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This invention relates to spring hinges for 
doors and the like, and more particularly to a 
hinge including a torsion spring. -- 
An object of the present invention is to provide 

a Spring hinge wherein the spring is concealed by 
the hinge pintle, thereby simplifying the con 
struction and effecting a saving in the space the 
hinge occupies. 
Other and further objects of this invention will 

appear from the following description, the accom 
panying drawing and the appended claim. 
The foregoing mentioned hinge has the capac 

ity of urging the door, hatch or other closure in 
ward or outward (opened or closed) depending 
upon the direction of twist in the spring. In the 
following description and appended claim, the 
term "door,' where employed, will be understood 
to be used in its broad sense to include hatches 
and other types of closures. The hinge, while 
capable of more or less general use, is well adapt 
ed for use, in certain types of doors where the 
spring is employed more for the purpose of act 
ing as a counterbalance than as serving, as in the 
ordinary case, for automatically closing the door. 
in cases. Where the Spring is employed as a coun 
terbalance for the door, such doors swing up 
wardly and downwardly about a horizontal hinge. 
and the Spring counterbalances the weight of the 
door when it is being raised and likewise when it. 
is being lowered, depending in degree of course 
upon the relative weight of the door and the tor 
sional Strength of the spring. An illustration of 
Such a door is a hatch employed in vessels and 
vehicles, as for example the driver's hatch of an 
armored tank for Warfare. Such a hatch is 
shown in the drawing forming a part of this ap 
plication for illustrative purposes, and the foll 
lowing description Will be related thereto. 

It is well known to counterbalance doors or the 
like to enable a man to open or close them. For 
example, in the aforesaid tank, the men in the 
tank must leave the tank through a horizontal 
driver's hatch in the upper horizontal Wall. Due 
to the limited space in the tank, this hatch must 
open outward (upward). As the hatch is heayy, 
means must be provided to enable the man in the 
tank to push it upward. It is well known to em 
ploy a coil spring, acting in the manner of a 
counterbalance, to exert a force pushing the 
hatch upward. However, it has been found in 
recent designs of tanks, that there is not suffi 
cient room for the ordinary coil type counterbal 
ance spring. Accordingly, the present invention 
is directed toward providing a counterbalance 
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spring located so that it does not occupy any of 
the interior Space of the tank, 

Referring to the drawing forming a part of this 
application, Figure 1 is a plan view of a closure 
device illustrating the present invention, and a 
plate having an opening closed by the closure; 
Fig. 2 is a view taken from the right of Fig. 1, 
parts being shown in section; Fig. 3 is a view. 
taken from the side of Fig. 1, parts being shown 
in section; Fig. 4 is an enlarged section on the 
line IV-IV of Fig. 1, parts being shown in full; 
Fig. 5 is an enlarged front view of the closure 
hinge and associated parts, parts being shown in 
section; and Fig. 6 is a section on the line VI-VI 
of Fig. 4. . . . 
The closure device is indicated generally in the 

drawing by the reference numeral?. It closes an. 
opening 2 in a plate 3. The plate 3 may be a 
horizontal wall of a structure or vehicle. In the 
present instance, by way of example as afore 
said, it is assumed to be the horizontal top wall 
of an armored tank for warfare, and the follow 
ing description will be of the closure device when 
used with such a vehicle. However, it will be 
understood that the closure device is adapted for 
general employment for closing an opening in a 
Wall. - . 

The closure device includes a frame or ring 4. 
which is disposed beneath, and is welded to the 
plate 3. Ring 4 has an opening 5 and two spaced 
rigidorificed mountings or lugs 6 and 7 extend 
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ing upwardly through opening 2, as is clearly 
shown in Fig. 4. Lug 6 is disposed close to the 
adjacent side of the ring 4 whereas lug. 7 is dis 
posed at a greater distance from its adjacent side 
of the ring 4. Lug 7 has plain vertical faces, 
but lug. Shas four threaded Orifices 8 in its outer 
vertical face, see Fig. 5. 
A closure Such as a door or hatch 9 closes open 

ing 5... It is disposed Within opening 2, Seating on 
the inner margin of ring 4, and has two spaced 
rigid Vertical upstanding orificed mountings or 
lugs AO and , lug 0 having plain vertical faces 
and being disposed inwardly of and adjacent lug 
6, whereas lug is disposed outwardly of and 
adjacent lug and has four threaded orifices 8 
in its outer vertical face, see Fig. 6. Thus lugs 6 
and 7 are disposed on corresponding sides of lugs 

50 and . The inner face of lug O is opposed to 
an abutting portion 2 of ring 4 preventing move 
ment of lug away from lug 6, and consequently 
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preventing movement of door 9 axially of the ori 
ficed lugs. 
A hollow pintle 3, formed of a section of hollow 

tube, extends through the Orifices of lugs 6, 7, 0 

  



and , hinging the door to the ring or frame. 
Bearings 4 are disposed between pintle 3 and 
lugs O and , see Fig. 4, the orifices of lugs 10 
and having retaining flanges 5 for the bear 
ings. Door 9 is movable relative to pintle 3. Pin 
tle 3 extends from the outer face of lug 6 almost 
to the outer face of lug and has a horizontal 
slot 6 in its end adjacent lug 6. 
A retainer it is secured to the outer face of lug 

6 by tap screws 8 threaded into the adjacent 
orifices 8. It has a horizontal tongue 9 disposed 
in slots 6 and in a horizontal slot 20 in the outer 
face of lug 6, keying retainer f7, pintle 3 and lug 
6 together, thereby preventing rotation of pintle 
3 with door 9. Retainer T also has a horizontal 

slot 2 in line with the hollow interior of pintle 
3. A cover 22, welded to the outer face of re 
tainer T, covers slot 2. 
A retainer 23, similar to retainer , is Secured 

to the outer face of lug if by other tap Screws 
8 threaded into the adjacent orifices 8. It has a 
tongue 24 disposed in a slot 25 in the Outer face 
of lug , keying retainer 23 and lug together. 
Retainer 23 has a slot 26 in line with the hollow 
interior of pintle 3. A cover 27, welded to the 
outer face of retainer 23, covers slot 26. Retainers 
7 and 23 are similar in structure but when door 

9 is closed, the retainers are angularly disposed 
relative to each other ninety degrees. 
When the door 9 is in horizontal position, clos 

ing the opening 5, slots 25 and 26 and tongue 24 
are vertically disposed, as is clearly shown in 
Fig. 4. - 
A flat torsion plate spring 28, formed of a plu 

rality of superposed plates, is disposed in the hol 
low interior of the pintle 3, and its ends extend 
beyond the pintle into the slots 2 and 26. When 
the door is in horizontal position, the Spring 28 
is twisted, as shown in Fig. 4, from end to end 
ninety degrees, one end being fixedly Secured 
against rotation in the slot 2, and the other end 
being secured in slot 26 and adapted to rotate 
with the lug of the door. 
From the above it will be seen that when door 

9 is in horizontal position closing opening 5, Spring 
28 is under torsion. Upon opening the door by 
raising it to a vertical position, the Spring Will 
be untwisted. Consequently, it is the closing of 
the door which results in the twisting of the Spring 
28, spring 28 thereby resisting Such closing, and, 
on the other hand, exerting a force tending to 
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open door 9. Spring 28 therefore acts as a Coun 
terbalance assisting in the opening of the door 9. 
When the door is employed in a vehicle, as in 
the tank of the present illustration, and must be 
pushed open from beneath by a man in the tank, 
the assistance offered by the torsion spring 28 
should be Sufficient to enable the man to raise 
the door 9. With comparative ease. This assistance 
may be predetermined by the number and 
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strength of the plates employed in the spring. 
Door 9 further includes a handle 29 secured 

to its outerface, two periscope connections 30, and 
a latch member 3 secured to its inner face and 
adapted to coact with a latch member 32 pivotally 
secured to the inner face of ring 4 and operable 
by a handle 33. - 
While there has been hereinbefore described 

an approved embodiment of this invention, it will 
be understood that many and various changes 
and modifications in form, arrangement of parts 
and details of construction thereof may be made 
without departing from the spirit of the inven 
tion, and that all such changes and modifications 
as fall within the Scope of the appended claim are 
contemplated as a part of this invention. 
The invention claimed and desired to be secured 

by Letters Patent is: 
A device for hingedly connecting a closure to a 

fixed support comprising a ring adapted to be 
secured at its margin to said fixed support; tWO 
spaced hinges, each hinge including a pair of 
hinge lugs, a lug of each hinge being adapted to 
be rigidly connected to said closure and the other 
lug of each hinge being integral with said ring, 
said closure lugs at COrresponding sides being dis 
posed opposite corresponding sides of their cor 
related ring lugs, said lugs having axially aligned 
orifices; a hollow member spanning Said singes 
and having end portions extending into said ori 
fices forming pintles for support of said closure 
lugs by said ring lugs and to permit said closure 
lugs to rotate relative to Said ring lugs; and a 
torsion spring extending through said member 
and secured at its ends to the outer hinge lugs, 
said ring having a portion abutting one of Said 
closure lugs on the side thereof remote from its 
said correlated ring lug, thereby holding the lugs 
of each of said hinges together. 

ARTHUR. C. BUNKER. 


