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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 fol-
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 iz 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 1 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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2
attached. The cable extends upwardly to the
counterbalancing structure indicated generally at
1 to sustain most of the weight of the door and
facilitate its opening and closing motion.

The counterbalancing structure 7 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 I. The major elements of
the counterbalance structure include a drum {8
for taking up and paying out the cable 6, a coiled
torsional spring {1 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 12 for adjustably supporting the
fixed eng of the spring 1i, and an inner wooden
spacing core i3 which prevents buckling of the
spring {i intermediate of its ends. The drum 10
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 are supported-from the left bracket 8 by a
pin 15.

Considering the construction of the drum (0
and its connection to the spring il in greater
detail it will be noted that the drum includes an
outer cylindrical rim portion 16 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 {4. The spindle 14 which is fixedly se-
cured to the bracket $ by the nut {8 is provided
with an annular flange or collar 19 located within
the aperture in the disc 17 of the drum. Fixedly
secured at opposite sides of the dise 1T are a pair
of hub plates 26 which are provided with oppo-
sitely and inwardly concave hub flanges 21 pro-
jecting radially inwardly of the aperture in the
disc 17. The hub flanges 21 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 {6 and supporting
spindle 14 are initially and permanently assem-
bled together as a unit by the permanent attach-
ment of the hub plate 29 to the disc- 1T1. Rivets
24 secure the elements of the drum structure to-
gether as is best shown in Figure 4.

The disc 17 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
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 Il. 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
pins are then threaded onto the spring in a fwist-.
ing motion,so that the outer end coil of the spring ,
retains the plate 29 ax1a11y while the engagement

<

of the inner ends of the pins 26 within the holes;

28 prevents removal of the plate transversel
of the spring. The plate 29 is provided with .aC
central aperture 30 which passes the inner end-
of the spindle l4

shouldered as at 381 to press agamst “and ex-
tend into the center of the spring spacing core,
{3. Sufficient room is provided betweén the in-
ner hup flange 21 of the drum and the_end..of
the core to pass the anchor plate 29 as is most

5 capable of belng secured in dlﬁe.L-
ad;usted pos1tlons by anchor screws

holes,
8 ‘spanner wrench for Totating the ‘anchor block
againgg, the torsional pull of the spring 11 fo

ring.’ 'After pre-loadlng of ‘the
s "33 are. 1nserted fo hold the
place The 1nner end of the

1ng nd Iorms a sprln&T clutch con-
ewith. B

S5 Wthh supports the anchor block-
’ through ‘the block mto the end of

13
be made of wood as shown or 1nexpen51ve
or, condult for llght weight and is-not sub-
jected to any great loads by the operatlon of
the counterbalance ‘structure.

De51rably, the end of the spring f{ that en-
gages the pms 26'is bent from the circular shape
of the body of “the spring as at 111 to prevent.
the spnng from twisting out of the holes 21-
should “the “nuts 32-be insufficiently tightened.-
’I’he holes ‘2T aré 'made large enough to permlt
the threadmg of the" plns over the bent end of
the' spring during assembly but once the pms
are engaged through ‘the drum 1 they will not-
twls or tilt sufﬁclently to perrmt umntentmna]
unthreadlng of the ‘spring from ‘the pins.

I-Iavmg thus descrlbed my 1nvent10n, what I
claim as neW and desrre 1o seeure by Letters
Pa.t'é",t_ is

1. Spring counterbalance structure for a ver-
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4
tically movable door comprising, g 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, sa,ld splndle forming an inner bearing
a drum rotatably ounted on. sald spindle
afid ‘including an” inner hub portion retaining
ball bearings on each side of said collar, said
drfuim including a radially extending disc por-
tion.. defining... digmetrically opposite located
holes.and an outer cable supporting rim, a pin
supnorted= by.the other of said brackets and ex-
tendrng ahgned _position toward said spindle,
2 spring supportmg core extending between and
supported by said ‘spindle and said pin, an an-
cher ™ block- rotatably adjustably mounted on

-said. pin, means for securing said block to said

other bracket in adjusted position, a coiled tor-

sion spring disposed : around said core and hav-

ing one’ “end, fixed to sald block an -anchor plate

pos1t10ned between the “first "and -second -turns -
of the other énd of said spring and having heles

formed there throagh in-its center and opposlte

the sides of said outer turn of said spring” with-

the center hole passing said spmdle anchor pins -
havm_o thelr 1nner‘ends received in- the end holes _
i ld, anchor plate and rormlng transverse ap--
erture., throuvh which- theouter- tutn. of - sade
spring is passad,- said -ancher pins extending-

through the holes in-the - disc - portion- of said-s
drum and ‘nyts on the other ends of- sald an-

chor pins clampmg the outer tuln -of- said sermg

against the inner side of said drum one- of saig~
anchor plns and “nuts - formmg an. anohor at-~

teclﬂment for a .supportlng cable adapted 4£0--be -
coiled around said-drum- and adapted o~extend—
dOWI’lW&“dl}— and- be connected-to -said door;- said

other end of- Said -spring hawnv -2 “hooked: tips

to prevent se1d sprmcr from tw1st1ng out -of-enm=.

gagement with said pins.

2. Spring counterhalance structure for-a ver--
tlcally movable deor comprising, a-pair:of-sup-
porting - brackets: adapted 40 - he - ‘moimited- an.
transversely spaced relatlonshlp -above-said door;-
as splndle fixedly -Sesured -to- one .of--said- J:-rack-
ets: and located to-one side-of- said door -8, -0k~
lar “on- said spindle- Iormmg an. 1nner -bearing.
guide, a drum rotatably mounted .on-gaid spindlé:.
and 1nclud1ng an--inner. hub- portron retaining
ball- bearmgs -0n :each -side -of.said -collar, -said:
drum mcludrng 8 radlally extending. dise..por=..
tion deﬁmng -8 ~hele- radlally -spaced . Arom. Jts
center and an outer. -eable” supporting rim,.a pin .
supported by the other of- said brackets and €Xmi-
tending toward said spindle;-a. sprlnﬁr support-
ing core extendmD oetween and supportedz by
said- spmdle and said-pin, an- anehor~ broek TOm
tatably adjustably mourted- on said- “pin;- ‘means..
for securing said blick to said other: bracket in.
adJusted posmon -a- coil- ‘spring disbesed -around
said core and havmg onie- -end-fixed to said-block,
an anchor plate- poqtloned between.-the..first.
and’ second turns of the other-end-of said spmng
and having’ holes. formed- ‘therethrough;: one-
passmg sa1d spmdle and another oppomte the

its-inner- end recelved in the outer hole 4n - sald
anchm plate anq mrmmg a transverse aperture
through which -fhe outer tn of seud ‘spring is-
passe_d_sa,1d inchor pin - extendmg through- the
héle-in: said d1sc portlon of said drum a nut on-
the' other end of sald anchor pm clampmg the
outer turn of sald sprmg agamst the 1nner srde»
of said-drim,




2,860,753

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 inwardly
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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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 supporfing 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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