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UNITED STATES PATENT OFFICE 
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DOOR 

Lynn E. Jackson, Los Angeles, and James T. 
Dickson, Playa Del Rey, Calif., assig‘nors to 
Firguson Door Co., Los Angeles, Calif., a corpo 
ration of California 

Application April 10, 1942, Serial No. 438,436 

(Cl. 268-30) 10 Claims. 

This invention relates to doors and in its more 
particular aspects relates to door lifting devices. 

In the operation of large doors such as tele 
scopic doors employed in aircraft hangars, fac 
tories and the like, serious difficulties have pre 
sented themselves in the way of jamming of the 
doors due to stretch or other pecularities which 
render it impossible to obtain uniform tension 
on the plurality of cables required for lifting 
such doors. Such doors are often used to span 
extremely wide openings so that a relatively large 
number of lifting cables are secured to the top 
edge of the door at spaced points therealong. 
The side edges of the doors usually operate in 
guideways. In some cases such doors are com 
posed of overlapping telescopic panels and the 
upper ends of the lifting cables are windable 
about stepped pulleys to effect the lifting or tele 
scoping of the panels. If those cables do not 
exert substantially equal pull on the door panels, 
jamming of the door or undue stress on cables 
results. 
We have found that by employing, in combina 

tion with such a door, tension equalizing mem 
bers interposed between the lifting element and 
door those diñìculties are simply and efficiently 
overcome. 

It is therefore among the principal objects of 
this invention to provide, in combnation with a 
sliding door or the like utilizing a plurality of 
lifting members, means for equalizing the ten 
sion on all the lifting members. 
Another object is the provision in such a com 

bination of means for providing intercommuni 
cation between the several equalizing elements 
and particularly of those equalizing elements 
serving each of the respective side halves of the 
door. 
Our invention also contemplates improvements 

in equalizing elements particularly suitable for 
use in such combinations. 
How those as well as still further objects and 

accomplishments of the invention are attained 
will become obvious from the following detailed 
description of a presently preferred embodiment 
thereof, for which purpose reference will be made 
to the accompanying drawings, in which: 

Fig. l is an elevation; 
Fig. 2 is a longitudinal section showing the hy 

draulic equalizer; 
Fig. 3 is a view taken on line 3-3 of Fig. 2; 
Fig. 4 is a diagram showing intercommunica 

tion between the hydraulic equalizers; 
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Fig. 5 is a longitudinal section of a variational 
form of hydraulic member; 

Fig. 6 is a section taken on line 6~6 of Fig. 5; 
Fig. 7 is a fragmentary elevation showing a 

further modified form of device; 
Fig. 8 is a medial sectional view, partly in ele 

vation, showing a modified form of equalizer 
mounting; - 

Fig. 9 is an elevation, partly in section, taken 
online 9_9 of Fig. 3; and ' 

Fig. l0 is a reduced fragmentary plan view 
taken on line Ill-I0 of Fig. 8. 

Referring now to the drawings, we show our 
invention applied to a telescopic door of the type 
generally illustrated and described in the co 
pending application of Lynn E. Jackson, Serial 
Number 384,686, filed March 12, 1941, which doors 
are now in general use in aircraft hangars, fac 
tories and the like. In this door structure hollow 
columns 5 deñne the sides of the doorway of a 
building, said columns carrying oppositely dis 
posed exterior vertical tracks or guideways G, 
along which overlapping door panels 1, 8 are ver 
tically slidable into and out of position closing 
the doorway, the doors being adapted to- be tele 
scoped in the superstructure above the doorway 
opening deñned by the dotted line 9 in Fig. 1. 
In Fig. 1, the panels 1, 8 are shown in slightly 
telescoped condition, the floor of the building 
being defined by the line I5 and the ceiling be 
ing defined by the line I 6. A drive shaft 20 ex 
tends from one column 5 to the other end and is 
journalled at 2| adjacent its ends for rotation. 
Spirally grooved, stepped cone pulleys 23 are se 
cured at equidistantly spaced points along the 
shaft 20, the shaft being driven by motors M con 
nected by belts B to worms W. While the num 
ber of pulleys 23 and drive units M, B, W' de 
pends of course upon the width and weight of a 
particular door, we here show two drive units 
M, B, W and six pulleys 23 each having two steps 
corresponding with the number of panels 1, 8. 
Counterweight pulleys 30 are secured on the re 
spective ends of the shaft 20 within the respec 
tive columns 5 and each pulley 30 has windable 
therearound a cable 3| from the lower end of 
which a counterweight 32 is suspended. 
Up to this point the door and lifting structure 

are substantially as described in said copend 
ing application and we do not claim that struc 
ture per se in the present application. 
Windable at their upper ends in the spiral 

grooves of the respective steps of the respective 
pulleys 23, we provide lifting cables 35 which 
are connected at their lower ends to the top edges 
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of the respective door panels l', 8 as will now be 
described. 
As best shown in Fig. 1, we connect to the 

upper edge of each of the door panels '|, 8 at 
spaced points therealong a plurality of hydraulic 
tension equalizing elements generally designated 
E, there being one of such elements for each 
cable. Each or" these elements is comprised of 
a pair of cylinders 40, 4| (see Fig. 2) clamped 
between end plates 42, 43 by bolts 44 in such 
manner that the cylinder ends engage the plates 
in fluid-tight engagement. Pistons 45, 46 are 
slidably mounted in the respective cylinders, each 
having a connecting rod 4l resting at its inner 
end in a recess in the piston and thence slidably 
passing through hole 50 in end plate 43 and 
secured at its lower end in a cross plate 52. A 
central upwardly disposed connecting rod 55 is 
secured at its lower end in medial opening 55 
in cross plate 52 by nut 57 and extends upwardly 
through plates 43, 42 between the cylinders 44 
and threadedly carries at its upper end a turn 
buckle 60, in the eye of which the lower end of 
the cable 35 is secured. End plate43 is secured 
to thel top edge portionsöl of' a door panel by 
bolts' 60, nuts 68a and .spacer sleeves 69. Any 
suitable fluid may be used in the iluid chambers 
40a in the cylinders. 
We provide intercommunication between each 

pair of fluid chambers 40a of each equalizer E 
and provide intercommunication also between all 
the devices E on eachside half of each door panel. 
That is, in the door of Fig. 1 there are six equal 
izers E for panel l and a like number for panel 
8 and the three equalizers E for the right side 
half of panel 'I are in intercommunication 
through pipe 65 and branches 6| and the three 
equalizers for the left side half of panel 1 are 
interconnected into a unit by a like pipe and 
branches. Equalizers for the panel 8 are inter 
connected in like manner. In this manner it is 
insured that regardless of inequalities in the 
cables or pulleys, each panel of the door will be 
at all times operated evenly. 
In operation, to telescope the door panels l, 8 

from the Vposition of Fig. 1, motors M are oper 
ated to rotate worm W, drive shaft 20 and pulleys 
23 to wind cables 35 about the latter while coun 
terweight cables 3| unwind from pulleys 30. In 
the event, >because of cable stretch or inequalities 
in the diameters of the steps of the pulleys 23 
or any other difficulty which normally would 
cause a greater pull on one or more of the cables 
35 than on others, the equalizers E interposed 
between the bottom ends of the cables and the 
panels function to equalize the tension on all 
cables at each of the respective side halves of 
each door panel so that the doors travel along 
the tracks evenly and without jamming. Of 
course to return the door panels to closed posi 
tion, motor M is operated in the reverse direction 
and the weight of the door panels causes said 
panels to move downwardly as the cables 35 are 
unwound from their respective pulleys and coun 
terweight cables 3| are simultaneously wound 
around the pulleys 30, the equalizers acting in 
the same manner as before described. 
We employ as the equalizing elements E hy 

draulic members having a pair of parallel, rela 
tively small-diameter cylinders 40 ybecause the 
overlapping panels '|, 8 necessarily must not be 
spaced too far apart and thus equalizing elements 
E of such design and construction do not project 
outwardly beyond the pla-ne of the side faces of 
the door far enough to present an obstruction. 
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In Figs. 5 and 6, we show a variational form 
of equalizer comprising a single cylinder 10 whose 
ends are closed by end plates '||, 12 clamped by 
bolts 13. Concentrically within cylinder ‘|0 we 
mount a tubular element 16 centered by flanges 
1l. Connecting rods 80 (here shown as three in 
number) have their inner ends 80a resting in 
recesses in the lower end of a piston 82, which 
latter is slidably mounted in the cylinder around 
tubular element 10. The lower ends of the con 
necting rods 80 slidably pass through end plate 
'|2 and are secured in a spider 85, which latter 
>has a central opening in which a medial up 
wardly extending connecting rod 86 is secured. 
Rod 86 extends through tubular element 16 and 
is connected at its top end to a turnbuckle (not 
shown) in the manner before described. Plate 
12 is connected by bolts 81, spacers 88 and nuts 
89 to the top edge portion of a door panel in the 
manner before described. 
In some cases one panel of a telescopic door 

may be considerably heavier than other panels, 
thus requiring equalizers of relatively larger ca 
pacity, which would necessitate that equalizers of 
various sizes be supplied. Also, due to the rela 
tively greater load on the cables and winding 
pulleys operating the top panel of such a door, 
objectionable fatigue problems are presented by 
use of the relatively small pulleys on which said 
cables are wound. We have discovered that such 
problems may be easily and effectively overcome 
by the block and tackle type of lifting means 
shown in Fig. 7. Here we show only one side 
half of a door and‘doorway like that of Fig. 1 and 
the parts are the same except that, instead of se 
curing the equalizers E to the top edge of the up 
per panel 8, we secure them to the top member 90 
of the doorway frame, the connecting rods 55 be 
ing downwardly disposed and connected by a 
turnbuckle to one end of the respective `cables 
35a.. From this connection, the respective cables 
35a extend downwardly and around respective 
sheaves 92 secured at spaced points along the top 
edge of upper panel 8a, and thence upwardly to 
be Windable about winding pulleys 23a. In this 
manner only half the weight of the panels is taken 
directly by the equalizers, and pulleys 23a may be 
of the same diameter as pulleys 23h around which 
the cables 35h leading to the lower panel 'la are 
wound. 
We show in Figs. 8, 9 and 10 a modiñed mount 

ing of the hydraulic tension equalizing elements 
which provides for swinging movement of the 
body of the equalizers with respect to the panel 
upon which they are mounted. Here the numeral 
|00 designates a door panel having side faces |00a, 
the panel being cut out to provide a recess |0| to 
receive the equalizer E'. Equalizer E is comprised 
of a cast body |03 presenting parallel cylinders |04 
having liners |05 Within which pistons |01 slide. 
Connecting rods |08 connect the pistons to a U 
shaped cross member |09 from which'central link 
||0 leads upwardly through a hole in the body, 
a turnbuckle, not shown, being carried by the up 
per end of the link for fastening to a cable, not 
shown. The top of body |03 has a transverse rib 
| I5 presenting a curved top face | I6 which pivot 
ally fits in a curved bearing |20 provided in the 
under-face of a bearing plate. |2| disposed against 
the inner face of channel member |22. While 
the opposed pressure normally maintains the 
equalizer in position on the panel, we provide 
bolts |23 to prevent the parts from separating in 
the event the pressure should be released. The 
holes |25, |26 provided in member |22 to pass bolts 
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|23 and link H0, respectively, are elongated to 
permit of rocking movement of said bolts and link 
as rib H5 pivots in bearing |29, which happens 
when there is any relative lateral movement be 
tween the panel and cable. Tubes |30 provide 
intercommunication between the equalizer cylin 
ders in the manner hereinbefore described. 
The broad concept of our invention, as defined 

by the appended claims, of course may be carried 
out in structures varying from that herein spe 
cifically described, so that the details which we 
have hereinbefore employed to illustrate an 
adaptation of our invention are not to be taken as 
limitative. 
We claim: 
l. In combination with a slidable door, cables 

for applying lifting force to the door at spaced 
points between its side edges, and tension equaliz 
ing members, one interposed between each cable 
and the door, each of said tension equalizing mem 
bers comprising a iiuid-c-ontaining cylinder and a 
piston slidably mounted therein, said piston being 

, operably connected to a cable and said cylinder 
being operably connected to the door. 

2. In combination with a telescopic door com- „ 
prised of relatively slidable panels having ad» 
jacent overlapping edges, cables for applying lift 
ing force to the respective panels at spaced points 
between their side edges and tension equalizing 
members, one interposed between each cable and 
a panel, each of said equalizing members consist 
ing of a pair of parallel fluid-containing cylinders 
secured to the overlapping portion of a panel, a 
pair of pistons, one slidably mounted in each cyl 
inder and a connecting rod slidably disposed be 
tween the cylinders and being connected at its 
lower end to said pistons and connected at its 
upper end to a cable. 

3. A closure for a doorway or the like comprising 
parallel overlapping panels disposed in the door 
way for slidable movement with respect to each 
other and with respect to the doorway, cables for 
sliding said panels, and tension equalizing mem 
bers, said tension equalizing members being con 
nected to the respective «panels at points spaced 
horizontally along the top edge thereof, each of 
said equalizing members comprising a pair of in 
tercommunicating fluid-containing cylinders, a 
piston in each of the cylinders and means con 
necting said pistons to the respective cables. 

4. The device of claim 3 in which the cylinders 
of each equalizing member are intercommunicat 
ing and in which the cylinders of all equalizing 
members on each .of the side halves of each of 
the panels are intercommunicating. 

5. In combination with a structure having a 
doorway, a door slidably mounted in the door 
way, sheaves rotatably secured at spaced points 
along the top edge of the door and lifting cables, 
one disposed around each sheave, intercommuni 
eating iiuid containing cylinders secured to the 
structure, a piston in each of the cylinders, one 
end of each cable being secured to a piston, and 
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rotatable cable winding means carried by the 
structure, the other end of each cable being wind 
able about said cable winding means. 

6. In a »device of the class described, a structure 
having a doorway, a door slidably mounted in the 
doorway, and door operating members spaced 
apart along the top edge of the door, each in 
cluding a cable, means for winding the cable, a 
cylinder adapted to contain hydraulic ñuid, a pis 
ton slidably mounted in the cylinder and opera 
tively connected to the cable, a downwardly fac 
ing bearing plate carried by the top edge of the 
door, »and a rib carried by the top end of the 
cylinder, said rib having an upwardly facing 
curved portion pivotally bearing against the bear 
ing plate, whereby to permit the door and cylin 
der to be relatively swingable. 

'7. In combination, a sliding door, door lifting 
cables, 4means for simultaneously operating the 
cables and hydraulic tension equalizing means 
interposed between the door and the cables, said 
equalizing means comprising a plurality of fluid 
containing cylinders, ducts providing communi 
cation between the cylinders, »a piston recipro 
cally mounted in each cylinder and an operative' 
connection between each piston and a cable. 

8. A closure for a doorway or the like compris 
ing a door slidably mounted in the doorway for 
movement into and out of position closing the 
doorway, cable members for so moving the doorg 
a plurality of sets of fluid containing cylinders se 
cured in spaced relation to each other along the 
door, means establishing iluid communication be 
tween the cylinders of each set, the cylinders of 
each set having no communication with any cyl 
inder of another set, a piston reciprocally mount 
ed in each cylinder, an operative connection be 
tween each piston and a cable and means for 
simultaneously winding the cables. 

9. In combination with a structure having a 
doorway, `a door slidably mounted in the door 
way, sheaves rotatably secured at spaced points 
along the top edge of the door and lifting cables, 
one disposed around each sheave, iluid contain 
ing cylinders secured to the structure, a piston in 
each of the cylinders, one end of each cable be 
ing secured to a piston, and rotatable cable wind 
ing means carried by the structure, lthe other end 
of each cable being windable about said cable 
windingr means. 

10. In combination with a structure having a 
doorway or the like, a door slidably mounted in 
the doorway, a plurality .of lifting cables for 
exerting lifting force at spaced points along the 
door, pulley means for simultaneously operating 
the cables and hydraulic tension equalizing means 
associated with each cable, each of the last 
named means comprising a fluid containing cyl 
inder and a piston operatively connected to one 
end of a cable, each of the cylinders being se 
cured against movement with its carried piston. 

LYNN E. JACKSON. 
JAMES T. DICKSON. 


