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(57) ABSTRACT 

The present invention is a torque producing apparatus com 
prising a ?rst member, a second member, and a retention 
means. The ?rst member has ?rst and second arms, each 
having ?rst and second ends, and a connection portion 
adjacent the joined ?rst ends of the ?rst and second arms. 
The arms have an outer surface and de?ne an axial aperture. 
The axial aperture de?nes at least a portion of an inner 
surface of the arms. The second ends of the arms de?ne an 
opening betWeen the touter and inner surfaces. At least one 
of the inner and outer surfaces have a predetermined diam 
eter When the member is in a relaxed state. The second 
member has a surface arranged to engage in interference ?t 
against at least one surface of the ?rst member When the ?rst 
member is in its relaxed state. The retention means engages 
the connection portion of the ?rst member so that the second 
member rotates relative to the ?rst member upon relative 
rotation of the second member and the retention means. 

26 Claims, 3 Drawing Sheets 
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CLIP FRICTION HINGE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

The present invention relates to torque-producing friction 
hinges. More speci?cally, the present invention relates to a 
clip or multiple clips radially compressed on a shaft to 
produce rotational friction or torque betWeen the shaft and 
the clip(s). 

Friction hinge devices are used to support objects at 
selected angular positions relative to a main body. For 
example, friction hinges are used in notebook computers to 
support a computer screen at various angular locations 
relative to a computer base. They are also used to support 
Windshield visors in motor vehicles at various angles. 

One type of friction hinge is a spring hinge Which utilizes 
a helical spring Wrapped around a shaft. In a relaxed state, 
the spring has an inner diameter less than the outer diameter 
of the shaft to frictionally engage the shaft so that the spring 
and shaft Will tend to rotate together. In use, the shaft is 
connected to a rotatable body. As the body and the shaft are 
rotated, one of the spring ends or “toes” is oriented to contact 
a stop, Which is typically part of a stationary support. The 
engagement of the spring toe With the step Will cause the 
spring to slip relative to the shaft, rather than rotate With the 
shaft. This Will generate torque. Such a spring hinge can be 
designed to provide a fairly constant torque or resistance to 
rotation throughout its range of motion. 

Another type of a friction hinge device is an axial com 
pression hinge. An axial compression hinge includes at least 
tWo friction discs compressed against each other on a shaft. 
The axial compression hinge utilizes a compression force 
along the axis parallel With its shaft. An arm is attached to 
one of the friction discs While the other friction disc is 
secured to the shaft. As the arm is rotated relative to the 
shaft, the friction betWeen the surfaces of the discs creates 
torque. 

Both the spring hinge and the axial compression hinge 
have limitations and dif?culties. For example, With respect 
to the axial compression hinge, it is often dif?cult to attach 
the friction discs to the arms and also dif?cult to secure the 
discs to the shaft. The dif?culty in attaching the arms to the 
discs greatly increases When additional discs are added to 
the shaft in an attempt to increase torque. More particularly, 
each disc that is added must have an additional arm attached 
to it. The space limitations of most applications make the 
connection of additional arms impractical. 

The axial compression hinge also must have a mechanism 
Which suf?ciently delivers enough axial compression force 
to maintain friction betWeen the discs. It is often dif?cult to 
maintain a relatively constant axial compression force on the 
discs. This causes non-constant torque Which is a very 
undesirable characteristic. 

Also, the particular connection betWeen the friction discs 
and the arm can affect the overall torque produced by the 
axial compression hinge. The friction effect is not constant 
or predictable and may also cause non-constant torque. 

Finally, the friction discs must be formed to very speci?c 
tolerances. Variations in the siZe of the discs Will signi? 
cantly affect the overall torque of the device. This presents 
problems in machining multiple components to exact toler 
ances. 
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2 
With respect to the spring hinge, the overall siZe of the 

spring hinge is often too large for certain applications 
requiring relatively large torque. With the spring hinge 
design, the most effect Way to substantially increase torque 
is to add additional springs to the shaft. This Will substan 
tially increase the siZe of the package required to contain the 
friction spring hinge. Space limitations of many applications 
make the addition of spring elements impractical. 

In addition, spring hinges require that the spring toe be 
secured to, or otherwise engage, the support base so that the 
spring is held stable as the shaft is rotated relative to the 
support base. HoWever, if the spring toe is extended to 
engage a stop portion on the support base, this engagement 
Will only occur in one direction of rotation of the shaft. In 
the opposite direction the spring toe Will rise off the stop 
portion of the support base alloWing the spring to rotate With 
the shaft. Hence, the torque producing effect of the spring 
hinge is unidirectional. Bi-directional spring hinges exist, 
but these usually require engaging a spring toe to the support 
base at both ends of the spring so that the spring is held 
stable as the shaft is rotated in either direction. 

Spring hinges also require very accurate machine toler 
ances. The spring toes must terminate precisely at the stop 
portion of the support structure. The precise location of the 
spring toes relative to the stop is critical to the performance 
of the spring hinges. If the space betWeen the spring toe and 
the stop is too large, the hinge Will have free play, that is, 
there Will be no torque for a limited range until the spring toe 
engages the stop. On the other hand, if the radial tolerance 
betWeen the spring toe and the stop is too small, the toes Will 
make the spring hover over the shaft resulting in no or loW 
torque. 

Finally, the overall torque of the spring hinge is usually 
signi?cantly affected by the antirotation elements of the 
device. More speci?cally, the overall torque of the spring 
hinge is signi?cantly affected by the engagement of the 
spring toe With the stop on the support base. As the spring 
toe engages the support base stop, the spring tends to “Wrap 
open”, that is, lift off the shaft. This decreases the friction 
betWeen the spring and the shaft, Which in turns decreases 
the torque produced by the spring hinge. 
The present invention solves these and other problems 

associated With the prior art. 

SUMMARY OF THE INVENTION 

The present invention is a torque producing apparatus 
comprising ?rst and second members and retention means. 
The ?rst member has a ?rst arm, a second arm, and a 
connection portion. The ?rst and second arms have an inner 
and an outer surface and de?ne an aperture. The ?rst and 
second arms have an opening betWeen the inner and outer 
surfaces. When the member is in a relaxed state, at least one 
of the inner or the outer surface has a predetermined 
diameter. The second member has a surface that engages one 
of the inner or outer surface of the ?rst member. The 
retention means engages the connection portion of the ?rst 
member so that the second member rotates relative to the 
?rst member upon relative rotation of the second member 
and the retention means. 

In one embodiment of the present invention the second 
member is a rotatable shaft. The shaft has a surface With an 
outer diameter greater than a predetermined diameter of the 
inner surface of the ?rst member When the ?rst member is 
in a relaxed state. The surface of the shaft is engaged in 
interference ?t to the inner surface of the ?rst member. The 
retention means engages the connection portion of the ?rst 
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member so that the shaft rotates relative to the ?rst member 
upon relative rotation of the shaft and the retention means. 

In another embodiment of the present invention the sec 
ond member is a sleeve. The sleeve has a surface With an 
inner diameter smaller than a predetermined diameter of the 
outer surface of the ?rst member When the ?rst member is 
in a relaxed state. The surface of the sleeve is engaged in 
interference ?t to the outer surface of the ?rst member. The 
retention means includes a shaft con?gured to engage the 
connection portion of the ?rst member so that the sleeve 
rotates relative to the ?rst member upon relative rotation of 
the sleeve and the shaft. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a friction hinge according 
to a preferred embodiment of the present invention. 

FIG. 1A is an end vieW of a friction hinge according to a 
preferred embodiment of the present invention. 

FIG. 2 is a perspective vieW of a partially assembled 
friction hinge according to a preferred embodiment of the 
present invention. 

FIG. 3 is a perspective vieW of a clip for a friction hinge 
according to a preferred embodiment of the present inven 
tion. 

FIG. 4 is a perspective vieW of a friction hinge according 
to a ?rst modi?cation of the present invention. 

FIG. 5 is a perspective vieW of a friction hinge according 
to a second modi?cation of the present invention. 

FIG. 6 is a perspective vieW of a clip for the friction hinge 
according to the second modi?cation of the present inven 
tion. 

FIG. 7 is a perspective vieW a friction hinge according to 
a third modi?cation of the present invention. 

FIG. 8 is a perspective vieW of a clip for the friction hinge 
according to the third modi?cation of the present invention. 

FIG. 9 is a perspective vieW of a friction hinge according 
to a fourth modi?cation of the present invention. 

FIG. 10 is a perspective vieW of a clip for the friction 
hinge according to the fourth modi?cation of the present 
invention. 

FIG. 11 illustrates the formation of multiple clips from a 
single sheet of material. 

FIG. 12 is a perspective vieW of a clip for a friction hinge 
according to a ?fth modi?cation of the present invention. 

FIG. 13 is a perspective vieW of a clip for a friction hinge 
according to a sixth modi?cation of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIGS. 1—3 shoW a torque producing apparatus 20 inn 
accordance With the present invention. Torque producing 
apparatus 20 includes shaft 22 Which has a shaft surface 24, 
a plurality of clip members 26 and restraint 28. Members 26 
are frictionally engaged to the shaft surface 24 of shaft 22. 
Restraint 28 has an inner restraint surface 29. 

Each member 26 has an outer member surface 27 and 
includes connection portion 30, ?rst arm 32, and second arm 
34. First and second arms 32 and 34 are disjointed to de?ne 
an opening or slit 36. First and second arms 32 and 34 
include inner member surface 39 Which de?nes aperture 38. 
(See FIG. 3). When member 26 is in a relaxed state, inner 
member surface 39 has a diameter smaller than the outer 
diameter of shaft surface 24. Consequently, When shaft 22 is 
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4 
connected though aperture 38 to member 26, inner member 
surface 39 frictionally engages shaft surface 24. Arms 32 
and 34 of member 26 exert radial compression on shaft 22. 

In a preferred embodiment of the present invention, outer 
member surface 27 of ?rst and second arms 32 and 34 form 
a circular shape. Connection portion 30 comprises a 
rectangular-like projection With rounded protruding edges 
extending tangentially from the circular shape of ?rst and 
second arms 32 and 34. In this Way, the pro?le of outer 
member surface 27 appears substantially circular, With one 
overhanging portion extending tangentially off the circle. 
The diameter of the pro?le of outer member surface 27 is 
such that the radial thickness of arms 32 and 34 is substan 
tially larger than the axial thickness of member 26. 

Also in a preferred embodiment of the present invention, 
restraint 28 comprises a housing Which contains members 26 
and substantially contains shaft 22. Restraint 28 has a 
cylindrical-like body, a cross-section of Which substantially 
matches the pro?le of outer member surface 27. Inner 
restraint surface 29 folloWs the shape of outer member 
surface 27. In the substantially circular portion comprising 
?rst and second arms 32 and 34, inner restraint surface 29 is 
spaced aWay from member 26 de?ning gap 35. (See FIG. 
1A). The projection portion extending off the circular por 
tion comprising connection portion 30 directly engages 
inner restraint surface 29. 

In operation, torque producing apparatus 20 is used to 
produce torque. Restraint 28 is mounted to a stationary 
device, such as to the base of a notebook computer. Shaft 22 
is attached to a rotatable body such as a computer screen in 
the notebook computer. Friction betWeen member 26 and 
shaft 22 produces torque Which may be utiliZed to support 
the screen at various angular locations relative to the base. 

As shaft 22 is rotated, for example as the computer screen 
is lifted, friction caused by the interference ?t betWeen shaft 
surface 24 and inner member surface 39 causes member 26 
to tend to rotate With shaft 22. HoWever, inner restraint 
surface 29 engages connection portion 30 of member 26 
such that member 26 is not able to rotate relative to restraint 
28 as shaft 22 is rotated. 

In operation, the restraint of rotation of members 26 
relative to the shaft 22 causes resistance to rotation, or 
torque, as the computer screen is lifted relative to the 
computer base. In the preferred embodiment described 
above, the resistance caused by torque producing apparatus 
20 Will be substantially the same in either direction of the 
rotation of shaft 22. Unequal torque may be produced in 
opposite directions by forming arms 32 and 34 With unequal 
radial thickness, or unequal radial length from connection 
portion 30 (See FIG. 13). 

The apparatus of the present invention alloWs smaller 
packages to produce larger torque than Was possible With 
previous designs. By adding additional members 26 to shaft 
22 of the apparatus of the present invention, torque Will be 
increased. Unlike previous spring hinge designs Where the 
addition of an entire spring Was necessary to increase torque, 
the members of the present invention are relatively thin. 
Thus, torque is selectively increased With the present inven 
tion With no signi?cant increase in overall siZe of the device. 

Similarly, Where previous axial compression hinges 
required additional connection arms and the like in order to 
increase torque, no such similar features are needed for the 
present invention. Thus, relative siZe for the device is less 
for the present invention than With previous designs. 

In addition, the apparatus of the present invention can be 
utiliZed Without the often complicating concerns of securing 
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or stabilizing a spring toe. As previously discussed, the 
means of securing a spring toe can affect the torque pro 
duced. However, With the apparatus of the present invention 
the torque produced by the device is unaffected by antiro 
tation elements. More particularly, the antirotation elements 
of the present invention, namely, the connection portion of 
the member, is separate from the friction elements, namely, 
the outer surface of the shaft and the inner surface of the 
member. 

FIG. 4 shoWs alternative torque producing apparatus 40 in 
accordance With the present invention. Torque producing 
apparatus 40 includes shaft 22 Which has a shaft surface 24, 
a plurality of clip members 26 and restraint 42. Members 26 
are frictionally engaged With shaft surface 24 of shaft 22. 
Restraint 42 has an inner restraint surface 44 Which contacts 
outer member surface 27. 

Shaft 22 and members 26 interact essentially as described 
above With respect to torque producing apparatus 20. 
HoWever, restraint 42 only encompasses connection portion 
30 of member 26. Inner restraint surface 44 folloWs the 
contour of outer member surface 27 on connection portion 
30. 

In operation, torque producing apparatus 40 is used to 
produce torque essentially as described above With respect 
to torque producing apparatus 20. As shaft 22 is rotated, 
friction betWeen shaft 22 and member 26 causes member 26 
to tend to rotate With shaft 22. Inner restraint surface 44 
engages connection portion 30 of member 26 such that 
member 26 is not able to rotate relative to restraint 42 as 
shaft 22 is rotated, hence causing resistance to rotation, or 
torque. 

FIGS. 5 and 6 shoW alternative torque producing appa 
ratus 50 in accordance With the present invention. Torque 
producing apparatus 50 includes shaft 52 Which has a shaft 
surface 54, a plurality of clip members 56 and restraint 58. 
Members 56 are frictionally engaged to shaft surface 54 of 
shaft 52 and each have a ?rst connection portion 60 and a 
second connection portion 62, de?ning a slot 64. (See FIG. 
6). Restraint 58 is oriented to ?t into slot 64 and has an outer 
restraint surface 59. Thus, at least a portion of outer restraint 
surface 59 contacts both ?rst and second connection portions 
60 and 62. 

In operation, torque producing apparatus 50 is used to 
produce torque essentially as described above With respect 
to torque producing apparatus 20. AS shaft 52 is rotated, 
friction betWeen shaft 52 and member 56 causes member 56 
to tend to rotate With shaft 52. HoWever, outer restraint 
surface 59 of restraint 58 engages either the ?rst or second 
connection portion 60 and 62 such that member 56 is not 
able to rotate relative to restraint 58 as shaft 52 is rotated. 

For eXample, if shaft 52 is rotated in the direction of arroW 
51 indicated in FIG. 5, member 56 Will also tend to rotate in 
that same direction. HoWever, as shaft 52 is rotated, ?rst 
connection portion 60 contacts outer restraint surface 59 
such that member 56 cannot rotate. Similarly, as shaft 52 is 
rotated in the direction opposite to arroW 51 in FIG. 5, 
member 56 Will also tend to rotate in that direction and 
second connection portion 62 Will contact outer restraint 
surface 59 such that member 56 cannot rotate. 

In either direction of rotation the interference ?t betWeen 
outer restraint surface 59 of restraint 58 and ?rst or second 
connection portion 60 and 62 causes resistance to rotation, 
or torque. The torque generated by torque producing appa 
ratus 50 Will be substantially the same in either direction of 
the rotation of shaft 52. 

FIGS. 7 and 8 shoW alternative torque producing appa 
ratus 70 in accordance With the present invention. Torque 
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6 
producing apparatus 70 includes shaft 72 Which has a shaft 
surface 74, a plurality of clip members 76 and restraint 78. 
Members 76 are frictionally engaged With shaft surface 74 
of shaft 72. Restraint 78 has an inner restraint surface 79 
Which contacts outer member surface 77. 

Shaft 72 and members 76 interact essentially as described 
above With respect to torque producing apparatus 20. 
HoWever, member 76 includes connection portion 80, ?rst 
arm 82, and second arm 84 Which form a rectangular outer 
shape. Thus, the pro?le of outer member surface 77 appears 
substantially as a rectangle. (See FIG. 8). 

Restraint 78 only engages connection portion 80 of mem 
ber 76. Inner restraint surface 79 folloWs the contour of outer 
member surface 77 on connecting portion 80. 

In operation, torque producing apparatus 70 is used to 
produce torque essentially as described above With respect 
to torque producing apparatus 20. As shaft 72 is rotated, 
friction betWeen shaft 72 and member 76 causes member 76 
to tend to rotate With shaft 72. HoWever, inner restraint 
surface 79 contacts connection portion 80 of member 76 
such that member 78 is not able to rotate relative to restraint 
78. This produces torque. 

FIGS. 9 and 10 shoW alternative torque producing appa 
ratus 90 in accordance With the present invention. Torque 
producing apparatus 90 includes a non-circular shaft 92, a 
plurality of clip members 96 each of Which have an outer 
member surface 97, and sleeve 98, Which has an inner sleeve 
surface 99. Outer member surface 97 is frictionally engaged 
With inner sleeve surface 99. 

Each member 96 has an outer member surface 97 and 
includes ?rst arm 102 and second arm 104. First and second 
arms 102 and 104 are disjointed to de?ne slit 106 and 
oriented to de?ne connection portion 100. First and second 
arms 102 and 104 include inner member surface 109 Which 
de?nes aperture 108. (See FIG. 10). When member 106 is in 
a relaXed state, outer member surface 97 has a diameter 
larger than that of inner sleeve surface 99. Consequently, 
When member 96 is oriented in sleeve 98, inner sleeve 
surface 99 frictionally engages outer member surface 97. 

Shaft 92 has a shaft surface 94 and includes engagement 
portion 110 Which interlocks With connection portion 100. 
Connection portion 100 is shaped to ?t into engagement 
portion 110 so that shaft 92 may be inserted into members 
96 as they are oriented inside sleeve 98. 

In operation, torque producing apparatus 90 is used to 
produce torque. Sleeve 98 is mounted to a stationary device. 
Shaft 92 is attached to a rotatable body. The friction betWeen 
member 96 and sleeve 98 produces torque Which may be 
utiliZed in supporting the rotatable body at various angular 
locations relative to the stationary device. 
As shaft 92 is rotated, the engagement of engagement 

portion 110 With connection portion 100, as Well as the 
friction caused by the interference ?t betWeen outer member 
surface 97 and inner sleeve surface 99, causes sleeve 98 to 
tend to rotate With shaft 92. HoWever, because sleeve 98 is 
mounted to the stationary device, member 96 Will slip 
relative to sleeve 98 producing friction, or torque. The 
torque generated by torque producing apparatus 90 Will be 
substantially the same in either direction of the rotation of 
shaft 92. 
As shoWn in FIG. 11, a plurality of members 26 may be 

stamped out of a ?at sheet of material 120. Processes such 
as stamping, ?ne blanking and EDM may be used to produce 
highly repeatable members 26 at relatively loW cost. In this 
Way, members 26 can be manufactured at very strict toler 
ances in order to be used in the apparatus of the present 
invention to produce highly repeatable torque. 
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Previous hinge designs, such as spring hinges, rely upon 
very dif?cult forming procedures to produces rounded and 
shaped metals from a ?at material. This leads to inconsistent 
part tolerances and inconsistent torque. By avoiding all 
forming-type processing, the present invention generates 
very consistent torque. 

Using the stamping process, varying shapes may easily be 
implemented for member 26. For example, member 56 (See 
FIG. 6), member 76 (See FIG. 8), and member 96 (See FIG. 
10) can be manufactured using a stamping process. Further, 
member 26 can have connection portions 30 of varying 
con?gurations. FIGS. 12—13 shoW members 130 and 140 
With corresponding connection portions 132 and 142. 
A torque producing apparatus in accordance With the 

present invention that includes member 130 With connection 
portion 132 Would include a restraint that Was shaped to 
accept connection portion 132 in order to prevent relative 
rotation of member 130 With rotation of a shaft extending 
through member 130. 
Member 140 includes connection portion 142 and slit 

144. Connection portion 142 is located adjacent slit 144 
rather than directly across from it. Thus, a torque producing 
apparatus in accordance With the present invention that 
includes member 140 With connection portion 142 Would 
produce different torque dependant upon Which direction a 
shaft extending through member 140 is rotated. 

Although the present invention has been described With 
reference to preferred embodiments, Workers skilled in the 
art Will recogniZe that changes may be made in form and 
detail Without departing from the spirit and scope of the 
invention. 
What is claimed is: 
1. A frictional torque hinge comprising: 
a ?rst member With an axial thickness having ?rst and 

second resilient arms, each having a ?rst and a second 
end, the ?rst ends of the ?rst and second arms being 
joined, and a connection portion adjacent the joined 
?rst ends of the ?rst and second arms, the arms having 
an outer surface and a radial thickness greater than the 
axial thickness, the arms de?ning an axial aperture that 
de?nes at least a portion of an inner surface of the arms, 
the second ends of the arms de?ning an opening 
betWeen the outer and inner surfaces; 

a second member rotatably mounted relative to the ?rst 
member having a surface arranged to engage tin inter 
ference ?t against the inner or outer surface of the ?rst 
member; and 

retention means engaging the connection portion of the 
?rst member so that the second member rotates relative 
to the ?rst member upon relative rotation of the second 
member and the retention means. 

2. The torque hinge of claim 1 Wherein the second 
member is a rotatable shaft, the aperture de?ning a prede 
termined diameter of the inner surface of the ?rst member, 
the shaft having a surface having an outer diameter greater 
than the predetermined diameter of the inner surface of the 
?rst member so that the surface of the shaft is engaged in 
interference ?t to the inner surface of the ?rst member. 

3. The torque hinge of claim 2 Wherein the retention 
means engages the connection portion of the ?rst member so 
that the shaft rotates relative to the ?rst member upon 
relative rotation of the shaft and the retention means. 

4. The torque hinge of claim 1 Wherein the second 
member is a sleeve, the outer surface of the ?rst member 
having a predetermined diameter, the sleeve having a sur 
face having an inner diameter smaller than the predeter 
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mined diameter of the outer surface of the ?rst member so 
that the surface of the sleeve is engaged in interference ?t to 
the outer surface of the ?rst member. 

5. The torque hinge of claim 4 Wherein the connection 
portion of the ?rst member is disposed Within the aperture, 
and retention means includes a shaft extending through the 
aperture and having a surface con?gured to engage the 
connection portion of the ?rst member so that the sleeve 
rotates relative to the ?rst member upon relative rotation of 
the sleeve and the shaft. 

6. The torque hinge of claim 1 Wherein the ?rst member 
is a clip stamped out of a ?at material. 

7. A frictional torque hinge comprising: 
a member having an axis and an axially extending 

thickness, the member having an outer edge, an axial 
aperture, an opening betWeen the outer edge and the 
aperture de?ning ?rst and second resilient arms and a 
connection portion adjacent the ?rst and second arms, 
the aperture having a predetermined diameter greater 
than the axially extending thickness; 

a rotatable shaft rotatably mounted relative to the member 
and extending through the aperture, the shaft having a 
diameter greater than the diameter of the aperture such 
that the shaft frictionally engages the member; and 

retention means engaging the connection portion of the 
member so that the shaft rotates relative to the member 
upon relative rotation of the shaft and the retention 
means about the axis. 

8. The torque hinge of claim 7 Wherein the retention 
means is ?xed in position relative to the shaft to prevent 
rotation of the member upon rotation of the shaft. 

9. The torque hinge of claim 7 Wherein the friction 
betWeen the shaft and the member is independent of the 
engagement of the retention means and the connection 
portion. 

10. The torque hinge of claim 7 Wherein the opening is 
oriented opposite to the connection portion so that the ?rst 
and second arms are equal in length and so that the friction 
betWeen the shaft and the aperture is equal for both direc 
tions of rotation of the shaft. 

11. The torque hinge of claim 7 Wherein the opening is 
oriented opposite to the connection portion so that the ?rst 
and second arms are unequal in length and so that the 
friction betWeen the shaft and the aperture is unequal for 
each direction of rotation of the shaft. 

12. The torque hinge of claim 7 Wherein the connection 
portion comprises a rectangular projection With rounded 
edges extending tangentially from the ?rst and second arms. 

13. The torque hinge of claim 7 Wherein the retention 
means includes a substantially cylindrical tube shaped to 
match the circular outer pro?le of the member. 

14. The torque hinge of claim 7 Wherein the connection 
portion comprises a saWtooth projection extending tangen 
tially from the ?rst and second arms. 

15. The torque hinge of claim 7 Wherein the member is 
stamped out of a ?at material. 

16. A torque device comprising: 
a plurality of clips, each clip having an axial thickness and 

de?ning an aperture having a diameter, the diameter of 
the aperture being greater than the axial thickness, 
Wherein each of the clips has an opening extending 
along and through its axial thickness forming tWo 
spaced apart resilient arms, and Wherein the clips 
include antirotation means preventing rotation of the 
plurality of clips; 
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a rotatable shaft rotatably mounted relative to the clips 
and having an outer diameter, the shaft extending 
through the apertures of the clips, the outer diameter of 
the shaft being larger than the diameter of the apertures 
such that the shaft frictionally engages the clips; and 

stationary means engaging the antirotation means such 
that the plurality of clips are prevented from rotating 
relative to the stationary means as the shaft is rotated 
and the stationary means is held stable, and such that 
friction betWeen the shaft and the plurality of clips is 
unaffected by the engagement. 

17. The torque device of claim 16 Wherein each of the 
clips include the antirotation means such that the clips and 
the antirotation means form a one piece unit. 

18. The torque device of claim 16 Wherein each of the 
clips is stamped out of a ?at material. 

19. A torque hinge device comprising: 
a sleeve having an inner surface and an inner diameter; 

at least one clip rotatably mounted relative to and Within 
the sleeve and having an outer surface and an outer 
diameter, Wherein the outer diameter is greater than the 
inner diameter of the sleeve such that the outer surface 
of the clip frictionally engages the inner surface of the 
sleeve, each clip having an axial thickness and an 
opening central to the clip, the outer diameter of the 
clip being greater than the thickness of the clip and the 
clip having an axially extending slit through its axial 
thickness forming tWo spaced apart resilient arms; and 

a shaft extending through the opening of each clip, the 
shaft con?gured for non-rotationally engaging the clip 
such that the clip rotates With the shaft as the shaft is 
rotated. 

20. The torque device of claim 19 Wherein the surface of 
the sleeve comprises a substantially cylindrical shape to 
match a pro?le of the surface of the clip. 

21. The torque device of claim 19 Wherein each of the 
clips is stamped out of a ?at material. 

22. A frictional torque hinge comprising: 
a rotatable shaft; 

a plurality of flat members mounted on the shaft, each 
member having an axis, an axially extending thickness, 
an axial aperture, and an outer surface de?ning a 
pro?le, the pro?le having a width in a direction trans 
verse to the axial direction that is greater than the 
thickness of the flat member; and the shaft extending 
through the aperture of the members such that the shaft 
frictionally engages the members,‘ and 

a connection portion engaging the members such that the 
shaft rotates relative to the members upon relative 
rotation of the shaft and connection portion, and 
wherein torque of the hinge increases as the number of 
members mounted on the shaft increases. 
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23. A frictional torque hinge comprising: 
a shaft capable of rotation,‘ 
a plurality of flat metal members mounted side-by-side on 

the shaft, each member having an aperture through 
which that shaft extends causing frictional engagement 
between the member and shaft, each member having an 
outer surface forming a diameter; and each member 
having two surfaces that are essentially parallel to one 
another and essentially perpendicular to the shaft, the 
surfaces spaced apart to de?ne a member thickness that 
is less than the diameter of the member; and wherein 
torque of the hinge increases as the number of members 
mounted on the shaft increases,‘ and 

a connector portion engaging the members such that 
when the shaft rotates relative to the members the 
connector holds the members together and prevents the 
members from rotating with the shaft. 

24. The frictional torque hinge of claim 23 wherein the flat 
members are mounted on the shaft such that a surface of one 
of the plurality of members is touching a surface of an 
adjacent member. 

25. A frictional torque hinge comprising.‘ 
a plurality of resilient clips having an axis and an axially 

extending thickness, the clips having an outer surface, 
and an axial aperture, the axially extending thickness 
of the clip being less that a diameter formed by the 
outer surface of the clip, and torque of the hinge 
increasing as the number of clips increases,‘ 

a rotatable shaft rotatably mounted relative to the clips 
and extending through the aperture of the clips, the 
shaft having a diameter greater than the diameter of the 
aperture of the clips such that the shaft frictionally 
engages the clips,‘ and 

a restraint engaging the clips such that the shaft rotates 
relative to the clips upon relative rotation of the shaft 
about the axis. 

26. A frictional torque hinge comprising.‘ 
a shaft having an axis with an axial length and a diam 

eter,‘ 
a plurality of members mounted on the shaft such that 

each frictionally engages the shaft, each member hav 
ing a thickness and an outer surface forming a diam 
eter that is greater than the thickness,‘ 

a restraint engaging the members such that the shaft 
rotates relative to the members upon relative rotation of 
the shaft about its axis,‘ and 

the members being mounted on the shaft such that the 
torque of the hinge increases as the number of members 
that are stacked on the shaft increases. 

* * * * * 
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