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HINGE 

BACKGROUND OF THE INVENTION 
Hinges in general are specifically intended for use as 

fixtures which are fixed on a door leaf and a doorframe 
or a box lid for the opening and closing operations 
thereof. Accordingly, such hinges provide the only 
means by which the door leaf or box lid is fixed to the 
door frame or box edge, and are not intended to con 
trol the opening and closing speed of the door or lid 
and to automate the closing operations thereof. In case 
of such conventional hinges, therefore, other additional 
devices must be installed to meet such needs. 
The present invention is directed with a device 

wherein the door which is manually opened and is auto 
matically closed when the door is opened less than a 
predetermined angle and is kept in an open position 
when the angle to which it is open exceeds a predeter 
mined angle. 
Among prior devices having such functions are door 

checks (closers) using both a hydraulic resisting means 
and a spring contracting means or simple devices using 
a spring means only. 
Door checks are usually equipped with a spring con 

tracting means and a hydraulic resisting means for con 
trolling the spring contracting means, and are placed 
between the top corner of the door and the door frame. 

Due to its heavy weight and large dimensions, how 
ever, the door check usually must be installed in a very 
limited area, thus affecting the appearance of the door 
and also being fairly expensive. Moreover, it reduces 
the durability of the door itself as it always applies tor 
sion thereto from the top corner. 
Automatic door-closing devices using spring means 

only cause the spring to expand further as the door is 
forced open more widely, resulting in an increased ten 
sion which means an increased force is required for 
opening the door while the door will close at a speed 
proportional to the amount it is opened. 
When the door is released from its open position, it 

will abruptly return to the close position, and will often 
cause noise, damage the door structure and much 
worse injure the door user therefore such devices have 
only a very small and limited scope of usage. 
The present invention provides a substantially im 

proved hinge over prior door checks or similar devices. 
The hinge according to the invention comprises a cam 
rigidly fixed to a hinge pintle, a fixed leaf rigidly se 
cured to the pintle, a movable leaf, pivotally connected 
to the pintle, and a spring rigidly secured on the mov 
able leaf and provided with a roller adapted to travel 
along the cam and control movement of a door in clos 
ing or opening. 
More specifically, the invention has advantages over 

the prior hinges in that it provides a combination of a 
hinge proper and a device for controlling the automatic 
rotation or force of rotation of a door or box lid, pre 
venting the door or box lid from receiving an excessive 
pressure as the force point is placed in the neighbor 
hood of the hinge pintle and retaining the good appear 
ance of the door. 

BRIEF SUMMARY OF THE INVENTION 

The present invention relates to a hinge structure 
comprising a fixed leaf rigidly secured to the hinge pin 
tle, a movable leaf rotatably connected to the pintle, a 
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2 
cam having a curved surface and adapted to control 
movement of the movable leafor door, and a spring rig 
idly secured by screw means on the movable leaf and 
provided with a roller adapted to travel along the 
curved surface of the cam. 

In this structure, the movable leaf or door, which is 
released from an open position toward a closed posi 
tion, can be checked or slowed down by the can and 
roller functions, 
The curved profile of the cam can be designed as de 

sired, variable in accordance with the first and last posi 
tions selected where the movable leaf will receive a 
force of rotation and the selected position where it will 
be stopped. The cam may be constructed such that the 
movable leaf will be stopped at a 0 position and at a 
180 position, and the section corresponding to a 30 
point to a 0 point may be steeply formed as to increase 
the door-closing force, and a section corresponding to 
a an eighty-degree point to a 180-degree point are so 
formed with a uniform curvature so as to allow a door 
to stop at any desired point thereof. 
The cam may be made of either metal or synthetic 

resin. Light steel plate and nylon, for example, are pref 
erable, but other metals or synthetic resins may be used 
if they are easily formed as desired, agreeable with ei 
ther a steel roller or a synthetic resin roller and have a 
sufficient tenacity to resist repeated loads. Synthetic 
resins are more useful as they are not inclined to gather 
rust, cause no noise and make it possible to obtain cams 
of varied thickness. 
The cam may be a plate cam or a cylindrical cam, for 

example, both of which can serve the purposes de 
scribed herein. The spring should be preferably a pow 
erful steel spring having a strong resilience characteris 
tic and a comparatively small length and which can re 
sist repeated loads within the critical limits of resil 
ence. 

According to the present invention, the movable leaf 
is caused to rotate, and consequently the roller fixed by 
the free ends of the spring moves along the curved sur 
face of the cam fixed to the hinge pintle, to that the 
movable leaf is, forced to rotate or to stop by the spring 
elasticity and a given force of rotation is controlled 
within comparatively narrow limits of the pintle. 
BRIEF DESCRIPTION OF THE ACCOMPANYING 

DRAWINGS 
FIG. 1 is a plan view of a hinge employing a plate cam 

as a preferred embodiment of the invention. 
FIG. 2 is sectional view of the hinge of FIG. 1, whic 

is installed on a door in an open position. 
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FIG. 3 is a plan view of a hinge in an open position, 
employing one cylindrical cam of synthetic resin as a 
preferred embodiment of the invention. 
FIG. 4 is a sectional view of a hinge in which a roller 

is provided to move or roll along the curved surface of 
a Ca. 

FIG. 5 is a perspective view of the hinge of FIG, 3. 
FIG. 6 is a plan view of a hinge in an open position, 

employing two cylindrical cams as a preferred embodi 
ment of the invention, 
FIG. 7 is also a side view of the hinge of FIG. 6. 
FIG. 8 is also a sectional view of the hinge of FIG. 6. 

FIG. 9 is a side view of one of the two cams used in 
the hinge of FIG. 6. 



3,840,936 
3 

FIG. 10 is a side view of the other cam for the hinge 
of FIG. 6. 

DETAILED DESCRIPTION OF THE INVENTION 

4 
creasing the external diameter of the cam from a recess 
portion 6a where the door is placed in a closed posi 
tion, a turning portion 6c having the greatest diameter 
just before reaching a 90 position, a plane portion 6d 

The present invention will be further described to il- 5 having a smaller diameter to go in a straight line to a 
lustrate, for example, three preferred embodiments of 
the hinge thereof by reference to the accompanying 
drawings, as follows: 
FIGS. 1 and 2 show one hinge structure in which a 

plate cam is fixed to a hinge pintle and a roller is forced 
to move and roll along the curved surface of same cam. 

FIGS. 3, 4 and 5 show another hinge structure in 
which a roller is forced to move or roll along the curved 
surface of a cylindrical cam. 
FIGS. 6,7,8,9 and 10 show the other hinge structure 

in which two cylindrical cams having partially a differ 
ent curved surface are fixed to the pintle, along which 
two rollers are forced to move or roll respectively. 
The cam used may take different forms and is appro 

priately designed, depending on the angle to which the 
door is to be opened and the position when the door 
will be given a rotational force force as well as the 
amount of the force given. 
Forms of the cam may be available in different pro 

files as the door leaf or the lid differs in weight or di 
mensions, and the number of the cams used may be op 
tional according to different purposes. 
Now, the hinge structure as shown in FIGS. 6 through 

10 will be described in more details, as follows: 
Joining parts or knuckles (joining knuckles) 2a, 2b, 

2c of a fixed hinge leaf 2 are fixedly mounted to a hinge 
pintle 1, joining parts or knuckles (joining knuckles) 
4a, 4b of a movable leaf 4 are pivotally connected to 
the pintle 1 and cylindrical cams 5, 6 are fixed between 
the knuckles 4a and 2b and between the knuckles 2b 
and 4b, respectively. The cams 5, 6 are fixed to the pin 
tle i by means of a key 3. Other means than the key 3 
by which the cams are fixed may be available, for ex 
ample, by forming the pintle in a square cross section 
and a hole of the cam in the same cross section to regis 
ter with the pintle. 
Any means may be suitable if the cams can be fixed 

thereby to the pintle 1 to prevent any rotation thereof. 

Means 7 and 8 through which a U-shape portion of 
springs 9 and 10 are respectively inserted are placed on 
the movable leaf 4 and the U-shape portion is fixed by 
screws 11 and 12. . 

Roller 13 and 14 are rotatably fixed by the free ends 
of the spring 9 and 10 and resiliently contacts and rolls 
along the curved surface of the cam 5, 6, respectively 
The springs 9 and 10 are provided with portions of 

two or three windings in the middle thereof in order to 
increase their critical resilience. In F.G. 6, members 15 
and 16 are hinge-mounting holes made on the leaves. 

The cylindrical cam 5 as shown in FIG. 9 is so formed 
as to provide a continuous curved surface comprising 
a slanting portion 5b gradually increasing the external 
diameter of the cam from a recess portion 5a for which 
holds the door in a closed position, a slanting portion 
5c gradually decreasing the external diameter which is 
the greatest at about 90 position, and a recess portion 
5d for locking the roller at a 180 or open position. 
The cylindrical cam 6 as shown in FIG. 10 is so 

formed as to provide a slanting portion 6b gradually in 
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150 position, a portion 6e having the uniform diameter 
and a recess portion 6f for locking the roller at a 180° 
position. 
The cylindrical cams 5 and 6 and a portion 6c of the 

cam 6 may be available in different forms and at differ 
ent angles, respectively, according to desired applica 
tion of the hinge. 
As one of the cylindrical cams 5, 6, for example the 

cam 5, continues to give a force of rotation until reach 
ing a predetermined angle, and upon reaching said an 
gle, the cams 5, 6 give a combined force of rotation, it 
follows that the door or the lid will receive double the 
force of rotation immediately before its closed position, 
namely at a 70 position according to the invention, 
and will be closed securely, 
The embodiment described above will be further ex 

plained, wherein in order to rotate the movable leaf 4 
in the direction indicated by an arrow 19 in FIG. 8, it 
requires a sufficient force of rotation to surpass the re 
sistance arising from the elastic contact of the cylindri 
cal cam with the roller. When the roller contacts the 
plane portion 6d of the cam 6, the force of rotation will 
be reduced by approximately half and will make it easy 
to open the door or the lid. When the roller fits in and 
is locked by the recess portion 5d, 6f, the movable leaf 
stops moving. 
The placement of the said portions 5d, 6f is not re 

stricted to a 180 position, but may be anywhere as de 
sired, for example, at a 90 position where the door can 
be opened to a 90 position and kept at that position. 
The cam may be structured to provide portions of 
greater diameter starting from the recess portions 5a, 
6a until approximately the 90'position, and portions of 
smaller diameter thenafter so that the door can be 
opened automatically or else portions of uniform diam 
eter thenafter so that the door can be opened very 
slowly. . . 

Next, the hinge structure as shown in FIGS. 1 and 2 
5 will be described in more details, as follows: 
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The hinge is equipped with a plate cam instead of the 
cylindrical cam as referred to earlier, in which joining 
parts or knuckles 21a 21b of a fixed leaf 21 are fixed 
to a pintle 20, metal plate cams 22 and 23 being spaced 
by 1 are fixedly placed in the middle of the pintle 20. 
Joining parts or knuckles 24a and 24b of a movable leaf 
24 are pivotally connected to said pintle 20 and the 
cams 22, 23 are fixed by a key 30 in order to prevent 
any rotation thereof. 
Means 25 through which a U-shape portion of a 

spring 26 is inserted is provided on the movable leaf 24 
and the U-shape portion of the spring is fixed by a 
screw 27. 
A roller. 28 is rotatably connected to leaf 24 by the 

free ends of the spring 26 and resiliently contacts the 
curved surface of the cans 22, 23. : 
The two cams. 22, 23 are identical in profile and 

contact the roller on either side resepctively, causing a 
rotational force when the roller is moving or rolling 
along the curved surface of the cams 22, 23. In FIG. 1, 
29 denotes hinge-mounting holes made on the leaves, 
26b is a coiled portion of the spring 26 and 21c is an 
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opening made on the fixed leaf to allow the roller to 
pass. 
The two plate cams have a uniform profile as ex 

plained above, but the profile of each can be different 
to provide different angular positions to obtain differ 
ent forces of rotation. 
The hinge structure as shown in FIGS. 3, 4 and 5 will 

be described in more details, as follows: 
Joining parts or knuckles 32a, 32b of a fixed leaf 32 

are fixed to a pintle 31, and a nylon cylindrical cam 33 
is fixed by a key 34 centrally of the pintle 31. Knuckles 
35a, 35b of a movable leaf 35 are pivotally connected 
to the pintle 31. Means 36 through which a U-shape 
portion 37a of a spring 37 is inserted is provided on the 
movable leaf 35, the U-shape portion 37a being fixed 
by a screw 38, and a metal roller 39 is rotatably fixed 
by the free ends of the spring 37 and resiliently contacts 
the curved surface of the cam 33. 40 is an opening for 
the roller passage and 41 is hinge-mounting holes. The 
cam 33 has a recess portion 33a at a 0 position and a 
recess portion 33b at a 180 position along the curved 
surface thereof. When the roller fits in and is locked by 
the portion 33a or 33b, the door can be securely kept 
in an open position, and can resist any strong wind. 

If the position of the portion 33b is placed at a certain 
angle the door can be kept open at such angle. Further 
more, if the cylindrical cam is given a slanting portion 
between the recess portion 33a at a 0 position and the 
70 position, the door will be closed automatically 
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6 
when it reaches a 90 position. 
According to the invention having been thus de 

scribed, the hinge can ensure the door will closed auto 
matically by means of the force caused on its pintle, 
and can also securely hold the door in a position where 
the roller fits in or is locked by the recess portion made 
on the face of the cam. 
When the cam takes a substantially circular form 

having no eccentricity, the door can be stopped at any 
desired position. 
While the purposes and specific embodiments of the 

invention have been described, it will be apparent that 
changes and modifications can be made within the 
scope and spirit of the invention in accordance with the 
definition of the invention as claimed. 
What is claimed is: 
1. An integral hinge and hinge stop device for holding 

doors and the like having hinge pintles, comprising a 
fixed hinge leaf and a movable hinge leaf having joining 
knuckles pivotally connected to said hinge pintle, a plu 
rality of cams fixed to said pintle, each having a differ 
ent curved surface, a plurality of springs rigidly secured 
to the movable leaf intermediate the ends of said 
springs and a roller means or cam follower attached to 
each of the spring ends and positioned to move along 
the curved surfaces of the cams, said cams, said springs 
and said roller means coacting to control the move 
ment of the movable leaf. 
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