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This invention relates to garage door equip 
ment, and more particularly, to that type of 
equipment in which the door is in one rigid 
rectangular section, and in which means are pro 
vided for moving the door from its vertical or 
closed position into an overhead and more o 
less horizontal open position. UV 
Generally stated, among the objects of the 

present invention is to provide an improved con 
struction and arrangement of operating mecha 
nism for an overhead door of the one-piece rigid 
type having lever means pivotally connected to 
a fixed support and to the door so that the door. 
is adapted to shift bodily from a substantially 
vertical closed position to a substantially horizon 
tal overhead open position and wherein counter 
balancing means is provided for the door which 
is disposed entirely behind the substantially ver 
tical plane of the door when closed, such coun 
terbalancing means including a spring and a con 
nected elongated flexible member, one of the 
ends of the counterbalancing means being con 
nected to the door and arranged so that when 
the door is shifted to overhead position the door 
is maintained completely housed within the 
structure and cannot be affected by rain or 
Snow nor will its lower end project outwardly be 
yond the door opening of the structure; to pro 
vide a construction of the foregoing character 
wherein the flexible member operates upon the 
lower extremity of the door member for bodily 
Swinging the door completely within and for 
maintaining it completely within the structure 
when the door is fully open; to provide counter 
balancing means for the door comprising a spring 
and connected elongated flexible member, which 
means has a portion thereof connected to the 
door and is located entirely behind the door when 
closed and wherein also the ends of the counter 
balancing means are relatively movable with re 
spect to each other as the door is shifted from 
closed to open position; to provide a counterbal 
ancing means of the foregoing character where 
in the rigid door is shifted from substantially ver 
tical closed position to a substantially horizon 
tal open position by means of a lever. pivoted to 
a fixed support and to the door and wherein the 
counterbalancing means provided for the door 
is located completely to the rear of the door when 
closed and comprises a spring and connected 
flexible member, there being means for oper 
atively connecting the counterbalancing means 
to the lower extremity of the door in such a way 
that the door is shifted bodily and wholly within 

to provide counterbalancing means having one 
end fixed to the door member and which coun 
terbalancing means comprises, a connected spring 
and elongated flexible member disposed entirely 
behind the door when closed and in which po 
sition the spring and elongated flexible member 

... are disposed substantially U-shaped; to provide 
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a door opening structure for a rigid one-piece 
door including means engaging the upper por 
tion of the door for slidably supporting the same 
together with a lever pivoted to a fixed support 
and to a lower portion of the door, there being 
counterbalancing means for the door which in 
cludes a spring and a connected elongated flex 
ible member located wholly to the rear of the 
door when closed, one end of the counterbalanc 
ing spring and connected flexible member being 
connected to the door, and the other end of the 
Spring and flexible member operating on the door 
to shift it wholly within the confines of the struc 
ture when the door is fully open; to provide a 
novel and improved construction and arrangel 
ment whereby springs with cords and sheaves 
are employed, to assist in raising the door into 
its overhead or open position, and cushioning the 
closing of the door, and in which means are pro 
vided for enabling the Springs to not only act 
directly upon the door, but also to enable the 
Spring tension to be communicated through piv 

30 oted arms or levers to the door, thereby more ef 
fectively to insure against jolting of the door 
when it is opened, as well as against objection 
able slamming of the door when it is closed, the 
springs being carried entirely by the door for 
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that purpose. - 
It is also an object to provide certain details 

and novel features of construction tending to 
increase the general efficiency and the desirabil 
ity of a garage door equipment of this particular 
character. 
To the foregoing and other useful ends, the 

invention consists in matters hereinafter set 
forth and claimed and shown in the accompany 
ing drawings, in which 

Fig. 1 is a vertical section of a garage door, and 
of the adjacent portions of the building over 
head, showing the door equipment involving the 
principles of the invention. 

50 
Fig. 2 is a vertical section on line 2-2 in Fig. 

1, with the middle portion thereof shown broken 
away for convenience of illustration, both of said 
views showing the door in closed position. 

Fig. 3 is a view similar to Fig. 1, but showing 
the door in open position, in full lines, and show 

the structure when the door is in open position; 65 ing it in partially open position in dotted lines. 



2 
Fig. 4 is an enlarged side elevation of certain 

portions shown in Fig. 3 of the drawings. 
Fig. 5 is a vertical section on line 5-5 in Fig. 

4 of the drawings. 
Fig. 6 is an enlarged side elevation of one of 

the sheaves that are mounted on the door for 
engaging the cords. 
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As thus illustrated, the invention comprises ? 
rectangular rigid door member , adapted to rest 
in a vertical position in the doorway 2, when the 
door is in Substantially vertical and closed posi 
tion, and provided at its upper corners with 
brackets 3 having rollers 4 that engage the more 
Or less horizontally disposed and parallel tracks 5 
arranged at opposite sides of the doorway, where 
by the door is more or less horizontal when in its 
overhead or open position, as shown in Fig. 3 of 
the drawings. 

. The door is Supported for opening and closing 
movement by means carried by the rollers 4 en 
gaging the track 5 and also by lever means here 
inafter described. In addition, the door is pro 
vided with counterbalancing means for assist 
ing in the opening and closing movements of the 
door, which counterbalancing means comprises a 
spring and an interconnected elongated flexible 
member. The counterbalancing means has a 
portion thereof connected to the door. In the 
present instance one end of the counterbalanc 
ing means is connected to the door and the other : 
end of the counterbalancing means is connected 
to an anchorage disposed within the structure. 

In addition, the counterbalancing means is 
wholly and completely disposed behind the plane 
of the door member when the latter is in closed 
position and is arranged to shift the door and to 
maintain the door wholly and completely with 
in the structure in the open overhead position 
of the door So that it is protected from rain and 
Snow and has no portion thereof objectionably 

• projecting outwardly beyond the door frame 
When the door is in open position. In the pres 
ent instance the Spring is shown as a coil spring 
6, and the elongated flexible member is prefer 
ably shown as a Cord or cable connected to one 
of the ends of the coil spring. In addition, guide 
means is provided about which the elongated 
flexible member is adapted to pass. 

It will be seen that the coil springs 6 are con 
nected at their upper ends with the said brackets 
3, by adjusting devices for adjusting the ten 
sion of the springs, and that the lower portion of 
the door is provided with Sheaves 8 for engaging 
the cords 9d. Each cord has one end fastened 
to the lower end of one of the springs, and has the 
other or upper end connected to a pivoted lever 
o, pivoted at on a bracket 2, secured to the 

upper frame. The upper ends of these levers O 
have rollers 3 for engaging the edges of the 
levers 4, which latter have their lower ends 
pivoted on the brackets 5 on which the sheaves 
8 are mounted, and the upper ends of said levers 
are pivoted on brackets 6 that are secured to 
the oppositesides of the door frame. 
Assuming that the door is in closed position, 

as shown in Fig. 1 of the drawings, and that it 
is desired to open the door, a slight push inwardly 
on the upper end thereof will start the door up 
wardly as shown in Fig. 3 in dotted lines. The 
tension of the springs is exerted in a manner to 
counterbalance and assist in raising the door into 
open position, and it will be seen that before the 
door reaches its fully open position, the rollers 
3 will engage the edges of the levers or arms f4, 
thus cushioning the action and preventing jolt 
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ing of the door as it reaches its fully open posi 
tion, as shown in Figs. 3, 4 and 5 of the drawings. 
With regard to the action of the arm O and its 
roller 3 cooperating with the pivoted arm 4, it 
is to be noted that as the arm 4 swings upwardly 
during the opening movement of the door the 
arm as shown in Figure 4 comes in contact with 
the roller 3 on the brake lever f) whereby said 
smaller arm pivots at to cause the upper 
portion of the arm to swing in a counterclock 
Wise movement, thereby pulling downwardly on 
the cable 9 and thus putting the spring 6 which 
has been contracted by the upward Swinging 
movement of the door under increased tension 
whereby slightly to expand the spring to check 
the inward or opening movement of the door thus 
effectively preventing jolting or slamming of the 
door toward the termination of the opening 
movement thereof. Thus, the springs are carried 

} entirely by the door, and act directly on the door, 
but also act indirectly through the levers 0 and 
4 at the time when the door is in nearly fully 
Open position. 

In this way, therefore, with the springs carried 
entirely by the door, and combined with the cords 
and sheaves and levers or pivoted arms, the ten 
sion of the Springs is utilized to better advantage 
in cushioning the final opening movement of the 
door, into its overhead position, and in cushion 
ing the final closing movement of the door, thus 
more effectively preventing jolting or slamming 
in the Opening and closing of the door and also 
automatically holding the door in closed position. 

In effect therefore both ends of each spring are 
supported on the underside of the door, when the 
latter is in its overhead open position. One end 
of each spring is supported by a bracket 3 on the 
door and the other end of each spring is sup 
ported by a sheave 8 and its bracket 5 on the 
door. With this arrangement, each spring pulls 
against the fixed and stationary point in order 
to open the door as shown. The pull of each 
Spring is through a lever to to the point , and 
as the Spring contracts the pull on the sheave 8 
assists in raising the door into its overhead open 
position. As is shown and described, one end of 
each Spring has a variable position on the ?oor, 
because of the lengthening and shortening of the 
Spring, while the other end of each spring has a 
fixed position on the door. 
Looking at Fig. 5 of the drawings, for example, 

it will be seen that the sheave 8 is at the outer 
side of the pivoted arm 4, and is really carried 
by the latter, so that the flexible members is 
trained around a sheave on the said pivoted and 
Swinging supporting arm for the door. 
Of course, each spring 6 is broadly a power de 

vice and has many known and perhaps unknown 
equivalents, for performing the same function. 
In any event, the power device for opening or 
assisting in opening the door, or for cushioning 
or assisting in cushioning the door, is mounted on 
the door itself. It will be seen that each spring 6 pulls against 
the fixed point , and that this pulling point, 
to which one end of each spring is connected, 
Serves also as the fulcrum of one of the levers ?o 
shown and described. In addition, it will be seen 
that each spring 6, which is a power device, is 
mounted entirely on the door. Of course, in ad 
dition, each leverage device O is connected by a 
flexible member 9 to the lower end of one of the 
Springs. 9. 

In other Words, an important aspect of this in 
vention is that each counterbalancing spring is 
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carried bodily by the movable door and this is true 
regardless of whether it is a spring or some other 
(power device. 
What we claim as our invention is: 
1. In combination with a structure having an 

opening, a door therefore having a vertical, closed 
position and a more or less horizontal open posi 
tion, counterbalancing spring means having an 
end secured to the door and having its other end 
provided with means for acting on a lower por 
tion of the door, lever means connected through 
said second mentioned means with said other 
end of said spring means and an arm pivoted to a 
stationary Support and to Said door, Said lever 
means having means for engaging said pivoted 
arm to cause the shifting of said lever means on 
a predetermined movement of said arm. 

2. In combination with a door frame defining 
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an opening, a door therefor made in one rigid 
section and disposed vertically when closed with 
respect to said opening and more or less horizon 
tal when open, an arm pivoted at One end on said 
door and also pivoted on a fixed support, guide 
means on said door, a spring anchored at one end 
on said door and provided at its other end with a 
flexible member trained around said guide means 
so that the spring is carried bodily by the door, 
there being a fixed anchorage located above said 
pivot of said arm on said fixed support for the 
other end of Said flexible member to pull against, 
said flexible member being disposed wholly with 
in and behind the plane of the door when the 
door is in closed position and yielding means for 
engaging said arm yieldingly to limit the final 
open movement of the door but normally out of 
engagement with said arm when the door is 
closed. . 

3. In an apparatus of the class described, the 
combination with a structure having a door 
frame defining an opening, a door made in one 
rigid section which is substantially vertical when 
closed and more or less horizontal when open, 
more or less horizontal guides adjacent the upper 
portion of said opening and on which the upper 
end of the door is pivotally and slidably support 
ed, an arm pivoted at one end on the lower part 
of the door and also pivoted on a fixed support, 
a spring having one end stationarily anchored 
to the rear face of the door, flexible means con 
nected to the opposite end of the spring for nor 
mally disposing said spring for contraction and 
expansion on the rear face of said door, said flex 
ible means connecting the free end of said spring 
with anchorage means located above said pivot 
of said arm on said fixed support to the rear of 
the plane of Said door when said door is in closed 
position, and said flexible means having al por 
tions thereof disposed wholly on one side of a 
§ of the door when said door is in closed posi 
tion. 

4. In an apparatus of the class described, the 
combination with a structure having a door 
frame defining an opening, a door made in one 
rigid section which is substantially vertical when 
closed and more or less horizontal when open, 
more or less horizontal guides adjacent the upper 
portion of Said opening and on which the upper 
end of the door is pivotally and slidably sup 
ported, an arm pivoted at one end on the lower 
part of the door and also pivoted on a fixed sup 
port, spring means having one end mounted on 
the upper rear inner face of the door, a flexible 
member connected to the free end of said spring 
and extending substantially parallel to and along 
the inner face of said door, a guide mounted on 
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the lower inner face of said door and having the 
flexible member passing therearound and extend 
ing inwardly of said structure to an anchorage 
located therein above said pivot of said arm on 
said fixed support and within the vertical plane 
of said door when said door is in closed position 
whereby said flexible member is completely dis 
posed behind the inner face of said door when 
closed. t a' 

5. The combination with a structure having a 
door opening, a riigid one-piece door therefor 
having means at its upper end for pivotally and 
slidably supporting the door with respect to the 
door opening whereby said door may swing bodily 
from a vertically closed position to a more or less. 
horizontal overhead, open position, a stationary 
support disposed on One side of the door opening 
within said structure and at a substantial eleva 
tion above the bottom of the door when closed, . 
an arm pivoted to said support and to the lower 
portion of said door, counterbalancing spring 
means for said door, a flexible member connected 
to said spring means, guide means on the inner 
face of said door, anchorage means within said 
structure disposed constantly at an elevation 
above the pivot point of said arm on said sta 
tionary support, said flexible means being dis 
posed around said guide means and connected to 
Said anchorage means, said flexible means being 
disposed wholly on the inside of the door when 
closed. 

6. In combination with a structure having an 
Opening, a, riigid ome-piece door for said opening, 
counterbalancing means for said door including 
flexible means, said counterbalancing means be 
ing connected to the top of said door and extend 
ing therefrom along the back of said door and 
operatively connected to the bottom of said door 
and to an anchorage within Said structure, said 
counterbalancing - means being disposed solely 
along the back of the door for all positions of said 
door. 

7. In combination with a structure having an 
opening, lever means pivotally connected to said 
door and to a stationary anchorage, rigid closure 
means for said opening, counterbalancing means 
for said closure means including spring means 
mounted solely on the inner face of said closure 
means and flexible means connected to said 
spring means and operatively, associated with the 
lower portion of said closure means and having 
an anchorage, said flexible means being disposed 
wholly within the lateral margins of the door . 
and also wholly within the plane of the interior 
face of said closure means when the latter is 
closed. 

8. In combination with a structure having an 
opening, a rigid door for Said opening, a leverhav 
ing a fixed pivot and pivotally connected to the 
bottom of the door, counterbalancing means for 
said door including a spring and a flexible con 
nection operatively connected to said door and 
to an anchorage whereby said spring tends to 
contract to assist in swinging Said door from 
a substantially vertical closed position to a sub 
stantially horizontal overhead open position, and 
means actuated by said lever and operative dur 
ing the final contractual movement of said spring 
approaching the terminal open position of said 
door for placing said spring under substantially 
increased tension or expansion for checking the 
ultimate opening movement of said door. 

9. In combination with a structure having.an 
opening, a rigid door therefor adapted to move 
from a substantially vertical closed position to a 



4. 
Substantially horizontal open overhead position, 
a substantially horizontal track, and rollers at the 
upper portion of said door cooperating with said 
track for pivotally and slidably supporting said 
door during its opening and closing movement, a 
pair of arms pivoted to the lower portion of said 
door and to stationary anchorages, spring means 
operatively connected at One end to Said door, 
and mechanism connecting the other end of said 
Spring means with a stationary anchorage, said 
last named mechanism including lever means ac 
tuated by the opening movement of at least one 
of Said pivoted arms for placing said spring 
means under tension to cushion the opening 
movement of Said door. 

10. In combination with a structure having an 
opening, a rigid door therefor adapted to move 
from a substantially vertical closed position to a 
substantially horizontal open overhead position, 
a substantially horizontal track and rollers at the 
lipper portion of Said door cooperating with said 
track for pivotally and slidably supporting said 
door during its opening and closing movement, a 
pair of arms pivoted to the lower portion of said 
door and to stationary anchorages, spring means 
having one end connected to said door, a flexible 
member connected to the other end of said spring 
means, a second lever connected to said flexible 
means and pivoted to a fixed support above said 
stationary anchorages, said second lever having 
a portion adapted to be contacted by the opening 
movement º of one of said arms pivotaily , con 
nected to the door during the opening movements 
cf said door and arranged so as to place the 
spring means under tension whereby to cushion. 
the opening movement of said door. 

11. The combination of a structure having a 
door opening, a rigid one-piece door therefor 
having means at its upper end for pivotally and 
slidably supporting the door with respect to the 
door opening, whereby said door may Swing bod 
ily from a vertically closed position to a more or 
less horizontally open position, a stationary sup 
port disposed on one side of the door opening - 
within said structure and at a substantial eleva 
tion above the bottom of the door when closed, 
an arm pivoted to said support and to the lower 
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portion of said door, counterbalancing spring 
means having one end connected to said door, a 
flexible member connected to the other end of 
said spring means, guide means for said flexible 
member, anchorage means located above the 
point at which said arm is pivoted to Said sta 
tionary support and located within the structure 
and rearwardly of the door when in closed posi 
tion, said flexible member being disposed around 
said guide means and connected to said anchor 
age means and being disposed wholly on the in 
side of the door when the latter is in closed posi 
tion. 

12. An overhead door construction comprising 
a frame having an opening to be closed, a rigid, 
one-piece door member, a lever pivotaly con 
nected to the door and to a stationary anchorage 
to cause the door to be moved from a substan 
tially vertical position closing said opening to an 
open substantially horizontal position adjacent 
the upper part of the opening, counterbalancing 
means comprising a spring and a connected elon 
gated flexible member for controlling the move 
ments of the door. member, said spring being 
mounted bodily on said, door so that the line of 
action of the spring is substantially vertical when 
the door is in closed position and so that the an 
gle of the spring with the door never changes 
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and said flexible member being disposed entirely 
to the rear of the plane of the door member when 
the door member is in closed position, said coun 
terbalancing means being back of the door in 

* all positions of the door. 
13. An overhead door construction for a struc 

ture having a frame forming an opening to be 
closed, a door member, a lever pivotally con 
nected to the door to cause the door to be moved ". 
from a substantially vertical position closing said 
opening to an open substantially horizontal posi 
tion adjacent the upper part of said opening and 
completely within the structure, counterbalanc 
ing means for the door comprising a spring and 
a connected elongated flexible member for con 
trolling the movements of the door, said coun 
terbalancing means being disposed entirely be 
hind the door when the door is in closed posi 
tion, one of the ends of said counterbalancing 
means being connected to the door, and the other 
end being anchored above the point of pivot of 
said lever. - 

14. An overhead door construction for a struc 
ture having a frame forming an opening to be 
closed, a door member, a lever pivotally connect 
led to the door to cause the door to be moved 
from a substantially vertical position closing said 
opening to an open substantially horizontal po 
sition adjacent the upper part of said opening 
and completely within the structure, counter 
balancing means for Said door comprising a 
Spring and a connected elongated flexible mem 
ber disposed entirely behind the door member 
when the door member is in closed position, and 
means connecting one end of the counterbalanc 
ing means on the door member to a stationary 
anchorage to assist in shifting said door and for 
maintaining Said door within Said structure when 
the door is open, said last named means impart 
ing an additional tension to the spring of said 
counterbalancing. means as the door approaches. 
the end of its closed position. 

15. An overhead door construction comprising 
a frame having an opening to be closed, a door 
member adapted to be moved from a substan 
tially vertical position closing said opening to an 
open substantially horizontal position adjacent 
the upper part of said opening, counterbalancing 
means comprising a spring and a connected elon 
gated flexible member for controlling the move 
ments of the door member, said counterbalanc 
ing means being disposed entirely behind the door 
member when the door member is in closed po 
sition, lever means pivoted to a fixed support and 
to the door member for further controlling the 
movements of the door member, and means for 
operatively connecting the counterbalancing 
means to a lower portion of the door member and 
to an anchorage located above the pivot for said 
lever on said fixed support. . 
| 16. An overhead door construction for a struc 
ture having a frame forming an opening to be 
closed, a door member, means for causing the 
door to be moved from a substantially vertical 
position closing said opening to an open substan 
tially horizontal position adjacent the upper part 
of said opening and completely within the struc 
ture, counterbalancing means for the door Com 
prising a spring and a connected elongated flex- . 
ible member disposed behind the door member 
and within the lateral limits of the door member 
when the door member is in closed position, and 
said counterbalancing means being of substan 
tially U-shape when the door member is in closed 
position and having one end fixed to the door 
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member for maintaining said door completely 
housed within the structure When Said door is 
shifted to open position. 

17. In combination with a structure having a 
door opening, a riigid door therefor, means en 
gaging the upper portion of the door for slidably 
and pivotally supporting Said door, al fixed sup 
port disposed within said structure, a lever piv 
oted thereto and to a lower portion of the door, 
means forming an anchorage disposed above said 
fixed support and within said structure and lo 
cated to the rear of the plane of the door when 
the latter is in closed position, counterbalancing 
means for said door including a flexible member 
and a spring having their adjacent ends inter 
connected, one of the non-adjacent ends of Said 
interconnected flexible member and spring being 
connected with said anchorage to pull there 
against and the other non-adjacent end being 
directly connected to an upper portion of the door 
tending to shift the latter from vertical closed 
position to substantially horizontal open position. 
v18. In combination with a structure having a 

frame forming an opening, a rigid door therefor, 
lever means pivotally connected to the door for 
causing the door bodily to shift from a substan 
tially vertical closed position to an open Overhead 
substantially horizontal position, substantially 
wholly within the confines of the frame opening, 
counterbalancing means for said door including 

10. 
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cated within said structure and operative to shift 
said door from a substantially vertical position 
to a substantially horizontal open overhead posi 
tion, Said source of power and all of said flexible 
member being constantly disposed wholly behind 
the inner face of Said door when said door is 
closed, said counterbalancing means being back 
of the door in all positions of the door. 

| 20. In an overhead door construction of the 
type wherein the upper end of the door is slid 
ably engaged in substantially horizontal, over 
head tracks and the lower end thereof is pivotally 
connected to a pair of Supporting arms each piv 
otally mounted on stationary supports located at 
Cpposite Sides of the door opening and substan 
tially midway between the top and bottom of said 
opening, the improved means of facilitating the 
opening of said door comprising: a fixed sheave 
mounted near each bottom corner of the door on 
the inner face thereof, a flexible element trained 
Over each of Said sheaves and anchored at one 
end to a stationary support located above the sta 
tionary pivotal mounting of the adjacent sup 
porting arm but below the top of the door open 
ing and inwardly of the plane of the inner face 
of the door when said door is in its closed posi 
tion, the other end of said flexible element being 
connected to tensioning means comprising a 
spring fixedly mounted on the inner face of the . 

3. 
a spring and a connected flexible member dis-, 
posed wholly within the plane of the door when 
closed, said spring having a portion connected 
to the door and said flexible member operatively 
interconnecting the spring, the door and an an 
chorage located within the structure, tending to 
shift the door to overhead open position and to 
maintain it in open position substantially wholly 
within the confines of the structure, said coun 
terbalancing means being located back of the 
door in all positions of the door. : 

door thereby setting up a tension in the flexible 
element and causing Said element to exert a pull 
on the sheave which urges the door towards its 
open position. 

21. In combination with a structure having an 
opening, a rigid door for said opening, counter 
balancing means for said door including a spring 
and a flexible connection operatively connected 
to said door and to an anchorage whereby said 
spring tends to contract to assist in swinging said 

40 door from a substantially vertical closed position 

19. In combination with a structure having a 
frame forming a door opening, a rigid door there 
for having means including a lever pivoted to 
the door and to a fixed support within the struc 
ture for causing said door to swing bodily from a 
substantially vertical closed position with respect 
to said opening to a more or less horizontal over 
head open position within the structure, coun 
terbalancing means for said door including a 
source of power connected to the door, and an 
elongated flexible member interconnecting the 
source of power, the door and an anchorage los 

50 

to a substantially horizontal open position, and 
means actuated by a portion of said counterbal 
ancing means and operative during the final con 
tractual movement of said spring approaching 
the terminal open position of said door for plac 
ing said spring under tension or expansion for 
checking the ultimate opening movement of the, 
door, said counterbalancing means being back 
of the door in all positions of the door. 

wnLLIAM. D. FERRIs. 
CEC, R. WOLF, 
NEIL. M. FOULDs. 


