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COUNTER-POISED THILTING DOOR, PARTIC 
ULARLY FOR MOTOR-CAR GARAGES 
Edmond Wanner, Geneva, Switzerland . 
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In Great Britain October 4, 1932 

4 Claims. 

This invention relates to a counter-poised tilt 
ing door particularly for motor car garages and 
more particularly of the kind in which the upper 
portion of the door is guided by one or more piv 
oted arms while the lower portion is guided by 
vertical guide rails so that the door has a com 
bined rising and tilting movement, during which 
it is counter-balanced by means of a cable or 
cables attached to the door adjacent to the ver 
tically guided portion and arranged vertically over 
pulleys and connected to a counterbalance Weight 
Or Weights of constant effective maSS and having a 
free vertical movement. 

Hitherto in such doors the support required to 
be provided by the counterweight to maintain a 
balance varied considerably with the position of 
the door in its tilting movements for opening and 
closing, and various indirect acting and gearing 
devices, such as a fusee cable gear, have been pro 
vided to give a coresponding progressive Varia 
tion of pull by the counterweight to maintain 
balance thereby in all positions. 
The object of the invention is an improved con 

struction of tilting door of the kind referred to so 
as to overcome the above difficulties and is based 
upon an appreciation of certain necessary relative 
geometrical proportions of the parts of the door 
so that a direct acting (i. e. not variably geared) 
counterweight or counterweights may substan 
tially balance the door in all its positions. 

According to the invention the counter-poised 
tilting door of the kind referred to is character 
ized in that the door is balanced by at least one 
direct-acting counterweight, the guiding arms 
being proportioned and arranged so that in direc 
tion, the tension in the arms and the thrust in 
the door are maintained at Substantially equal and 
opposite angles to the horizontal in all positions 
of the door and especially as the latter approaches 
the horizontal or raised position. 
According to a further feature of the invention, 

the counter-poised tilting door of the kind re 
ferred to is characterized in that the door is Sus 
pended so that the axes of the points of Suspen 
SiOn are close to the median plane of the door. 

In the accompanying drawings:- 
Fig. 1 is an elevation from the interior of the 

garage of one example of tilting door in accord 
ance with the invention. 

Fig. 2 is a side view and 
Fig. 3 a horizontal section on a larger scale of 

the same door. 
- Figs. 4 and 5 are detail views, the first showing 
a way of fixing the cable to the counterweight 

(C. 20-19) 
and the second a way of fixing the cable to the 
dOO. - 

Figs. 6 and 7 show modified forms of the inven 
tion. 
As shown in Figs. 1 to 3 the panel of the door 

is made of a metallic frame 2 with panelling 3 in 
Wood for example. It is furnished at its lower end 
With two lateral rollers 4 running in rectilinear 
vertical guides 5 composed of U-irons positioned 
in front of the two sides of the opening 6. The 
frame 2 of the door bears, in the interior of the 
garage besides the guide rollers 4, two connecting 
irons 7 to which the ends of two metallic cables 8 
are fixed. The cables 8 go over different pulleys So 
as to rise vertically from the connecting irons 7 
and are brought together and joined to the single 
counter-weight 9 which is to counter-balance the 
weight of the door. This counterweight is fur 
nished with a handle 0. 
The metallic supports 2, 22 of the pulleys 20 

are attached rigidly to the guides 5. 
The frame 2 of the panel is also furnished to 

wards the centre of its lateral sides, and therefore 
approximately in the line of the centre of gravity 
of the door, with short brackets ff to which are 
pivoted, on an axis 24, the extremities of the two 
arms 2, their upper extremities being piv 
oted at axes 23 in brackets placed above the guides 
5; the axes 23, in view of the convenience of the 
construction, are not to be found in the median 
vertical plane 30 of the guides 5 which contains 
the turning axis 25 of panel on the rollers 4, 
but are to be found at a relatively short horizontal 
distance in to the right of (i.e. behind) this plane. 

Further, by construction, if one calls m the 
horizontal distance separating the fixed turning 
axis of the arm from the vertical plane 30 pass 
ing through the door's turning axis on the guide 
members, at the maximum opening position of 
the latter, a the distance between the geometri 
cal turning axes 23, 24 of the arms, and b the 
distance between the axes 24 and 25, then, in 
order that the arms and the door may make 
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substantially equal angles with the horizontal, 
particularly in its uppermost portions, the foll 
lowing formulae must be satisfied: 

a -b-n 
a =- 

-attem 
Both these formulae could be written as disb-m. 

or b-a--m, but the formulae first given are pre 
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ferred because the dimensions (a+b) and m are 55 
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2 
in practice directly ascertainable and therefore 
calculation for a or b is simplified. 
The required condition of equal and opposite 

inclination to the horizontal of the thrust in the 
door and tension in the arms is given by Com 
pliance with Such formulae as shown in Fig. 2 by 
the dihedral angles A and B between the hori 
Zontal plane 28 and the planes 26 and 27 respec 
tively containing the axes 23 and 24 and the 
axes 24 and 25. 
The door is provided with a bolt f4 adapted to 

engage with the lintel of the garage for locking 
the door in the closed position. 
In Fig. 2 also the door is shown in two inter 

mediate positions between closed and open, and 
force diagrams are shown about the axis 24, 
in which d represents the weight of the door, 
and by completing the parallelogram of forces, 
e and f represent the combined tensions in the 
two arms 2, and the thrust in the structure of 
the door it respectively, both in magnitude and 
direction. Attention is now directed to the force 
diagram at the axis 25 of the rollers 4 also shown 
in Fig. 2, where g-f is drawn as the force which 
is resolved into a vertical component h, repre 
senting the combined load in the supporting 
cables at each side, and the horizontal cons 
ponent i representing the Outward horizontal 
thrust on the two vertical guide rails 5. 
As will be evident, while the axis 24 is as close 

as practicable to the door it may be said to be 
substantially in the median plane of the door or 
in the plane containing the axis 25-and the centre 
of gravity of the door, and therefore the Weight 
distribution of the door at the points 24 and 25 
remains substantially constant at all angles of 
inelination so that d is constant and while the 
angles A and B remain substantially equal, the 
forces e and f are equal and, therefore, the ver 
tical component h of the force g is equal to 

. 
2 

for all positions. It is also obvious that in prac 
tice the axes 24 and 25 may be arranged Some 
distance from the median plane of the door With 
out seriously affecting the balance of the same 
except as the door approaches the vertical or 
closed position, so long as Such rearrangement 
is effected in such manner as to maintain the 
above stated angular equality. If the previously 
stated geometrical proportions for a, b and m. 
are not provided, then the angular equality, es 
pecially at the raised position will not be main 
tained and the vertical component force h may 
increase or decrease, when the balance of the 
door cannot obviously be maintained by the direct 
acting counterweight. 

Referring to Fig.2 shows on the one hand that 
the greater part of the door remains in all inter 
mediate positions to the right of the left side of 
the opening 6 outside of which it never projects 
itself, and on the other hand that the upper end 
of the panel rises only a little towards the ceiling 
during its motion; this limits to a relatively small 
space the supplementary height which it requires 
in the interior of the garage. 
As described, the door is composed of two parts 

2, 3 but the latter are not articulated one on the 
other, and can have no motion. One in relation to 
the other for the closing or the opening of the 
door, they thus work as a whole, contrarily to 
What takes place in some known devices where 
it is divided into several parts:the ones articulated 
On the others. 

2,017,554 
The door can be provided with windows, or one 

Or more Small doors, which can be closed by turn 
ing or sliding parts. 
AS already stated, it is Sufficient where m is 

small that the distances a, b correspond ap- is 
proximately and not exactly to the values indi 
cated in Order that the action required from the 
counterweight remains approximately invariable. 
Means can be provided for adjustment when in 

position, according to requirements of the length 
of the arms f2. The latter can, to this end, be 
composed for example of two parts placed in 
line having left and right-handed threads at their 
Opposite ends and being joined by a long nut with 
corresponding left and right-handed screw is 
threads. The turnbuckle thus provided enables 
the effective length of the arms 2 to be ad 
justed. . 
The device can either be worked by hand or by 

motor. 
If the centre of gravity of the door is not at 

the point of connection of the arms, the weight 
of the door is distributed between the two sup 
porting elements, namely the arms and the cable, 
ascertainable according to the known principles as 
in estimating the weight distribution on the Sup 
ports of a simple loaded beam. The load to be 
balanced by the cable will then be a component 
derived from the weight at the pivot of the arms 
plus the dead weight at the point of the cable 30 
Support due to the weight distribution above re 
ferred to. So long as the axes 24 and 25 are sub 
stantially at the median plane of the door of the 
line joining them passes through its centre of 
gravity, the second part of the cable load remains is: 
constant and So long as the formulae as to the 
relative proportions of a, b and m is also satis 
fied the other part of the cable load remains con 
stant, the weight at the pivot arms being con 
stant and the component to be supported by the 40 
cable being exactly one half thereof. Where the 
centre of gravity is approximately at the axis 
24 then clearly it is less important as regards the 
point of attachment of the cable relative to the 
median plane of the-door, and vice versa. 45 

In certain cases the door can be arranged to 
come partly or entirely out of the garage and 
thus form an awning over the front of the open 
ing 6. 

Accordingly, therefore, as the design of the door 50. 
provides for it being wholly or partly disposed 
Within the garage when open and also of course 
according to the construction of the door affect 
ing its weight distribution, the parts can be pro 
portioned and arranged for balance by a simple 55. 
Weight in all positions of the door. . 
The fixing of the cable will, preferably, be 

effected in Such a manner that should one of 
the sections of the cable break, the door will not 
fall as the weight would be taken by the other so 
cable. 
A method of fixing for such effect of the two 

sections of the cable 3 and 32 which are but the 
two ends of a loop of a cable, is shown in Fig. 4. 
This figure shows a cross sectional view of the 65 
counterweight 33 formed with a circular bore 34 
to receive the loop of the cable between the two 
sections 3 f and 32 thereof. - 
A fastening member 35 is secured to the cable 

immediately above the weight by screws, bolts, or 70 
other kinds of fastening members 36 and thus 
fixes the weight positively in the loop. 

It is to be noted that during erection of the 
door or even afterwards owing to a difference in 
the length of the sections of the cables, it may s 
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2,017,554 
happen that in the course of use, one of the Sec 
tions of the cable is called upon to WOrk more than 
the other. 
ported by both sections it is only necessary to 
loosen the fastening member 35 SO as to allow the 
loop of the cable to slide in the bore 34, i. e., for 
the whole to recover its balance, the fastening de 
Vice being then re-tightened. 
Should one of the sections of the cable Snap, 

the door cannot fall seeing that the other Section 
still keeps it in connection with the counter 
Weight. In fact if one Supposes that the Section 
3 broke, the section 32 would still remain at 
tached to the counterweight by the loop formed 
by the cable in the counterweight and maintained 
by the fastening member 35. Only the rupture 
of the two sections of the cable at Once or else 
that of the loop maintained by the fastening 
member 35 could be dangerous but Such a hap 
pening is not likely to occur as there should be 
no wear or movement at the loop. 

Fig. 5 shows a simple way of fixing the end of 
a Section of the cable to the door. Let us Sup 
pose that it is the end of the section 32 that is to 
be fixed to the door. For this purpose a metallic 
plate 3 is provided bored with four holes 38, 39, 
AG and i, through which the cable is threaded in 
the Way ShOWn. The end of the cable is threaded 
through the first hole 38 then, forming a loop 
is passed through the Second hole 39 and then, 
forming a second loop, through a third hole 40 
passing over the fourth hole . After having 
formed the fastening loop, in which may be pro 
Vided a cable Shoe 42, the cable is passed through 
the hole 4, then through the loop. 43 formed be 
tWeen the holes 38 and 39. The cable thus ar 
ranged forms a loop. 42 which is absolutely rigid 
even if the end is left loose but preferably the end 
will be secured by a binding 44, as shown, if only 
for the purpose of Safe disposal of what might 
become a dangerous frayed end. 
In FigS. 6 and 7 are shown modifications of the 

invention wherein a bracket 45 is provided for 
the rollers 46 so that the axis 47 corresponding to 
the axis 25 is displaced from the plane of the 
door. The door is supported by an arm 48 piv 
oted at 49 and as in the previously described ex 
ample the angular equality for the angles A and 
B is maintained. By this arrangement the tend 
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ency for the partial loSS of balance of the door 
When in its vertical position may be modified. As 
shown in Fig. 7 a bracket 59 is also provided at 
the pivot of the arm 48, so that the balance of 
the door when in its vertical position may also be 
thereby modified without substantially interfer 
iing With the balance of the door in its horizontal 
or intermediate positions. These modifications 
Would be particularly useful where the centre 
Of gravity of the door is in the lower half there 
of, say at the point 5 on or near the lower 
boundary line of the angle B. 

To counter-balance the strain Sup 

3 
Obviously the invention while described with 

reference to garage doors is equally applicable to 
the construction of Windows, partitions, shutters 
and the like. 

In the known arrangement of counter-poised 5 
door referred to at the beginning of this specifica 
tion and wherein a Scroll is employed to provide 
a progressively varying pull from the counter 
Weight, although Substantially equal and opposite 
angularity of the door itself and the arms relative 0 
to the horizontal are obtained, these angles must 
not be confused with the angles A and Basin such 
known arrangement the formula, relative to the 
dimension a, b and m is not satisfied and conse 
quently the angles equivalent to the angles A and 5 
B are not maintained constant, particularly at the . 
upper positions of the door. This difference ac 
counts for the necessity of providing the scroll 
arrangement for the counterweight mechanism. 
What I claim is:- 20 
i. In a counter-poised tilting door of the kind. 

having guide rollers at the lower end of the door 
engaging Wertical guides in the door frame and 
having Supporting arms connected to One face 
of the door by pivots at points in a horizontal 25 
plane, which substantially at all times bi-sects . 
the angle subtended at such connection by the 
pivots Of the other ends of the arms and the 
axis of the guide rollers, brackets supporting the 
said guide rollers a substantial distance from the 80 
median plane of the door and on the other side 
thereof relative to the connecting pivots of the 
Supporting arms. 

2. In a counter-poised tilting door according 
to claim 1, brackets for the connecting pivots 85 
of the Supporting arms which position the pivots 
a Substantial distance from the face of the door. 

3. In a counter-poised tilting door of the kind 
having guide rollers at the lower end of the door 
engaging vertical guides in the door frame and 40 
having supporting arms connected to one face 
of the door by pivots at points in a horziontal 
plane, which Substantially at all times bi-sects 
the angle Subtended at such connection by the 
pivots of the other ends of the arms and the axes 45 
of the guide rollers, brackets supporting the said 
guide rollers a substantial distance from the 
median plane of the door and on the other side 
thereof relative to the connecting pivots of the 
supporting arms, and means for adjusting the 50 
effective length of the said arms. 

4. In a counter-poised tilting door according 
to claim 1, brackets Supporting the guide rollers 
a Substantial distance from the median plane of 55 
the door So that the plane in which lie the axes 
of the guide rollers and of the connecting pivots 
Of the Supporting arms is brought closer to the 
centre of gravity of the door. 

60 
EDMOND WANNER, 


