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UNITED STATES 

1983,856 
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1983,856 

sPRING COUNTERBALANCE FoR 
VERTICALLY SLIDABLE Doors 

Clarence G. Johnson, Hartford City, Ind., ag 
signor to Overhead Door Corporation, Hart 
ford City, Ind., a corporation of Indiana 
Application October 6, 

2 Clairns. 

he present invention pertains to 8 novel spring 
counterbalance for vertically slidable doors par 
ticularly of the type composed of superimposed 
panels hinged together and movable from a sub 
stantially vertical track onto an upper horizontal 
track. 

In constructions of this character, the Spring 
counterbalance has previously consisted of two 
springs, one for each edge of the door, extending 
fro, the door opening into the structure or other 
wise disposed well inwardly of the structure. 
Such an arrangement, in addition to requiring 
duplicate spring systems, presents the further ob 
jection of taking tip space in the already crowds 

ised interior. These diculties are overcome in the present 
invention by the use of a single spring lying pref 
erably directly over the door opening and paral 
je to the upper edge of the door when in closed 
position. Cables extend from the ends of the 
sprigg over pulleys to the ends of the door with 
the last that the single spring has a counter 
Galancing action on both ends of the door. The 
pie's gray be of the simple or differential type 
and Elaay ce. So arranged as to furnish any desired 
ratio vetweet the length of door movement and 
the expension or contraction of the spring. 
The inventioin is fully disclosed by way of ex 

ange in the following description and in the ac 
companying drawings, in which 

Figure is an inside elevation of a door struc 
tre according to the invention; 

Fig. 3 is a vertical transverse section thereof; 
Fig. 3 is an inside élevation of a modified con 

ast:uctoia; 
Fig. 4 is a section on the line 4-4 of Figure i; 

aid 
Fig. 5 is a detail of the locking mechanism. 
Reference to these views will now be made by 

use of like characters which are employed to 
designate corresponding parts throughout. 

In Figures 1 and 2 is shown a door frame 1 
forming a door opening 2 adapted to be closed 
by means of a vertically slidable door consisting 
of superimposed panels 3 hinged together as at 
4. The door frame 1 supports a pair of rails at 
the ends of the door opening, each rail having 
a substantially vertical portion 5 inclined slight 
ly inwardly of the opening, and a horizontal por 
tion 6, with an arcuate portion 7 between the parts 
5 and 6. Certain of the hinges 8 joining the pan 
els at the ends thereof extend inwardly and carry 
rollers 9 which ride in the rails 7. The hinges 8 are of progressively increasing length upwardly 

1931, serial No. 567,243 
(C. 20-29) 
along the door to compensate for the inclination 
of the parts 5 of the rais. 
The door is equipped with a counterbalancing 

system including a pair of double pulley blocks 
rotatably mounted on fixed pivot pins 10 over the 
door and preferably at the ends thereof. Each 
block consists of a larger pulley 11 and a Smaller 
pulley 12 having preferably half the radius of 
the larger pulley. Between the pulley blocks is 
provided an elongated coil spring 13 with plugs 
14 at its ends. The support for the spring con 

O 

sists of cables 15 extending from the plugs 14 
and wound on and secured to the respective adja 
cent smaller pulleys 12. Another pair of cables 
16 are wound on and secured to the larger pull 
leys 11 and secured to the adjacent edges of the 
door, preferably at the lower ends as indicated 
by the numeral 1. ' 
The locking mechanism for the door comprises 

a disk 18 rotatably mounted in the vertical cen 
ter and at the inner side thereof. The disk is op 
erable from either side of the door by handles 19 
and 20 as shown in Figure 4. Locking bars 21 
have one end pivoted eccentrically to the disk i8 
and the other end receivable in slots 22 in the 
rails 5, after passing through Supporting guides 
23 carried by one of the panels 3. The disk has 
teeth 24 engageable by the bolt 25 of a lock 26 
on the inner surfaces of the door, whereby the 
rods 21 may be secured in locked position. The 
bolt 25 may, however, be released by means of a 
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suitable key inserted in a cylinder 27 accessible 
at the outer surface of the door. When the door 
is raised, the length of cable 15 spent out by each 
of the smaller pulleys 12 is obviously half as great 
as the distance through which the door is raised. 
Inasmuch as the spring is active on two such ca 
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bles, the contraction of the spring is equal linear 
ly the distance through which the door is raised. 
A rod or wire 28 is passed through the spring 

13 and has its ends Secured as at 29 to the sides 
of the door frame. In case the spring should 
break, the member 28 will prevent it from flying. 
In the -modification shown in Figure 3, simple 

pulleys 30 are pivotally mounted on fixed pivot 
studs 31 over the door and preferably at the ends 
of the door opening. In this case there is also 
provided a single spring 32 lying preferably par 
allel to the upper edge of the door and between 
the pulleys 30. The ends of the springs carry 
plugs or brackets 33 in which are journalled 
pulleys 34 preferably of equal radius to the pulleys 
30. In this way there is provided a pair of 
pulleys at each end of the spring. A cable 35 is 
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trained Over each such pair indi has one endi Sixed 
as at 33 to the door frare structure i and the 
other exci secured to the adjacent edge of the 
(door, paeferably at the lower end thereof as in 
dicated by the numera 3. 

Due to the fact that each of the cables 35 is in 
Wo legs, each pulley 34 noves in Wardly or ot 
W73rdy E, distance equai to half the distance 
taro'gh Winich the door is Enoyed. Since the 
spring €2.5ies two pulleys 34, the axpansion or 
contraction of the spring equals the distance 
througia which the door is royed. A rod or wire 
38 is ago passed through the spring 32 as in Rig 

age . 

Altio.gia specific exacciness of the investion 
have been i iustrated and described, it will be un 
derstood tina warious alterations in the details of 
coast:uction inay oe inade Without departing 
for the Scope of the invention, as indicated by 
the appended clei (as. 
What I clai is:- 
... the corabination. With a door frare, O3 S, 

vertically siidable dico received in said frane, 
pulleys Raouced on Said Crane 307e Said door, S, 
aspring disposed kett'7een Sai pulleys, cables coal 

3988,858 
necting opposite ends of said spring to the ada 
cent pulleys, cales connected to said. pulleys asad 
to said door at points adjacent to the lowes (edge 
thereof, and an elongated member passed through 
said spring and having its opposite ends anchored 
to said rarine. 

2. Counterbalance means for a door consisting 
of super-inposed hingedly connected panels give 
ing means thereon slidably received in rails 
counted in a door frane and corposed of verties 

cal, arcuate and horizontal portions, 82d counter 
balance raeans comprising double pulley blocks 
Zaounted in said frame above said door, each of 
said pulley blocks having portions of different 
diameters, , spring disposed oetween said blocks, 
a cable extending from each end of said spring 
end wond around the smaller disaeter portions 
of said pulley blocks, and another Cable Wound 
around each of the larger portions of Said pulley 
oocks and secured to said door adjacent to the 
lower pair, thereof, the diameter of the larges 
portions of said pulleys being substantially twice 
that of the Sinaller portions. 
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