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This invention relates to a hinge and more particu 
larly to an internal torque-applying hinge for a refrigera 
tor door adapted to permit ready installation and removal 
of the door. 

In refrigeration where foods are displayed through 
windows or panels, such panels generally may be part of 
operative doors which are repeatedly opened for remov 
ing suoh foods. Where such units are employed in food 
dispensing operations, the door must be readily and easily 
operable. In order to conserve refrigeration energy and to 
maintain the foods in the ‘desired state the door should be 
self-closing. In the past, refrigerator doors have been pro 
vided with external door springs or various types of spring 
biased hinges. The present invention is directed to a new 
and improved internal spring-biased hinge which is con 
venient in installation and which permits installation 
thereof or removal of the door from the door frame for 
service with a minimum of dif?culty. At the same time, 
the hinge provides a positive bias on the door to main 
tain it in a closed or latched position. The hinge is rela 
tively simple in construction, thus making it highly useful 
and desirable for the operation above described. 

In accordance with the invention, a door hinge includes 
a tube adapted to be located in the e'nd of the door with 
a slotted stop ?xed in the end of the tube and a slotted 
‘cap rotatable in the mouth of the tube with -a torsion 
spring coupled to the stop and cap by registration with 
the slots therein. A thrust bearing is positioned on the cap 
between the head of the cap and the mouth of the tube. 
The head of the cap ?ts in a cup mounted on the door 
frame. The cap is adapted to be rotatably biased to torque 
the spring. The head is then locked in the cup‘ at the 
selected bias point. A threaded member engages the wall 
of the tube transversely and extends therethrough into 
an annular slot in the cap to lock the tube in the door and 
the cap in the tube, while permitting the cap to rotate rela 
tive to the tube. 
For a more complete understanding of the present in 

vention and for further objects and advantages thereof, 
reference may now be had to the following description 
taken in conjunction ‘with the accompanying drawings in 
which: - 

FIGURE 1 illustrates a self-service refrigerator; 
FIGURE 2 is a sectional view ‘of a corner of one of 

the refrigerator doors showing the hinge; and , 
FIGURE 3 is a‘ sectional view taken along lines 3-3 

of FIGURE 2. . 

Referring now to FIGURE 1, there is illustrated an up 
right refrigerator unit 10 having three doors 11, 12, and 
13, which are ‘located at the front of the unit. The doors 
are glazed to permit visual inspection of the contents. The 
unit 10 is a commercial type refrigerator conveniently 
adapted to be used in marketing of groceries and edible 
foodstuffs which require maintenance at lowered temper 
atures in order to preserve them. The doors 11, 12, and 13 
are {positioned at a sufficient height that all contents of 
the refrigerator can be readily viewed. The bottom of the 
door preferably is at a level to permit the location of the 
refrigeration elements below the floor of the unit so that 
a unitary package may be provided. 
The doors 11, 12, and 13 are mounted in a door frame 

15. The frame for each door is larger than the door. 
The door 11, for example, is spaced ‘from the frame both 
at the top and the bottom thereof. A pin 16, ?xed at the 
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frame 15, extends downwardly into a bushing (not shown) 
in the upper end of the door 11. The door hinge 17 of the 
present invention is positioned at the bottom of the door 
11. The hinge system is such that the door is installed 
by raising the door 11 upwardly over the pin 16. The bot 
tom of the door is then moved into a normal position in 
the frame 15 and is lowered for registration of binge com 
ponents hereinafter to be described. The door can then 
be removed merely lby raising it and moving the bottom 
outward and then lowering the door to disengage pin 16. 
The door is provided with suitable gaskets on the inner face 
to form an airtight seal with the door frame 15». 

Referring now to FIGURES 2 and 3, the lower left 
corner of the door 11 is shown in section with the hinge 
17 being shown in detail. The hinge includes an elon 
gated metal cylinder 21 mounted in a hole 22 in the verti 
cal door stile 23 with the mouth ?ush with the lower end 
of the door frame. A plug or stop 25 is welded into the 
upper end of tube 21. The plug 25 has a transverse slot 26 
in the lower end thereof. A torsion spring 28 is mounted 
within the tube 2.6 with the upper eyelet of the spring 28 
registering into slot 26. The lower end of the tube 21 
is closed by a slotted cap 30. The lower eyelet of the 
spring 28 registers in the slot 3-2 of the cap 30. The cap 
30 has an annular groove 34 therein about midway of its 
length and an enlarged head 36 which has a plurality of 
radial holes 38 extending therethrou-gh. A thrust bearing 
40 is mounted on the cap 30 and rests upon the upper 
shoulder of the head 36. The upper surface of the head 36 
and the lower surface of the thrust bearing 40 are prefer 
ably ?ush with the lower edge 18 of door 11. The tube 21 
and the cap 30 are restrained into position by a screw 42 
which extends through the door frame 23 and threadedly 
engages a lateral !part in the ‘wall of the tube 21. The end 
1of the screw 42 extends into the slot 34. By this means the 
tube 21 is secured within the hole 22 and the cap 30 is 
restrained in its position in the tube 21 while being per 
mitted to rotate within the tube. 
A relatively short cup 46 is mounted on the door frame 

15 immediately below the head 36. The inner diameter of 
the cup 46 is such as to permit the head 36 to be inserted 
therein. The cup 46 has a short stem 48 which is welded 
into a hole 50 in the door frame 15. The cup 46 has a 
slot 52 therein which faces the front of the unit 10 and 
extends through an arc of about at least 90° and prefer 
ably about 120°. 

In ?tting the door 11 into the door frame, the door is 
moved upwardly over the pin 16 of FIGURE 1 with the 
pin extending into a suitable bushing in the upper end of 
the member 23. With the door frame larger than the door, 
the door 11 may be raised to a height illustrated in FIG 
URE 2 such that the head 36 may clear the upper surface 
of the cup 46 and may the'n be lowered until the head 36 
registers in the cup 46. In this position, the door 11 will 
swing freely with the thrust bearing 40 providing a low 
friction support for the door. In order to apply a torsional 
force between frame 28 and the door 11 to maintain door 
11 normally closed, the head 36 is rotated in the cup 46 
by the insertion of pins into the holes 38. A pair of pins‘ 
may be successively inserted and rotated to rotate the 
head 36 to such point as will apply a predetermined ten 
sion to spring 28. One pin 38a may the'n be left in the 
hole at a given position bearing against the end of the slot 
52 as a biased detent means to maintain a desired torque 
on the spring 28. 
To remove the door 11, the pins may be again worked 

to relieve the spring 28 of tension. The door may then 
merely be lifted up so that the head 36 clears the top of the 
cup 46, the door may then be swung outwardly from the 
door frame and lowered to withdraw the pin 16 from the 
door 11. 
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It will now be seen that the ‘door ‘and hinge construc 
tion is relatively simple and yet provides a positive clos~ 
i’ng force onto the door. The spring 28 is accommodated 
‘by the slotted plug 25 and slotted cap 30. The tube 21 is 
retained in the door by the screw 42. which also maintains 
the position of the slotted cap 30. 
Having described the invention in ‘connection with cer 

tain speci?c embodiments thereof, it is to be understood 
that rfurther modi?cations may now suggest themselves to 
those skilled in the art and it is intended to cover such 
modi?cations as fall within the scope of the appended 
claims. 
What is claimed is: 
1. A spring~biased door hinge system which comprises: 
(a) an elongated cylinder adapted to be inserted into 

the end of a door stile having a lateral port in the 
region of one end thereof; 

(b) a torsion spring in said cylinder anchored at one 
end thereof against rotation at a point adjacent to the 
other end of said cylinder; 

(0) an insert extending into said cylinder engaging the 
other end of said spring, said insert having an en 
larged head with a plurality of radially directed holes 
therein and an annular ‘groove located in registra 
tion with said port; 

(d) a thrust bearing encircling said insert between the 
end of said cylinder and said head; 

(e) a cup adapted to be mounted on the door frame at 
the axis of said cylinder to receive said head, said 
cup being peripherally slotted; 

(f) means received by said holes extending through said 
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slot to e'ngage said cup to apply a torque from said 
frame to said cylinder through said spring; and 

(g) anchor means secured to said stile extending through 
said port into said groove to maintain said insert in 
said cylinder and said cylinder in said stile while 
permitting rotation of said insert relative to said cyl 
inder. 

2. The combination set lfOl'th in claim 1 in which said 
port is threaded and said anchor means threadedly engages 
said port and extends into said ‘groove to maintain said 
insert in said cylinder Iwhile permitting rotation thereof 
relative to said cylinder. 

3. The combination set [forth in claim 1 wherein said 
spring has a loop on each end thereof, wherein a slotted 
plug is secured at one end of said cylinder and receives 
and anchors the loop at one end of said spring, and 
wherein a slotted end of said insert opposite said head re‘ 
vceives and anchors the loop at the other end of said 
spring. 
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