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MANUAL WHEELCHAR SYSTEM FOR 
IMPROVED PROPULSION ANDTRANSFERS 

BACKGROUND 

1. Field of the Invention 
The purpose of the invention is to provide a wheelchair 

system that allows for independent positioning of the push 
rims and drive wheels, allowing for improved stability and 
improved shoulder biomechanics. The approach also allows 
for the addition of multispeed fixed-gear hubs for improved 
propulsion on sloped Surfaces and allows for removal or 
backward rotation of the push rims for easier transfers in and 
out of the wheelchair. 

2. Related Art 
The most common form of a manual wheelchair 100 uti 

lizes a push rim 110 connected directly to the drive wheels 
120 as shown in FIG.1. The wheelchair user is able to propel 
the wheelchair 100 by pushing the push rims 110 with their 
hands, thereby rotating the wheel an equal angle and trans 
lating the chairforward. The common wheelchair is elegant in 
its simplicity. However, the inherent mechanical coupling of 
the push rim 110 and the wheel120 require that they be placed 
in the same fore-aft position, which may lead to reduced 
stability of the wheelchair and/or shoulder problems. In setup 
of the common wheelchair, the clinician must balance con 
cerns of shoulder biomechanics and stability of the wheel 
chair. On one hand, the clinician would like to move the push 
rims forward to promote a better positioning of the shoulders 
for propulsion. On the other hand, the axle of the wheels 120 
must remain behind the center of gravity 130 to reduce the 
likelihood the wheelchair 100 will tip overbackward. A com 
mon approach is to move the push rim/wheel combination 
110/120 as far forward as possible while still maintaining a 
stable base 150 of support of the wheelchair by positioning 
the drive wheel 120 and front casters 140 to frame the center 
of gravity 130 in fore/aft directions. 
The positioning of the push-rim/wheel 110/120 combina 

tion in common wheelchairs leads to difficulties in transfers 
(transferring in and out of the wheelchair 100). For example, 
the user must position the wheelchair at an angle with a bed 
200 or other transfer surface in order to use a transfer board 
210 (see FIG. 2). Without a transfer board, the person must 
elevate their body a significant distance to clear the wheel of 
the wheelchair (FIGS. 3A, 3B). 

Therefore, what is needed is a system and method that 
overcomes these significant problems found in the conven 
tional systems as described above. 

SUMMARY 

Described herein is a new manual wheelchair system that 
decouples the push rims from the drive wheels of the wheel 
chair and reconnects the push rims to the drive wheels using 
a belt drive or chain drive, thus allowing for optimal stability 
and better shoulder positioning for propulsion. The push rims 
are also removable or rotatable for easier transfers. The 
wheelchair can also include multispeed fixed-gear hubs for 
easier propulsion on different terrain. The wheelchair advan 
tageously reduces shoulder problems that are common in 
persons who use manual wheelchairs while maintaining opti 
cal stability. 

Other features and advantages of the present invention will 
become more readily apparent to those of ordinary skill in the 
art after reviewing the following detailed description and 
accompanying drawings. 
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2 
BRIEF DESCRIPTION OF THE DRAWINGS 

The structure and operation of the present invention will be 
understood from a review of the following detailed descrip 
tion and the accompanying drawings in which like reference 
numerals refer to like parts and in which: 

FIG. 1 is a diagram illustrating an example related art 
wheelchair; 

FIG. 2 is a diagram illustrating an example related art 
wheelchair transfer with a transfer board; 

FIGS. 3A and 3B are diagrams illustrating an example 
related art wheelchair transfer without a transfer board; 

FIGS. 4A-4D are diagrams illustrating an example wheel 
chair with a push rim capable of being rotated backward and 
out of the way for transfers according to a first implementa 
tion of the present application; 

FIGS. 5A-5D are diagrams illustrating an example wheel 
chair with a push rim capable of being removed and placed 
out of the way for transfers according to a second implemen 
tation of the present application; 

FIG. 6 is a block diagram illustrating an example transfer 
of a patient from a bed to a wheelchair according to an 
embodiment of the invention. 

FIGS. 7A-7B are diagrams illustrating an example wheel 
chair with a push rim capable of being rotated backward and 
out of the way for transfers according to a third implementa 
tion of the present application; 

FIG. 8 is a diagram illustrating a user's range of motion laid 
over a diagram of an example related art wheelchair; 

FIG.9 is a diagram illustrating a user's range of motion laid 
over a diagram of a wheelchair according to an implementa 
tion of the present application; 

FIGS. 10A-10C are diagrams illustrating placement of a 
push rim at different positions along a wheelchair according 
to an implementation of the present application. 

DETAILED DESCRIPTION 

Certain implementations disclosed herein provide for a 
manual wheelchair that allows for optimization of stability 
and shoulder biomechanics for individual wheelchair users. 
For example, one apparatus disclosed herein provides a 
wheelchair having a drive wheel rotatable about a first axis of 
rotation, a push rim rotatable about a second axis of rotation, 
which is offset from the first axis of rotation, and a transmis 
sion coupling the push rim to the drive wheel. 

Additionally, Some implementations disclosed herein pro 
vide for a manual wheelchair that allows for the positioning of 
the push rim to allow transfer into and out of the wheelchair. 
For example, one apparatus disclosed herein provides a 
wheelchair having a push rim repositioning mechanism that 
allows the push rim to be rotated between a propulsion posi 
tion and a transfer position. 

After reading this description it will become apparent to 
one skilled in the art how to implement the invention in 
various alternative embodiments and alternative applications. 
However, although various embodiments of the present 
invention will be described herein, it is understood that these 
embodiments are presented by way of example only, and not 
limitation. As such, this detailed description of various alter 
native embodiments should not be construed to limit the 
scope or breadth of the present invention as set forth in the 
appended claims. 

FIGS. 4A-4D are diagrams illustrating an example wheel 
chair with a push rim capable of being rotated backward and 
out of the way for transfers according to a first implementa 
tion of the present application. More specifically, FIG. 4A 










