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57 ABSTRACT 

A combined assembly operating as both a hinge and a 
door stop is provided with a pair of hinge leaves hav 
ing a torsion spring interposed therebetween. The 
hinge leaves rotate relative to each other and the tor 
sion spring is mounted in one of the hinge leaves and 
has thereon a roller which engages a stop mechanism 
supported by the other hinge leaf. The mounting of 
the torsion spring upon its associated hinge leaf is ef. 
fected by an elongated groove formed in the body of 
the hinge leaf within which a portion of the torsion 
spring is fitted. Protuberances extending from the 
body of the hinge leaf extend transversely of the 
groove and operate to fixedly hold the torsion spring 
in place. The stop member is generally in the form of 
a cam which is engaged by the roller operating as a 
cam follower. Each of the leaves of the assembly may 
be formed of molded or cast pieces with one of the 
leaves preferably being cut from elongated bar stock. 

7 Claims, 5 Drawing Figures 
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COMBINED DOOR STOPPER AND HNGE 
ASSEMBLY 

BACKGROUND OF THE INVENTION 

The present invention relates generally to door 
n () unting structures and more particularly to a com 
bined assembly operating both as a door hinge and 
stopper. More particularly the present invention relates 
to a construction wherein a combined hinge and stop 
per may be formed with a pair of hinge leaves having 
a torsion bir spring operatively interposed therebe 
tween. The spring is formed as a generally rod-like 
member which is bent to have its ends configured as a 
pair of spring arms. The torsion spring is fixedly 
mounted upon one of the hinge leaves and a roller 
which operates as a cam follower is mounted upon one 
of its spring ends. The other hinge leaf includes a stop 
member generally formed with a cam surface which is 
engageable by the roller to perform the stopping func 
tion of the assembly. The torsion bar spring is so 
mounted and arranged in a front slotted recess of one 
of the hinge leaves that the two leaves may be turned 
freely relative to each other about a hinge pin through 
a certain (pening angle before the roller engages the 
first of the stop cam surfaces. The force of the torsion 
bar spring resists further relative rotation of the hinge 
leaves in both directions thereby requiring additional 
force to be applied lifting the roller from engagement 
with a portion of the cam stop surface against the load 
of the torsion bar spring when the hinges are to be ro 
tated further. 
Door stoppers of the aforementioned type structurely 

connhined with a hinge member have been heretofore 
known is, for examplc, disclosed in German Pat. Nos. 
1584,039 and 204 1,017. In such known assemblies, a 
torsion bar spring is held in a block of one of the hinge 
leaves extending transversely to the hinge axle within 
hores or similar recesses. However, in such known as 
senhlies the construction thereof is limited in applica 
tion to hinges comprising at least one hinge leaf formed 
as a drawn metal part and having a U-shaped cross 
sectional profile. For many applications the use of a 
hinge leaf designed as a drawn metal part introduces in 
undesirable increase in the cost of the hinge. Further 
more, the stop member associated with the stop arm of 
the torsion spring mounted on one of the hinge leaves 
in the type of door stopper above described is formed 
by a corresponding block of the hinge leaf extending 
transversely to the hinge axle. In practice, this requires 
that the hinge leaf be designed as a drawn metal plate. 
Apart from the fact that hinge leaves designed as 
pressed metal parts are not always desirable for the real 
sons mentioned above, they have the additional disad 
vantage that the stops consist of drawn metallic mate 
rial which is relatively easily deformable and which is 
subject to considerable wear when in use. Thus, toler 
ance increases gradually appear in the hinge thereby 
leading in operation to the occurrence of a relatively 
loud cracking noise in the door stopper. 

In view of the state of the art herein before discussed, 
the present invention is directed to the problem of pro 
viding a door stopper of the above mentioned type 
which is structurally combined with a hinge member 
and which permits, on the one hand, the use of conven 
tional hinge profiles for the production of the hinge 
leaves and, on the other hand, provision of hard bear 
ing surfaces in the range of the stop members formed 
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on the other hinge leaf cooperating with the stop arm 
of the torsion spring irregardless of the material which 
is used for the production of the hinge leaf. The inven 
tion is further aimed at a design of the stop arm of the 
torsion spring and of the stops on the hinge leaf mem 
her cooperating there with which will eliminate the 
cricking noises which occur even after prolonged use 
of the hinge, thereby giving rise to more desirable oper 
ating features of the assembly. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, both of the 
hinge leaves of the assembly are formed in a known 
manner from molded pieces, with the hinge leaf having 
the torsion bar spring mounted thereon being cut to 
length from elongated stock having a desired rolled 
hinge section and being provided with a groove extend 
ing parallel to the hinge axis to receive the torsion 
spring therein. The shaft of the torsion bar spring may 
be locked within the groove by means of forged protu 
berances which extend from at least one of the edges 
of the groove in a direction transversely of the groove 
axis. 
Since one of the hinge leaves may be cut from elon 

gated rolled stock having the cross-sectional configura 
tion of the hinge leaf, the groove which receives the 
torsion bar spring may be arranged in the stop side of 
the hinge section with one of its sides arranged at an 
angle of about 43 relative to the surface of the leaf 
with the other wall of the groove extending substan 
tially perpendicularly to the stop face of the hinge leaf. 
The locking of the shaft of the torsion bar spring in the 
groove is effected in accordance with a special feature 
of the invention by stamped protuberances provided in 
the hinge leaf wall adjoining the groove and inclined 
toward the stop face of the hinge leaf in such a way that 
a nose-type projection partly overlapping the shaft of 
the torsion bar spring is formed. These projections 
overlapping the torsion Spring are produced in accor 
dance with the present invention in the range of two 
opposite edge Zones of the hinge leaf so that, in this 
manner, the hinge leaf is reshaped while in the cold 
condition. This approach to mounting of the torsion 
bar spring in the hinge leaf which is produced by being 
cut from rolled elongated stock, gives rise to a further 
advantage, in addition to permitting use of hinge sec 
tions formed from rolled stock, inasmuch as the fasten 
ing of the torsion bar spring may be effected in a simple 
manner with minimum cost and without requiring addi 
tional parts. Since the torsion bar spring is inserted into 
the stop face of the hinge leaf, the fastening points are 
required merely to prevent the torsion bar spring from 
moving in a longitudinal direction with this effect being 
positively achieved even without great care being ex 
erted with regard to manufacturing tolerances. 
By a further feature of the present invention one of 

the hinge leaves is designed with a single eye or bearing 
hole through which the hinge can extend and the tor 
sion bar spring is mounted or associated with this sin 
gle-eye hinge leaf while the other hinge leaf is designed 
as a double-eye memher made of cast iron, particularly 
a malleable cast iron member. In order to provide stops 
exhibiting sufficient wear resistance for the stop arm of 
the torsion bar spring, the assembly of the invention is 
arranged, in accordance with an additional feature 
thereof. So that the stops are configured in the form of 
a cam disk made from steel plate and attached on a 
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block of the hinge leaf extending transversely to the 
hinge axis. The cam disk is preferably connected to the 
hinge leaf block by riveting and comprises at least one, 
but preferably several, cam nodules defining cam re 
cesses therebetween. 

in accordance with an additional feature of the in 
vention, the roller which is arranged on the stop arm of 
the torsion bar spring and which cooperates with the 
cam disk arranged on the other hinge leaf is provided 
with a collar which engages the underside of the cam 
disk. The roller collar engaging the underside of the 
cam disk prevents the roller from moving in an axial di 
rection along the arm of the torsion bar spring during 
operation of the door stopper, thus preventing disen 
gagement of the cam disk therefrom. 
According to another feature of the invention, the 

roller which is arranged on the stop arm of the torsion 
bar spring comprises circumferential gear-like teeth 
and is adapted to the shape of the cam surfaces on the 
cam disk such that both of these elements cooperate in 
a form-fitting manner and they are thereby substan 
tially free of slippage or play when in an engagement. 
ln order to prevent the teeth of the roller from skipping 
the cam nodules of the cam disk and to avoid the result 
ing cracking noises which could occur during the oper 
ation of the door stopper, the roller may be formed 
with larger intervals between the teeth thereof and par 
ticularly in a star-like configuration in order to dimen 
sion the size and the intervals of the cam nodules on the 
cam disk such that the roller is constantly in engage 
ment therewith thereby to avoid skipping of cam nod 
ules which are not properly arranged opposite the tooth 
troughs of the roller. 

Finally, by an additional feature of the invention, 
there is provided a stop member which limits the maxi 
mum opening which can be achieved between the two 
hinge leaves with the stop member being formed by an 
inwardly directed bent portion of the outer hinge leaf 
designed with a double-eye configuration, which stop 
member cooperates by abutment with the other hinge 
leaf. Compared with other known structures for door 
stoppers of this type, this configuration has the advan 
tage that the door stopper operates in a manner which 
eliminates the necessity of utilizing the torsion bar 
spring stop arm as a limit stop, thereby avoiding this ad 
ditional load from being placed upon the torsion bar 
spring and at the same time achieving a more stable 
limit stop effect. 
The various features of novelty which characterize 

the invention are pointed out with particularity in the 
claims annexed to and forming a part of this disclosure. 
For a better understanding of the invention, its operat 
ing advantages and specific objects attained by its use, 
reference should be had to the accompanying drawings 
and descriptive matter in which there are illustrated 
and described preferred embodiments of the invention. 

THE DESCRIPTION OF THE DRAWINGS 

In the drawings, FIG. 1 is a side elevation of a hinge 
and door stopper in accordance with the present inven 
tion; 
FIG. 2 is a rear view of the combined hinge and door 

stopper, 
FIG. 3 is a sectional view taken along the line III-III 

of FIG. 
FIG. 4 is a sectional view corresponding to the sec 

tional view of FIG. 3 taken through a combined hinge 
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4. 
and door stopper assembly depicting a second embodi 
ment of the invention wherein the roller cooperating 
with the cam disk is formed with circumferential teeth; 
and 

FIG. 5 is a sectional view of a combined hinge and 
cloor stopper assembly according to the invention cor 
responding to FIG. 3 depicting a third embodiment 
wherein a more widely spaced configuration for the 
teeth on the roller which cooperates with the cam disk 
is shown. 

DETAL DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings, the combined door 
stopper and hinge assembly of the present invention is 
shown as comprising a pair of articulated hinge leaves 
1 and 2 rotatably mounted together by a hinge pin 3 
forming the hinge axis of the assembly. The hinge leaf 
1 is shaped with an angular, preferably L-shaped cross 
sectional profile and comprises a member which is 
formed by cutting an appropriate length from a rolled 
elongated member having the desired cross-sectional 
configuration. The hinge leaf comprises a stop face 
4 which is rolled to have formed therein a groove 6 
adapted to receive a shafts of a torsion bar spring. The 
groove 6 is configured with a wall 7 which extends sub 
stantially perpendicularly to the stop face 4 of the hinge 
leaf and with another will 8 which is inclined at in 
angle of approximately 43 relative to the plane of the 
stop face 4. During manufacture of the assembly, the 
torsion bar spring is first inserted with its shaft portion 
5 into the groove 6 and is subsequently secured therein 
by the provision of stamped portions 9 formed on the 
stop face 4 adjacent the wall 8 of the groove 6 with pro 
tuberances 10 which partly overlap the shaft 5 of the 
torsion bar spring. 
As will be seen from the lower half of the view of 

FIG. 2 and the corresponding portions of FIG. 4, the 
grooves can be formed in the manner of grooves 6' hav 
ing parallel walls 7' extending perpendicularly to the 
stop face 4 with the shaft 5 of the torsion bar spring 
being locked in place by stampings 9' which are pro 
vided in the stop face 4 directly adjacent the wall 7 
forming the noses or protuberances 10' partly overlap 
ping the shaft 5 of the torsion bar spring. 
The torsion bar spring comprises a pair of bent ends 

forming arms 11 and 12 with one of the arms 11 being 
supported within the hinge leaf 1 and with the other 
arm 12, which forms a stop or abutment arm, cooperat 
ing with a cam disk 15 which is secured on a block 14 
extending transversely to the hinge axis by means of a 
section of the arm 12 which extends parallel to the 
shaft 5. The stop arm 12 is guided with its free end 16 
in a front slotted recess 17 of the hinge leaf 1. A roller 
13 has at least one radial flange or collar 19, as best 
seen particularly from the bottom half of the view of 
FIG. 2, which engages the underside of the cam disk 
15. The cam disk 15 consists of a steel plate secured by 
means of a riveted joint 18 on the block 14 of the hinge 
leaf 2. 

In the embodiment represented herein, the hinge leaf 
2 is formed of a cast iron part, particularly a malleable 
cast iron part, and is provided with a fastening plate 20 
consisting of sheet steel for fastening upon a door part 
(not shown). 
The cam disk 15 is provided along its circumferential 

edge with radially projecting cam nodules 21, having 
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stop recesses 22 defined there between, with the nou 
ules 2 being so spiced that they may receive there he 
tween for engagement with the cam clisk 15 a portion 
of the peripheral surface of the roller 13. 

In its simplest form, the roller 13 is configured with 
a smc hoth circumferential surfince 2, which cc)(cratics 
with the cann surface of the cann disk 15, as shown in 
Fl(S. l Inc. 
By a further embodiment of the invention shown in 

FIG. 4, the roller may be formed as a roller 13 having 
circumferential tecth 24, with the spacing or arrange 
ment of the teeth 24 in the roller 13' heing clapted to 
the design (f: cann disk such is the clisk 15 having cam 
nodules 21' with the nodules 2 engaging, at least pur 
tially, the tooth troughs formec hetween the circumfer 
ential lecth 24 (f the roller 13'. 

In accordance with : further embodiment of the pres 
ent invention represented in FIG. 5, a wider spacing 
can he provided between the teeth of the roller and, 
more particularly, a star-shaped roller 13'' may be 
formed with cam incyclules 25 which are s() arranged and 
designed that they may be correspondingly associated 
with radial can projections 21' of the cam disk 15 in 
such a manner that the roller 13' will be in constant 
engagement with the cann projections 21 '' (over its cir 
cumferential toothing 25. As shown in FIG. 5, the cam 
projections 21' are preferably formed with a profile 
having a gently rising slopc (on the back sicles incl: 
more steeply rising slope () in their forward sicles. 

In adolition, as shown in FGS. 3-5, the issumhly may 
be provided with a limit stop member 27 extenkling in 
a direction parallel to the hinge axle and having a 
bent portion 26. The stop member 27 is formed on the 
hinge leaf 2 and is located so that the bent portion 26 
may be engaged by the hinge leaf l to limit further rota 
tion thereof in the clockwise direction as seen in FICi. 
3. 
While specific embodiments of the invention have 

been shown and clescribed in detail to illustrate the ip 
plication of the inventive principles, it will be under 
stood that the invention may be embodied otherwise 
without departing from such principles. 
What is claimed is: 
1. In a combined door stopper and hinge assembly 

including a first and a second hinge leaf, a hinge pin 
pivotally interconnecting said hinge leaves for relative 
rotation about a hinge axis, a torsion spring having a 
body portion affixed to said first hinge leaf and a pair 
of bent ends forming spring arms, means connecting 
one of said spring arms with said first hinge leaf, a stop 
member formed upon sail second hinge leaf, and a rol 
ler mounted upon the other of said spring arms in a pc 
sition to operatively engage said stop member during 
pivotal movement of said hinge leaves relative to each 
other, said torsion spring being carried in said first 
hinge le:i? in such a manner that said hinge leaves may 
be swung to turn freely relative to each other over a 
predetermined angle of rotation prior to engagement of 
said stop means by said roller, said torsion spring oper 
ating to create a spring force resisting further relative 
rotation between said hinge leaves when said roller en 
gages said stop means, said stop means being config 
ured to permit further relative rotation between said 
hinge leaves upon application to one of said hinge 
leaves of a force tending to overcome the stopping 
force created by engagement between said roller and 
said stop means, the innprovement wherein: 
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at least one of said hinge leaves is formed as a seg 
ment of a continuous rolled hinge section; 

said first hinge is formed with a stop surface having 
defined therein a longitudinal groove extending 
parallel to said hinge axis, said groove being de 
fined between it pair of sicles extencing generally 
transversely to saic stop surface with one of said 
sicles extending at an angle of about 43 relative to 
said stop surfice; 

said botly portion of saic torsion spring is securely 
mountec upon said first hinge leaf to extend within 
saic longitucinal groove; and 

locking protuberances in the form of stamped por 
tions of said first hinge leaf are formed in the stop 
surface of said first hinge leaf to extend trans 
versely of said groove to partially overlap said tor 
sion spring for locking said torsion spring in posi 
tion within said groove to secure said torsion spring 
against movement in an axial direction relative to 
said first hinge leaf. 

2. An assembly according to claim 1 wherein saic 
locking protuberunces are formed from stampccl por 
tions of sail first hinge leaf provided along both sides 
of said groove to purtially extend from both said sicles 
over said torsion spring located within saic groove. 

3. An assembly according to claim 2 wherein saic rol 
lucr mounted upon said arm of saic torsion spring is con 
figured with at least one racially extending collar ar 
ranged to engage along one sicle of said cum disk. 

4. An assembly according to claim 1 wherein said 
stop means comprise a cam disk mounted upon saic 
second hinge leaf and shapect to define a can surface 
formed with a plurality of radially extending can noc 
ules and where in saic roller mounted upon stic arm of 
saic torsion spring comprises circumferential teeth 
configured and arranged to correspond with the shape 
of suid cann surface of said cum disk in manner 
whereby said disk and said roller may be brought into 
engagement to cooperate with each other substantially 
free of slippage therebetween. 

5. An assembly according to claim 4 wherein said 
teeth of said roller are provided with a relatively wide 
spacing there between with said roller being shaped in 
the form of a star and wherein the form and arrange 
ment gf the cam nodules of said cam disk are so 
adapted to the division of the circumferential teeth of 
said roller that said roller inct said cam disk may be 
maintained with their cooperating surfaces constantly 
in engagement with each other. 

6. An assembly according to claim 1 wherein said 
second hinge leaf comprises a limit stop member ex 
tending generally parallel to the axis of said pivotal 
connection and including a bent end portion dapted 
to be abutted by said first hinge leaf to prevent further 
relative rotation between said leaves beyond said point 
of abutment. 

7. An assembly according to claim 1 wherein said 
stop means comprise a cam disk made from sheet steel 
and secured by means of a riveted joint on a portion of 
said second hinge leaf to project transversely if the axis 
of said pivotal connection, said cam disk being pro 
vided along a portion thereof extending beyond said 
second hinge leaf with at least one ridially projecting 
cam nodule located to he peratively cngaged by silid 
rtiller. 
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