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57 ABSTRACT 
A brake for a wheelchair takes the form of a helical 
spring surrounding a brake drum secured to and rotat 
able with one of the main wheels of the wheelchair. 
One end of the helical spring is secured to the frame 
structure of the chair and the other end is arranged to 
be coupled to an actuating mechanism for exerting a 
pulling force on the spring. This pulling force will cir 
cumferentially contract the spring into frictional en 
gagement with the brake drum to thereby exert a fric 
tional drag thereon and thereby brake the wheel. The 
actuating mechanism includes an over center linkage 
type arrangement so that a positive locking of the 
brake mechanism is maintained when it is desired to 
secure the wheelchair in a stationary position. 

5 Claims, 4 Drawing Figures 
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WHEELCHAR HUB BRAKE 

This invention relates generally to wheelchairs and 
more particularly to a combination wheelchair and hub 
brake assembly so that a patient can manually slow or 
otherwise control the speed of a wheelchair and ulti 
mately brake it to a locked position. 

BACKGROUND OF THE INVENTON 

Most conventional wheelchairs are provided with a 
wheel lock which prevents rotation of the main wheels 
when it is desired to maintain the wheelchair in a sta 
tionary position. Normally, these wheel locks take the 
form of a simple lever member pivoted to the frame 
structure adjacent the wheel periphery such that rock 
ing movement of the lever causes one end to physically 
engage the wheel and prevent rotation thereof. 
While wheel locks of the above type are effective in 

holding the wheelchair stationary, they do not serve as 
any type of brake for the wheelchair in the sense of an 
arrangement allowing a patient to slow his wheelchair 
or gradually brake the same to a full stop. Should a pa 
tient attempt to engage the wheel lock while the wheel 
chair is moving forwardly, the engaging link will simply 
rub against the periphery of the wheel or, on the other 
hand, should it become frictionally bound to the wheel, 
it will exert a sudden locking of the wheel which can 
cause the patient to pitch forward from the wheelchair. 

BRIEF DESCRIPTION OF THE PRESENT 
INVENTION 

With the foregoing in mind, it is a primary object of 
the present invention to provide an improved hub 
brake assembly for a wheelchair wherein careful and 
precise control over the wheelchair can be had by a pa 
tient seated in the chair insofar as braking action is con 
cerned. 
A further important object and feature of this inven 

tion is to provide a hub brake assembly for a wheelchair 
so designed as not to result in any increase in the width 
of the wheelchair as measured from the outside of one 
main wheel to the outside of the other main wheel. Any 
such assembly that would cause an increase in the 
wheelchair width would severely limit the use of the 
wheelchair insofar as passing through narrow openings 
and the like. 

In accord with the present invention, a brake drum 
means is coaxially secured to and rotatable with a main 
wheel of the wheelchair. A helical spring in turn is ar 
ranged to surround the brake drum means, one end of 
the spring being secured in a stationary position rela 
tive to the wheelchair frame. An actuating mechanism 
is coupled to the frame and coupled to the other end 
of the spring for exerting a pulling force on the spring 
to circumferentially contract the spring into frictional 
engagement with the brake drum means to exert a fric 
tional drag thereon and thereby brake the wheel. 
An additional similarly designed hub brake assembly 

is provided for the other wheel so that both wheels may 
be manually braked at will by a patient. 

In the preferred embodiment, the actuating mecha 
nism for contracting the helical spring incorporates an 
over center linkage arrangement so that when the 
brake is 'full on', the linkage is in an over center posi 
tion so that it will be automatically retained in its fully 
locked position. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the invention will be had 
by now referring to a preferred embodiment thereof as 
illustrated in the accompanying drawings in which: 
FIG. 1 is a side perspective view of a wheelchair in 

corporating the hub brake assembly of this invention; 
FIG. 2 is an exploded perspective view of basic com 

ponents making up the hub brake assembly used in 
FIG. 1; 
FIG. 3 is a fragmentary cross section of the various 

components of FIG. 2 in assembled relationship; and 
FIG. 4 is a side elevational view in fragmentary form 

of certain of the basic components useful in describing 
the operation of the invention. 
DETALED DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

Referring first to FIG. 1, there is shown a wheelchair 
having a frame structure 10 rotatably supporting first 
and second main wheels 11 and 12. 
A hub brake assembly in the embodiment disclosed 

is associated with each of the first and second main 
wheels 11 and 12. Since these assemblies are essentially 
the same, a detailed description of one will suffice for 
both. Thus, the hub assembly associated with the first 
main wheel 1 1 is designated generally at 13 and in 
cludes a circular plate 14 incorporating a braking 
mechanism which will be described in detail in con 
junction with FIG, 2. This mechanism is arranged to be 
actuated by a rod 15 connecting to a linked element 16 
pivoted to the frame structure for rocking movement as 
by a handle 17. 
Referring now to FIG. 2, the details of the brake as 

sembly associated with the circular plate 14 will be 
come evident. As shown, the plate 14 forms part of the 
hub portion of the wheel and is arranged to rotate 
therewith. As indicated, the spokes of the wheel may be 
secured to the periphery of the plate. The inside sur 
face of the plate is shaped to define an annular cavity 
18 coaxial with the wheel axis. Cooperating with the 
inside wall of the annular cavity 18 is an annular brake 
lining 19 fitted within the annular cavity in such a man 
ner that the overall width of the wheel hub assembly is 
not increased. Small screws or equivalent fastening 
means 20 may be provided for rigidly securing the 
brake lining 19 to the plate 14 for rotation there with. 
A helical spring 21 of rectangular cross section with 

the coils in side-by-side relationship has first and sec 
ond radially extending ends 22 and 23 terminating in 
hook portions serving as connecting means. This heli 
cal spring is dimensioned to surround the brake lining 
19, the bias of the spring being essentially to result in 
a larger diameter of the individual coils than the out 
side diameter of the lining so that the inside flat sur 
faces of the coils are normally out of engagement with 
the brake lining. 
The foregoing brake assembly described thus far is 

completed by the provision of an anchoring cover 
member 24 rigidly secured as by welding to the frame 
structure 10 and dimensioned to circumferentially fit 
within the annular cavity 18 to surround the spring 21 
and brake lining. As shown, this cover member in 
cludes a peripheral connecting means in the form of a 
small opening 25 to which the first end 22 of the helical 
spring 21 is secured so that this end of the spring is held 
stationary relative to the frame 10. The cover member 
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also includes a circumferentially spaced window open 
ing 26 through which the second end 23 of the helical 
spring 21 passes when the elements are assembled. The 
actuating rod 15, a fragmentary portion of which is 
shown in FIG. 2 is arranged to be coupled to this sec 
ond end 23 of the spring. 
The foregoing described components are shown in 

assembled relationship in the cross section of FIG. 3 
wherein the helical spring 21 is shown in frictional en 
gagement with the brake lining 19 as a consequence of 
a pulling force being applied to the second end of the 
spring to circumferentially contract the same. A bolt 27 
axially passes through the hub assembly to secure the 
entire assembly to the frame structure 10. 
FIG. 4 illustrates the circular plate 14 with its front 

surface removed so as to expose the brake lining 19 and 
associated helical spring surrounding the same. In FIG. 
4, the coupling of one end of the rod 15 to the second 
end 23 of the helical spring is clearly illustrated. The 
other end of the rod 15 is shown connected to a link el 
ement 28 preferably in the form of a C-shaped member 
centrally pivoted as at a first pivot point 29 to the frame 
structure 10. A second spaced pivot point 30 is defined 
at the end of one of the arms of the C-shaped member 
28 for pivoted connection to the other end 32 of the 
rod 15. In the preferred embodiment, the C-shaped 
member 28 includes a third pivot point at the end of the 
other arm the purpose for which will become clearer as 
the description proceeds. 
The handle 17 described in FIG. is secured to the 

C-shaped member 28 to enable rocking of the same 
about the pivot point 29 relative to the frame 10. 

It will be noted in FIG. 4 that if a straight center line 
designated C.L. and identified by numeral 34 is drawn 
between the one end 31 of the rod 15 at the point it is 
coupled to the second end 23 of the spring and the first 
pivot point 29, the second spaced pivot point 30 for the 
other end of the rod 15 is positioned below this straight 
center line when the helical spring is in a Telaxed posi 
tion wherein its inner peripheral surface is out of en 
gagement with the brake lining 19. 

If the handle 7 is now moved to the dotted line posi 
tion indicated at 17" to rock the C-shaped member 28 
in a counter-clockwise direction about the first pivot 
point 29, a pulling force will be exerted on the rod 15 
and thus exerted on the second end 23 of the helical 
spring to circumferentially contract the same into fric 
tional engagement with the periphery of the brake lin 
ing 19. This rocking movement of the C-shaped mem 
ber is sufficient to move the second pivot point 30 
above the straight center line 34 to result in an over 
center action. In this respect the frame structure 10 is 
provided with a stop means 35 blocking further rocking 
movement of the handle 17 and thus the C-shaped 
member so that the member is held in its maximum 
rocked position in the one direction as described to 
lock the braking action. 
In the event a patient in the wheelchair should wish 

to operate the brake by a forward movement of the 
handle 17 rather than a pulling towards a rearward di 
rection, the other end 32 of the connecting rod 15 can 
be disengaged from the second pivot point 30 and cou 
pled to the third pivot point 33 on the other arm of the 
C-shaped member 28. When the handle 17 is in the 
dotted line position 17", this third pivot point 33 as 
sumes a position the same distance from the end of the 
spring 23 as the second pivot point 30 when the handle 
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4. 
17 is in the solid line position. It will then be evident 
that forward movement of the handle 17 from the dot 
ted line position 17" to the solid line position will exert 
a pulling force on the connecting rod 15 to thereby cir 
cumferentially contract the helical spring into frictional 
engagement with the brake lining 19. Moreover, the ar 
rangement is such that the third pivot point 33 will 
move below the center line 34 when operated in this 
manner so that again an over centering action takes 
place, 
The assembly is completed by the provision of a turn 

buckle 36 in the connecting rod 15 in order to enable 
adjustment of its length so that the point at which fric 
tional engagement of the spring with the brake lining 
takes place relative to the position of the handle 17 and 
thus the rocked position of the C-shaped member 28 
can be realized. 

OPERATION 

The operation of the hub brake assembly will be evi 
dent from the foregoing description. Normally, and as 
described heretofore, the overall length of the connect 
ing rod 15 is adjusted by the turn buckle 36 such that 
when the other end 32 of the rod 15 is connected to the 
second spaced pivot point 30, the helical spring will be 
out of engagement with the brake lining 19 when the 
handle 17 is in the solid line position as shown in FIG. 
4. A patient in the wheelchair can thus roll the chair 
about a room or outside in the usual manner without 
any interference from the hub brake assembly. When 
the user wishes to brake the wheelchair, he can pull 
back on the handle 17 with a given force which will de 
termine the degree of frictional engagement of the heli 
cal spring with the brake lining. Complete locking of 
the brake is effected, as described, by moving the han 
dle 17 completely to the dotted line position 17" to ef 
fect the over centering action of the connecting rod 15. 
The same operation obtains when the second end 32 

of the connecting rod 15 is initially connected to the 
third spaced pivot point 33 on the C-shaped member 
28 wherein the unlocked position of the brake is as 
sumed when the handle 17 is initially in the dotted line 
position indicated at 17' in FIG. 4. As described, brak 
ing action can be effected in desired degrees by then 
urging the handle 17 forwardly. 

In the complete preferred embodiment, a corre 
sponding hub brake assembly is provided for the sec 
ond wheel 12 as described in FIG. 1, so that the patient 
or other user of the wheelchair can brake both wheels 
simultaneously if he desires. 
The rectangular cross section of the helical spring 

and the provision of the spring itself provides a very 
large area of frictional engagement as compared to a 
circular cross section band or spring. Thus, very posi 
tive and accurate braking can be realized. 
From the foregoing description, it will thus be evi 

dent that the present invention has provided an im 
proved braking system for a wheelchair which can be 
used by itself or in conjunction with the normal wheel 
locking lever arrangements presently available. 
What is claimed is: 
1. In combination with a wheelchair including a 

frame structure rotatably supporting first and second 
main wheels, a hub brake assembly including: 

a, a circular plate forming part of the hub portion of 
said first wheel for rotation therewith, said plate 
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defining an annular cavity coaxial with the wheel 
axis, 

b. an annular brake lining fitted within said annular 
cavity so that the overall width of the wheel hub as 
sembly is not appreciably increased; 

c. a helical spring of rectangular cross section sur 
rounding said brake lining and including radially 
extending first and second ends terminating in con 
necting means; 

d. an anchoring cover member secured to said frame 
structure coaxial with the axis of rotation of said 
wheel and dimensioned to circumferentially fit 
within said annular cavity without engaging said 
circular plate to surround said spring and brake lin 
ing, said cover member including a peripheral con 
necting means to which said first end of said spring 
is secured and a peripheral window opening 
through which said second end of said spring 
passes; 

e. a rod having one end coupled to said second end 
of said spring; and, 

f. an actuating means including a link element piv 
oted at a first pivot point to said frame structure 
and including a spaced second pivot point con 
nected to the other end of said rod such that rock 
ing movement of said link element exerts a pulling 
movement on said rod to circumferentially con 
tract said helical spring into circumferential en 
gagement with said annular brake lining thereby 
exerting a frictional drag thereon to brake said 
wheel, 

2. The subject matter of claim 1, in which said second 
spaced pivot point is positioned to one side of a straight 
center line passing through the coupling point of said 
one end of said rod and said first pivot point, the rock 
ing movement of said element being sufficient to move 
said second pivot point to the other side of said straight 
center line to result in an over center action, said frame 
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6 
structure including stop means blocking further rock 
ing movement of said element so that it is held in its 
maximum rocked position by the tension exerted by 
said helical spring to thereby lock the braking action. 

3. The subject matter of claim 1, in which said link 
element comprises a C-shaped member, said first pivot 
point being at its central area and said spaced second 
pivot point being at the end of one of the arms of said 
member below a straight center line passing through 
the coupling point of said one end of said rod and said 
first pivot point, the rocking movement of said member 
being sufficient to move said second pivot point above 
said straight line to result in an over center action, said 
frame structure including stop means blocking further 
rocking movement of said C-shaped member so that 
the member is held in its maximum rocked position in 
one direction to lock the braking action, said C-shaped 
member including a third spaced pivot point at the end 
of the other of its arms so that said other end of said rod 
can be disconnected from the second pivot point and 
connected to the third pivot point to thereby permit 
rocking of the member in an opposite direction to ef 
fect a pulling force on the rod, the rocking movement 
in said opposite direction being sufficient to move said 
third pivot point from above said center line to an over 
center position below said line whereby said assembly 
can be arranged to provide braking action by rocking 
movement in one direction or the other. 

4. The subject matter of claim 3, in which said rod in 
corporates a turn buckle intermediate its ends to en 
able adjustment of its overall length. 

5. The subject matter of claim 4, including an addi 
tional hub brake assembly associated with said second 
main wheel incorporating similar components to said 
first mentioned hub brake assembly whereby braking 
action can be effected from either side of said wheel 
chair. 
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