Said pin ex 
tending axially of said drum through a hole pro 
vided therefor in a portion of said drum spaced 
radially from its axis of rotation, and a nut 
threaded on said pin on the opposite end of Said 
drum from said spring and clamping the end of 
said spring against Said drum. 

CHARLES C. MOLER. 
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