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United States Patent Office 3,084,685 
Paterated Apr. 9, 1963 

3,984,685 
KNEE BRACE 

Hector E. Lewis, Cincinnati, Ohio, assignor to Surgical 
Appliance industries, inc., Ciacinnati, Ohio, a corpo 
ration of Ohio 

Fied May 25, 1961, Ser. No. 114,283 
6 CEainas. (C. 28-80) 

This invention relates to knee braces of the type 
adapted to support an injured or weakened knee joint, 
and is particularly directed to a knee brace comprising 
an elastic woven sleeve for embracing the knee area of 
a wearer's leg and a plurality of pressure members carried 
by the sleeve for applying pressure to the ligaments at 
the forward and side portions of the knee. The present 
application is a continuation-in-part of the copending 
application of Hector E. Lewis for "Knee Brace,” Serial 
No. 737,943 and now abandoned. 

In the past, it has been conventional to provide elastic 
sleeve knee braces for supporting injured or weakened 
knee joints. While these sleeves have been beneficial in 
some cases, the support afforded the knee has not been 
adequate in many instances. In an attempt to provide 
greater pressure upon the knee area it has been proposed 
to provide a knee brace with hinged metal straps or springs 
which tend to press pads against certain areas of the 
knee. Such hinged knee braces are inherently subject to 
two serious defects. In the first place, the braces are 
cumbersome and bulky; and therefore somewhat uncom 
fortable. In the second place, when the wearer of such 
a brace bends his knee, and actually needs greater sup 
port, the metal hinge members tend to separate and move 
away from the knee joint so that the Wearer, in fact, 
receives less support. 
The principal object of the present invention is to pro 

vide a compact knee brace which overcomes the above 
mentioned disadvantages and is effective to provide firm 
pressure over the knee ligaments at all times, whether the 
knee is straightened or bent. More particularly the present 
invention contemplates a knee brace comprising an elastic 
sleeve adapted to fit over the leg area at the knee and 
carrying a plurality of longitudinal or vertical pockets 
adapted to receive elongated pressure elements. These 
pressure elements are in the form of flattened helical 
springs which are interleaved and overlapped so that the 
pressure members can be deformed in any transverse 
plane but resist elongation. In the preferred embodiment, 
the pockets are formed of an inelastic material extending 
substantially the full length of the sleeve and the springs 
are of substantially the same length as the length of the 
pockets. 
When the knee is in a straight position, the spring pres 

sure members function to rigidify the sleeve and to apply 
increased pressure over the ligament areas. When the 
knee is bent, the springs conform to the shape of the 
knee and therefore remain in contact with the knee over 
the ligament areas. These springs and their inelastic 
pockets, which are disposed over the front and side areas 
of the knee, are placed in tension when the knee is bent. 
Since the pockets are inelastic and cannot appreciably 
stretch, this tension force is transmitted through the springs 
to the ligament areas. Also shifting of the springs within 
the pockets is effectively resisted by friction so that the 
tension of the springs themselves augments the force ap 
plied to the ligaments. 

In addition to the pockets and springs, another feature 
of the present knee brace is the provision of rubber pads 
in the rear interior portion of the brace. These pads are 
disposed to overlie the rear area of the wearer's knee 
and are effective to prevent the sleeve from bunching or 
binding in this area, thereby greatly contributing to the 
wearer's comfort. 
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2 
In addition to the advantages of the knee brace dis 

closed above, I have determined that a knee brace having 
still additional advantages can be formed by providing a 
knee brace comprising an elastic sleeve having a plurality 
of flattened helical springs located in pockets disposed at 
each forward side portion of the sleeve as described above. 
In this modification, the knee brace is further provided 
with an opening disposed over the wearer's kneecap. At 
either side of this opening, mounted in pockets on the 
inside of the sleeve beneath the springs, are two tapered 
resilient pads. These pads are positioned to overlie the 
joint space of the knee area. 

In this embodiment, the springs not only provide a 
generally conforming pressure over the entire joint area, 
but additionally the springs exert pressure on the pads 
to cause areas of relatively high pressure concentration 
across the joint space. This pressure is applied directly 
to the side of potential injury, i.e., the cartilage areas; and 
is effective to prevent lateral or medial rotation at the 
joint as well as anterior or posterior glide and protrusion 
of the lateral or medial cartilages. Additionally, the brace 
provides some resistance to complete flexion of the knee 
which might be injurious under some circumstances. 
The modified form of pad described above not only 

is extremely advantageous because of the greatly improved 
support given the knee joint, but also the pad provides the 
highly unexpected advantage that it prevents bunching of 
the brace in the back of the wearer's knee. Thus, the 
present brace is much more comfortable to wear than 
prior art braces of the sleeve type. 
These and other objects and advantages of the present 

invention will be more readily apparent from a further 
consideration of the following detailed description of the 
drawings illustrating a preferred embodiment of the 
invention. 

In the drawings: 
FIGURE 1 is a side view showing a knee brace con 

structed in accordance with the present invention applied 
to the flexed knee of a wearer. 
FIGURE 2 is a front view of the knee brace. 
FiGURE 3 is a cross-sectional view taken along line 

3-3 of FIGURE 2, 
FIGURE 4 is a partial fragmentary view of a spring 

pressure element of the present invention. 
FIGURE 5 is a front view of a modified form of knee 

brace constructed in accordance with the present invention. 
FIGURE 6 is an interior view of the brace showing 

the manner in which a side pad is mounted in the brace. 
FIGURE 7 is a cross-sectional view taken along line 

7-7 of FIGURE 5. 
As shown in FIGURES 1 and 2, one form of kneecap, 

or brace, 10 constructed in accordance with the present 
invention comprises a sleeve member 11 preferably formed 
of a one-way elastic material which is stretchable in a 
longitudinal direction. Sleeve 11 preferably tapers slightly 
from the top to bottom and is slightly curved (the front 
surface being convex) to conform to the contour of the 
knee. This sleeve carries a plurality of longitudinal pocket 
forming strips 12, 3, 14, 15, 16 and 17. These strips 
are formed of an inelastic material and in the specific em 
bodiment shown extend from the upper seam 18 to the 
lower seam 20 of the sleeve. The pockets defined by strips 
2-4 are disposed to overlie and engage portions of 

the wearer's knee extending from the right-hand edge of 
the kneecap to the ligaments running along the side of 
the knee as shown in FIGURE 1. Each of the strips 
12-14 is parallel to the other two strips on the right 
hand side of the brace. Springs 15, 16 and 17 are dis 
posed to overlie the left side of the knee from the liga 
ments adjacent to the left-hand edge of the kneecap to 
the ligaments at the rear left-hand side of the knee. 
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Each of the pockets is stitched to the sleeve member 
1 and confines an elongated pressure element 2. Each 

of the pressure elements extends substantially the full 
length of the pocket; by way of example, from the bottom 
stitch line 22 to the top stitch line 23 of pocket 16. Each 
of the pressure members 21 is a flat member which 
initially can be flexed in any transverse direction, or 
twisted, but which resists elongation. 
More particularly, each pressure member 21 comprises 

one or more flattened helical spring elements. In the 
preferred embodiment, each member 21 comprises two 
component spring 24 and 25. These springs are inter 
leaved and are overlapped as shown in FIGURE 4. Each 
of the pressure members is provided with a generally U 
shaped cap 26 in the form of a channel element which 
receives the ends of the helical spring elements. Caps 
26 are compressed tightly against the spring elements to 
hold them in assembled relationship. 
The rear portion of the knee brace carries a soft rubber 

pad 27. This pad is encased in a suitable pocket 30, 
the pocket being sewn to the sleeve along a vertical seam 
32 so that the free edges of the pockets 33 and 34 are 
free to move relative to the main sleeve 1. The func 
tion of pad 27 is to increase the comfort of the brace 
to the wearer by preventing the brace from pinching at 
the rear of the knee area. 
When the knee brace is applied by a wearer, he slips 

his foot through sleeve 11 and pulls on the sleeve to bring 
it into the position shown in FIGURE 1. In this posi 
tion the upper seam of the sleeve resides above the knee 
joint and the lower seam of the sleeve resides beneath 
the knee joint. The strips carried by pockets 12, 13 and 
14 engages the right-hand areas of the knee, the most 
forward of the strips lying over the ligament area adja 
cent to the kneecap, the other strips covering the liga 
ments on the side of the knee. 

In a similar manner, strips 2 carried by pockets 15, 
16 and 17 cover the ligament areas of the knee joint on 
the left-hand front and side of the knee. These springs 
increase the support given to the knee joint even when 
the knee is straight, since the strips rigidify the sleeve 
and tend to resist any local deformation of the sleeve, 
thereby applying a greater pressure on the ligament areas. 
More importantly, however, when the knee is bent, the 

strips are bent and remain in contact with the knee in 
the manner shown in FIGURE 1. When the knee is bent 
in this manner the forward edge of the sleeve tends to 
stretch, placing the inelastic pockets in tension. The 
tension force of these pockets is in turn transmitted evenly 
to the knee through the springs carried in the pockets. 
Additionally, these springs tend to stretch; but this stretch 
ing is limited by the spring tension. While the ends of 
the spring tend to shift within the pockets during the bend 
ing movement, the friction of the cloth against the Spring 
resists this movement and further augments the pressure 
applied by the spring to the knee. 
While the springs apply a firm support to the ligament 

areas of the knee, the surfaces of the springs remain 
relatively smooth so that the wearer encounters no dis 
comfort. At the same time, the pad 27 inserted in the 
rear of the sleeve prevents the sleeve from bunching or 
binding against the rear portion of the knee to further 
enhance the wearer's comfort. 
A modified form of knee brace is shown in FIGURE 5. 

As is there shown, the knee brace 35 comprises an elastic 
sleeve member 36 preferably formed of one-way stretch 
material which is stretchable in a circumferential direc 
tion. As in the first embodiment, sleeve 36 tapers slightly 
from the top to bottom and is slightly curved so that the 
forward surface of the sleeve is convex. Also, as in the 
previously described embodiment, sleeve 36 carries a plu 
rality of vertical pocket forming strips 37, 38, 39, 40, 41 
and 42. These strips are formed of an inelastic material 
and stitched about their periphery to the outer surface 
of the sleeve. f 
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4. 
As is shown in FIGURE 7, strips 37-39 extend over 

the forward portion of the left-hand side of the brace (as 
viewed from the front), while strips 40-42 overlie the 
forward portion of the left-hand side of the brace. Each 
of the pockets formed by the slips 37-42 receives a 
flattened helical spring 43 identical to the spring mem 
bers 2i. The front of the sleeve 36 is provided with an 
elliptical opening 44. This opening is positioned to re 
ceive a portion of the wearer's kneecap when the brace 
is bent. Inside of the brace adjacent to each side of 
the opening 44 are two elastic pockets 45 and 46. These 
pockets are formed by stitching generally heart-shaped 
pieces of elastic material to the inner surface of sleeve 36. 
Pockets 45 and 46 have open portions adjacent to front 
opening 44. A tapered, generally heart-shaped pad 
47-47, formed of a suitable resilient material such as 
“slow rebound' closed cellular polyvinyl chloride foam, 
or the like, is inserted in each of these pockets. 
When this modified brace is placed upon the Wearer's 

knee, the elastic sleeve and stays function to apply pres 
sure over the entire knee area of the wearer. At the 
same time, the pressure transmitted from the springs 
through the resilient pads applies a localized high pressure 
over the opposed joint areas of the knee. The inherent 
rigidity of this knee brace construction effectively restrains 
relative lateral and medial rotation of the bones at the 
knee joint as well as anterior or posterior glide at the 
joint. Also, the pressure applying pads effectively pre 
vent lateral or medial protrusion of the cartilages. It 
has also been observed that the pads prevent the sleeve 
from binding with the result that the brace is comfortable 
to wear. This modified form of brace has been found 
particularly useful in post-operative care of wearer's hav 
ing knee operations as well as in post-injury treatment, 

Having described my invention, I claim: 
1. As a new article of manufacture, a knee brace com 

prising a one piece, continuous, generally cylindrical 
sleeve formed of woven elastic material and dimensioned 
to cover the leg area at the knee joint, said sleeve having 
a forward portion, a rear portion and side portions inter 
mediate the forward portion and rear portion, a plurality 
of longitudinal strips formed of an inelastic material, said 
strips being stitched to the forward and side portions of 
said sleeve on the exterior surface thereof and extend 
ing Substantially the full length of the sleeve, said longi 
tudinal strips cooperating with said sleeve to form a 
plurality of pockets, said pockets being disposed on each 
side of the wearer's knee and being laterally spaced from 
One another, a plurality of flexible pressure elements, each 
of said pressure elements comprising two interleaved and 
overlapping flattened helical springs and end caps for 
holding said springs in assembled relationship, each of 
said springs being mounted within one of said pockets 
and extending over a substantial portion of the length of 
Said sleeve, said pockets being positioned whereby said 
pressure elements overlie and engage portions of the 
Wearer's knee on opposite sides thereof extending from 
the edges of the kneecap to the ligaments running along 
the sides of the knee. 

2. As a new article of manufacture, a knee brace 
comprising an elastic sleeve for embracing the knee area 
of a leg, a flexible pocket disposed in the interior of said 
sleeve at the rear portion thereof, means securing the 
center of said pocket to said sleeve, the remaining edges 
of Said pocket being free for movement relative to said 
sleeve, a rubber pad mounted within said pocket whereby 
Said pad is effective to prevent the sleeve from binding 
against the rear portion of the wearer's knee. 

3. As a new article of manufacture, a knee brace com 
prising a one piece continuous sleeve formed of woven 
elastic material for embracing the knee area of a leg, 
flexible pockets disposed in the interior of the sleeve on 
opposite sides adjacent to the front portion thereof, means 
Securing said pockets to said sleeve, a resilient pad 
mounted Within each of said pockets, a plurality of longi 
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tudinal strips formed of a flexible material, said strips 
being stitched to the forward and side portions of said 
sleeve on the exterior surface thereof and extending sub 
stantially the full length of the sleeve, said longitudinal 
strips cooperating with said sleeve to form a plurality of 
pockets, said pockets being disposed on each side of the 
wearer's knee and being laterally spaced from one an 
other, a plurality of flexible pressure elements, each of 
said pressure elements comprising two interleaved and 
overlapping flattened helical springs and end caps for 
holding said springs in assembled relationship, each of 
said springs being mounted within one of said pockets 
and extending over a substantial portion of the length 
of said sleeve, said springs at least partially overlying 
said pads, said pads being disposed to overlie and engage 
portions of the wearer's knee on opposite sides thereof 
extending from the edges of the kneecap to the ligaments 
running along the sides of the knee. 

4. As a new article of manufacture, a knee brace com 
prising a one piece continuous sleeve formed of woven 
elastic material having an opening in the front portion 
thereof for embracing the knee area of a leg, flexible 
pockets disposed in the interior of the sleeve on opposite 
sides of said opening adjacent to the front portion thereof, 
means securing said pockets to said sleeve, a resilient 
pad mounted within each of said pockets, a plurality of 
longitudinal strips formed of a flexible material, said 
strips being stitched to the forward and side portions of 
said sleeve on the exterior surface thereof and extending 
Substantially the full length of the sleeve, said longitudi 
nal strips cooperating with said sleeve to form a plurality 
of pockets, said pockets being disposed on each side of 
the wearer's knee and being laterally spaced from one 
another, a plurality of flexible pressure elements, each 
of said pressure elements comprising two interleaved and 
overlapping flattened helical springs and end caps for 
holding said springs in assembled relationship, each of 
said springs being mounted within one of said pockets 
and extending over a substantial portion of the length 
of said sleeve, said springs at least partially overlying 
said pads, said pads being disposed to overlie and engage 
portions of the wearer's knee on opposite sides thereof 
extending from the edges of the kneecap to the ligaments 
running along the sides of the knee. 

5. As a new article of manufacture, a knee brace com 
prising a one piece continuous sleeve formed of woven 
elastic material having an opening in the front portion 
thereof for embracing the knee area of a leg, flexible 
pockets disposed in the interior of the sleeve on opposite 
sides of said opening adjacent to the front portion thereof, 
means Securing said pockets to said sleeve, a resilient 
pad mounted within each of said pockets, each of said 
pads tapering rearwardly from a maximum height at the 
front of the pad, each of said pads having a concave arcu 
ate forward edge conforming generally to the curvature 
of the opening in the elastic sleeve, a plurality of longi 
tudinal strips formed of a flexible material, said strips 
being stitched to the forward and side portions of said 
sleeve on the exterior surface thereof and extending sub 
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6 
stantially the full length of the sleeve, said longitudinal 
strips cooperating with said sleeve to form a plurality 
of pockets, said pockets being disposed on each side 
of the wearer's knee and being laterally spaced from 
one another, a plurality of flexible pressure elements, each 
of said pressure elements comprising two interleaved and 
overlapping flattened helical springs and end caps for 
holding said springs in assembled relationship, each of 
said Springs being mounted within one of said pockets and 
extending over a substantial portion of the length of said 
sleeve, said springs at least partially overlying said pads, 
said pads being disposed to overlie and engage portions 
of the Wearer's knee on opposite sides thereof extending 
from the edges of the kneecap to the ligaments running 
along the sides of the knee. 

6. As a new article of manufacture, a knee brace com 
prising a one piece continuous sleeve formed of woven 
elastic material having an opening in the front portion 
thereof for embracing the knee area of a leg, flexible 
pockets disposed in the interior of the sleeve on opposite 
sides of said opening adjacent to the front portion thereof, 
means Securing said pockets to said sleeve, a resilient pad 
mounted within each of said pockets, each of said pads 
tapering rearwardly from a maximum height at the front 
of the pad, each of said pads having a concave arcuate 
forward edge conforming generally to the curvature of 
the opening in the elastic sleeve, a plurality of longi 
tudinal strips formed of a flexible material, said strips 
being stitched to the forward and side portions of said 
sleeve on the exterior surface thereof and extending sub 
stantially the full length of the sleeve, said longitudinal 
Strips cooperating with said sleeve to form a plurality 
of pockets, said pockets being disposed on each side of 
the Wearer's knee and being laterally spaced from one 
another, a plurality of flexible pressure elements, each 
of Said pressure elements comprising two interleaved and 
overlapping flattened helical springs and end caps for 
holding said springs in assembled relationship, each of 
said Springs being mounted within one of said pockets and 
extending over a substantial portion of the length of 
said sleeve, said springs at least partially overlying said 
pads, said pads extending forwardly beyond said springs, 
Said pads being disposed to overlie and engage portions 
of the Wearer's knee on opposite sides thereof extending 
from the edges of the kneecap to the ligaments running 
along the sides of the knee. 
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