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The present invention-relates to closures and 
improved hingemeans therefor, and more par 
ticularly, to - closures of the type utilized as cel 
lar doors, bulkhead doors, or other hatchway 
doors, and to an improved spring hinge assem 
bly therefor which is adapted to balance the 
weight of such closure members to facilitate 
opening, and closing thereof. 

Ordinarily, closures of the above-mentioned 
type are bulky and heavy, and require the exer 
tion of considerable force to open, or close the 
same. This is extremely disadvantageous when 
:they are being opened from within, since, in 
many, instances, closures of this types assume -a. 
Substantially horizontal position. When closed, 
and must be-approached on an inclined-stairway, 
making it quite awkward or impossible for a per 
son to apply -any-substantial lifting force: at the 
extreme-free end of the closure, where.the advan 
tage of leverage is: greatest. - 

It is an object, therefore, of the present, in 
vention to provide a hinge assembly for: closures 
which Substantially balances the dead-weight of 
the closure. 

Another object is to provide ; an improved 
spring hinge assembly for closures, which sub 
stantially, balances the dead weight of the closure 
throughout the entire arc, of swing of the closure 
from a fully. closed position to:a fully-openedipo 
sition. 
A further object is to provide an improved 

Spring-hinge assembly for cellar doors, bulk 
head doors, hatchway doors, and the like, which 
tends to urge the door-continually from a fully 
closed position to a fully opened position, and 
which requires;a minimum of physical exertion 
to effect initial opening of the door:from a fully 
closed position. - - 

Still- another...object is to provideian improved 
springe-thinge assembly for cloSures, including:a. 
plurality of Springs which are adapted to Suc 
cessively exert increasing pressure against the 
door tending to open the same as the -door is 
closed, thereby compensating for the increasing 
mechanical advantage: Of...leverage-gainedy by the 
door as it is closed. 
Other objects and advantages of the inven 

tion will be hereinafter described and the novel 
features.thereof; defined in the appeaded claims. 

In the drawings: s 
Figure -1 is a perspective views of a cellar door 

or hatchway assembly made in accordance with 
the present invention, the closure being shown 
in a fully opened position; -- 

Figure 2 is a top plan of the cellar door. assem-- 
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bly of Figure.1, with the closure in a fully: closed 
position; 

Eigure 3 is an enlarged view in vertical section, 
as taken on-the-line. 3-3 of Figure 2, with a por 
tion of the spring-hinge assembly broken away 
for clarity; 

Figure .4 is an enlarged fragmentary view in 
vertical section, as taken on the line 4-4 of Fig 
lure 2, with certain of the parts shown in eleva 
tion; 

Figure 5 is a fragmentary view.in vertical Sec 
tion, as taken, on the line 5-5 of Figure 3; 
-Figure 6 is an enlarged fragmentary view in 

Jhorizontal section, as taken on the line-6-6 of 
Figure 3; and 
Figure 7 is a detail view in perspective of one 

of the hinge:pin-supporting; members of the as 
Sembly. 
:Like reference characters designate corre 

Sponding parts in the Several figures of the 
dra Wings, wherein generally denotes a frame of 
a...cellar. Or hatchWay door assembly made in ac 
cordance with this invention, said frame scom 
prising a pair of generally triangular-shaped 
Vertical side walls.2, and transversely extended 
header and Sill plates, respectively designated 3 
and 4. The upper edges of theside walls 2 are 
turned laterally towards each other, as at 5, and 
thence upWardly to form a marginal flange 6 
thereon. The base of each side. 2 is provided 
With an inwardly directed flange 5' adapted by 
means of a plurality of fastener-receiving holes 
5'' for attachment to a suitable supporting struc 
ture (not shown). The header 3 interconnects 

5 the rear ends of the sides 2 of the frame , and 
is secured thereto, at its opposite ends by means 
Of...a connecting plate 3' which is secured to the 
header 3 by means of a number of rivets, bolts 
or the like, and for, purposes of assembly, is spot 
Welded or otherwise. suitably secured beneath the 
Section 5 of the side walls 2. The rear edge of 
the header 3 is provided with a vertically dis 
posed flange.7 for abutment with the building 
structure (not shown) with which the cellar 
door assembly if is to be associated, and the for 
Ward edge of the header is provided with a sec 
Ond flange.8 disposed at right angles to the head 
er and diverging OutWardly towards the sides 2 
of the frame where the flange 8, abuts the fianges 
6.at its opposite ends. The sill 4 interconnects 
the forward ends of the side walls. 2, and is con 
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nected thereto, at its opposite ends by means of 
Vertical end plates 9. This sill is preferably of 
inverted channel section, and is suitably rough 
ened. On its upper face to prevent, a person pass 
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ing through the doorway from slipping thereon. 
The sill 4 is also provided with a plurality of 
fastener-receiving holes for securing the com 
plete assembly to the supporting structure 
(not shown). 
A closure member for the opening defined 

between the respective sides 2 and the header 
and Sill plates 3, of the frame is pivotally con 
nected to the frame by an improved hinge as 
Sembly hereinafter particularly described in de 
tail. This closure member is preferably made 
of Sheet metal on the order of approximately 16 
gauge, and on itS inner and outer faces is pro 
vided with suitable handles as at f i' and ''. 
A number of transversely and longitudinally ex 
tended reinforcing ribs 2 are suitably secured 
to the inner face of the closure , and the mar 
ginal edges of the closure are turned downward 
ly at right angles, as at 6', for overlapping the 
flanges 6 and 8 about the open frame , thereby 
effecting a Seal or shed against ingress of rain, 
water, wind and the like. 

Passing now to the hinge assembly, a vertical 
ly extended, -shaped supporting member 4 is 
Suitably secured, as by welding, at the rear edge 
Of each of the Side walls 2 of the frame , with 
one side 5 of member 4 disposed in parallel, 
Spaced relation to its adjacent, side 2. The other 
side 6 of the supporting member 4 is provided 
with an L-shaped bracket 7 fixed thereto ad 
iacent the upper end thereof, a portion of the 
bracket T being disposed in parallel spaced re 
lation to the side 5 of the Support 4 as best 
shown in Figure 6. The opposed portions of the 
bracket and the side 5 are provided with 
horizontally aligned openings 8 for imounting 
a hinge pin or bolt 9 therethrough. A Sub 
Stantially U-shaped hinge arm or bar 2 is piv 
otally mounted at one of its ends on the pin 9, 
and at its opposite end, the hinge arm 2) is se 
cured to the door or closure and to the ad 
jacent end of the rearmost reinforcing men 
ber 2, as by means of welding or the like, the 
rearmost member 2 serving to maintain the 
portion of the door or closure to which the 
hinge arm 28 is attached, Substantially rigid and 
inflexible. A strengthening plate or gusset 2 
is preferably welded in the angle between the re 
inforcing menber 2 and the hinge bar 20 for 
affording additional support and rigidity to the 
connection. 

Resilient (means generally designated at 22 is 
provided for urging the closure i? away from 
the opening in the frame f. This resilient means 
22 includes a, Screw-threaded rod 23 which is : 
telescopically engaged by a sleeve 24, this tele 
Scopic rod and sleeve assembly 23, 24 being piv 
otally mounted between the hinge bar or arm 
29 and an abutment plate 25 fixed at the lower 
end of the Supporting member f4. The rod 23 
is pivotally connected to the hinge arm 20 by 
neans of a laterally extended bracket, 25 and a, 
pivot pin 2, and the lower end of the sleeve 24 
is passed through an opening 28 in the abutment 
25 and is pivotally positioned in said opening by 
means of a, transversely extended pin 24 of suf 
ficient length to span the opening 28 so as to 
rest upon the upper face of the plate 25. 
An outer resilient compression spring 29 Sur 

rounds the telescopic assembly 23, 24 and is in 
terposed between a pair of spaced seats 30, 3. 
The seat 38 is operatively positioned against the 
transverse pin 24 in the sleeve 24, and the seat 
3 is adjustably positioned on the rod 23 by 
means of an adjusted nut 32. A Second inner 
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4. 
resilient compression spring 33 also surrounds 
the telescopic assembly 23, 24 in coaxial rela 
tion to the first spring 29, and is preferably Sup 
ported at One of its ends by means of an inter 
mediate or third Spring seat 34, which is carried 
by one end of an outer sleeve 35 surrounding the 
inner sleeve 24 of the telescopic assembly 23, 24. 
The end of the sleeve 35 remote from the third 
Seat 34 is Supported on the spring seat 30. The 
Second Spring 33 is preferably of such length 
that it is compressible between the seats 3, 34 
only when the closure f f is moved past a prede 
termined point towards the opening in the frame 
f. Thus, the Spring 33 is only effective for a 
portion of the movement of the closure a Way 
from the opening in the frame and is inactive or 
Spent for the remainder of this movement, but 
the first spring 29 is Continually effective 
throughout the movement of the closure in 
either direction. 
The relative position of the seats 30, 3 may 

be adjusted experimentally by means of the ad 
juster nut 32, and, by using outer sleeves 35 of 
Varying lengths, the relative position of the seats 
31, 34 may be varied, thereby varying the com 
bined expansive force of the Springs 29, 33 to 
Suit the requirements for closures of different 
sizes and weights. Then, if desired, these parts 
may be "frozen' in adjusted position by Spot 
Welding or the like. 
The operation of the hereinbefore described 

cellar door construction and hinge is as follows: 
ASSuning the closure i? to be in a fully closed 

position, as in Figures 2, 3 and 5, it will be seen 
that both the first and second springs 29, 33 are 
Compressed between the opposed seats 30, 3 and 
3, 34, respectively. Therefore, the combined 
force of these springs tends to urge the closure 

away from the opening in the frame . As 
best seen in Figure 3, when the closure is in 
a fully closed position, the axial center line of 
the telescopic members 23, 24, and thus the 
center line of thrust of the springs 29, 33, is 
at an angle slightly forward of the dead-center 
line between the pivot pin 24' and hinge pin 9. 
Accordingly, the springs 29, 33 are exerting their 
full force against the closure tending to urge 
it open, but the expansive force is preferably so 
adjusted, as hereinbefore described, that the 
dead-weight of the closure slightly overbalances 
the force of the Springs. Thus, it requires Only 
a slight physical effort on the part of a person 
opening the door, in addition to the force of 
the Springs 29, 33, to move the closure a Way 
from the opening in the frame. Due to the fact 
that the Springs progressively gain a mechanical 
advantage of leverage as the closure i? is moved 
away from the opening in the frame , the inner 
or Second Spring is only needed for the first 
portion of this opening movement of the door, 
and, as seen in Figure 4, the spring 33 is fully 
Spent and no longer engages the seat 3 when 
the door if reaches the position shown in full 
lines in this figure. However, only Substantially 
the same physical effort is still required on the 
part of a person opening the closure to its 
fully open position represented in broken lines 
in Figure 4, since the outer spring still has suf 
ficient force to substantially balance the closure 
due to the aforementioned mechanical advantage. 
It is therefore readily apparent that the physical 
effort required to move the closure towards or 
away from the opening in the frame is virtually 
constant throughout the entire arc of SWing 
of the closure. 



2,641,795 
5 

While the specific details of an illustrative 
embodiment of the invention have been herein 
shown and described, alterations and changes 
may be resorted to without departing from the 
Spirit thereof as defined in the appended claims. 
We Cain: 
i. A hinge assembly for pivotally attaching a 

closure. to a frame having an opening therein, 
Comprising a supporting member adapted to be 
attached within the frame, a hinge pin carried 
by said supporting member, a hinge arm pivotal 
ly mounted at One end on said hinge pin, the 
Opposite end of Said hinge arm being adapted 
for connection With the closure for said frame, 
whereby said closure may be swung open or 
closed, an abutment also carried by Said Sup 
porting member, and resilient means interpOSed 
between said abutment and said hinge arm for 
urging said closure to an open position, Wherein 
said hinge assembly includes a pair of telescopic 
members, one of said telescopic, merbers being 
pivotally connected to said hinge arian and the 
other of said telescopic members being pivotally 
mounted on said abutment, a spring Seat carried 
by each of said telescopic nenbers, a Support 
disposed about one of said telescopic members 
and engaged at one end with the Spring Seat 
ion the latter telescopic member, said Support 
having a spring seat at itS. other end disposed 
intermediate the spring seats on the respective 
telescopic members, and said resilient means 
comprises a pair of compression Springs a dapted 
to exert a combined force on the cloSu'e for a 
portion of its opening swing, while only Oine. Of 
said springs remains active upon the closure 
for the remainder of the opening SWing of Said 
closure, one of said springs being disposed be 
tween the spring seats on the respective telescopic 
members and the other of said Springs seating 
on the seat on said support and extending to 
wards the spring seat on One of the telescopic 
members for engagement thereWith. 

2. A spring hinge assembly for entrance-Ways 
which include a frame having an opening and 
a closure for said opening, said hinge assembly 
being adapted to connect said closure to Said 
frame and comprising a Supporting member 
adapted to be mounted within said frame, a hinge 
pin carried by said supporting member, a hinge 
arm pivotally mounted at one end on said hinge 
pin and adapted to be connected at its opposite 
end to said closure, an abutment carried by 
said supporting member in spaced relation to 
said hinge arm, a pair of telescopic members 
pivotally mounted between said hinge arm and 
said abutment, a spring seat carried by each of 
said telescopic members in Spaced relation to 
each other, a compression. Spring disposed be 
tween said seats for continually urging said clos 
ure away from said opening, a third Spring seat 
intermediate the spring seats aforesaid, and a 
second compression spring disposed between Said 
third spring seat and one of the first-mentioned 
spring seats for urging said closure away from 
said opening for a predetermined part of the 
arc of its pivotal movement while remaining in 
active for the remainder of the pivotal nove 
ment of said closure, said telescopic members 
comprising a rod pivotally connected at one end 
to said hinge arm and a pair of coaxial, inner 
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and Outer sleeves slidable over the free end of 
Said rod, One of the Spring seats carried by said 
telescopic members being mounted on said rod 
and being adjustable lengthwise thereon, an 
other of said Spring seats being mounted on the 
inner of said sleeves at the end thereof remote 
from said, rod, the intermediate spring seat be 
ing mounted at one end of the outer of said 
sleeves, and the opposite end of said outer sleeve 
Seating on the Spring seat mounted on said inner 
sleeve. 

3. A Spring hinge assembly for entrance-ways 
Which include a frame having an opening and 
a closure for said opening, said hinge assembly 
being adapted to connect said closure to said 
frame and comprising a supporting member 
adapted to be mounted within said frame, a 
hinge pin carried by said supporting member, a 
hinge arm pivotally mounted at one end on said 
hinge pin and adapted to be connected at its 
Opposite end to said closure, an abutment car 
ried by Said Supporting member in spaced rela 
tion to Said hinge arm, a pair of telescopic mem 
bers pivotally mounted between said hinge arm 
and Said abutment, a Spring seat carried by each 
of Said telescopic members in spaced relation 
to each other, a compression spring disposed 
between said. Seats for continually urging said 
closure away from said opening, a third spring 
Seat intermediate the spring seats aforesaid, and 
a Second compression spring disposed between 
Said third Spring seat and one of the first-men 
tioned Spring seats for urging said closure away 
from said Opening for a predetermined part of 
the arc of its pivotal movement while remain 
ing inactive for the remainder of the pivotal 
novement of Said closure, said telescopic mem 
bers comprising a rod pivotally connected at one 
end to Said hinge arm and a pair of coaxial, 
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inner and outer sleeves slidable over the free 
end of Said rod, one of the Spring seats carried 
by Said telescopic members being mounted on 
Said rod, another of said Spring seats being mount 
ed. On the inner of said sleeves at the end thereof 
remote from said rod, the intermediate spring 
Seat being mounted at one end of the outer of 
Said sleeves, and the opposite end of said outer 
sleeve seating on the Spring seat mounted on the 
inner sleeve, and the second spring seating at 
one of its ends on said intermediate spring seat 
and being of a lesser length than the distance 
between Said intermediate spring seat and the 
Opposed Spring seat mounted on said rod when 
the closure is moved away from said opening 
beyond the predetermined portion of said move 
ment aforesaid. 

PAUL W. JAVIES. 
HERBERT G. REYNOLDS. 
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