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United States Patent Office 

3,196,970 
STAR-CABENG JEEL CHAR 

Caie E. 3re:rier, 23; 22iae View Drive, Yorii, Pa. 
Fied May 17, 1963, Ser. Ng. 231,163 

13 Ciai BRS. (C. 30-S) 
This invention pertains to a stair-climbing wheel chair, 

and, more particularly, to a chair of this type capable of 
being adjusted to ascerid and descend stairways of differ 
ent tread widths and heights. 

Conventional invalid chairs have been used for many 
years and are well suited for transportation of invalids 
over horizontal surfaces, such as floors. in somewhat re 
cent years, various attempts have been made to devise 
wheel chairs capable of ascending and descending stairs, 
particularly with reasonable safety, and especialily through 
the utilization of a minimum amount of either physical 
or motive energy. Certain of these prior attempts have 
been quite complex and, accordingly, costly to produce. 
*otwithstanding this, however, it must be recognized that 
there are relatively wide variations in the widths and 
ieights of stair treads in different honies buildings, 
whereby an invalid wheel chair capable of climbing stairs 
of one size would not be adapted to climb stairs of a 
different size, i.e., the heights and widths of stair reads 
in one dwelling or building, as distinguished from those in 
another, it being understood that in each instance, all 
of the stair treads of a particular or given stair will ave 
the same width and height. 

it is the principal object of the present invention to 
provide a wheel chair capable of climbig stairs and in 
cluding propelling means which are adji stable to render 
the chair capable of cirnbing stairs having treads of dif 
ferent heights and widths than those of other stairs, within 
reasonable limits, thereby rendering the chair substantially 
universal for use in climbing stairs. 
Another object of the invention is to provide the afore 

mentioned chair with wheel means to be used in normal, 
horizontal movement of the chair when not climbing 
Stairs, said wheel means being mounted so as to be ren 
dered inoperable when the propelling means which per 
mit the chair to climb stairs are rendered operative. 

Still a frther object of the inventicia is to include 
lineans in the above-described chair by which the same 
Inay be collapsed, at least to a limited extent, transversely, 
thereby rendering the chair capable of being stored in a 
Smaller space than otherwise would be possible, and also 
of enabling the chair to be readily placed within a motor 
vehicle for use by an invalid occupant cf the vehicle when 
the destination is reached. 

Still another object of the invention is to provide the 
aforementioned type of chair with power means to actu 
ate the propelling means for use when the chair is adapted 
to climb stairs. 
One further object of the invention is to provide a 

ropelling units in the aforeneationed type 
of chair which are spaced longit:dinaily of the frame of 
the chair, fore and aft of the center of gravity of the 
seat means of the chair, each unit having a plurality of 
stair tread engageable meinbers, wirich, in their preferred 
embodiment, are non-rotatable with respect to the en 
gagement thereof with such stair treads. 

Stiii another object of the invention ancillary to the 
immediate foregoing objects is to provide said units with 
Spider-like members rotatable about horizontal axes and 
having shoe neans pivotally connected with the outer 
eads of the arms of the spider-like reans so as to be 
Supported in pendent fashion therefrom, the width of 
the shoes being Suficient to afford firm, fiat engagement 
of Sibstantial areas with the stair treads. 
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Stil 1 another object of the invention, ancillary to the 
immediate foregoing object, is to provide connecting 
means between the spider-like means of said units and 
the shoes pivotally connected thereto so as to permit radial 
adjustment of the pivots of the shoes with respect to the 
pivots of the spider-like means, whereby said propelling 
means comprising said units are adapted to stairs of 
reasonably different heights and widths of treads, as dis 
tinguished from those of other stairs. 

Details of the foregoing objects and of the invention, 
as well as other objects thereof, are set forth in the fol 
lowing specification and illustrated in the accompanying 
drawings comprising a part thereof. 

In the drawings: 
Fig. 1 is an exemplary side view of a stair-climbing 

chair enbodying the principles of the present invention 
and iliustrated in process of negotiating an exemplary set 
of stairs, the wheel means employed during horizontal 
movernet of the chair over a floor surface being shown 
nagved to inoperative position in said view. 

ig. 2 is a side elevation showing the chair illustrated 
in FEG. adapted io movement over a horizontal surface, 
Sticia as a fioor, whiie the stair-negotiating propelling 
means are disposed in inoperative position. 

broken away to foreshorten the view. 
4a respectively are side and rear views of 

Seat means of the chair shown in the preceding view. 
iG. 5 is a top plan view of the chair shown in FGS. 

1 through 3 with the seat means removed therefrom so 
as better to illustrate details of the power means of the 
hair. 
Fig. 6 is a fraginentary rear end view of the drive 

shaft which is energized by the power means shown in 
FIG. 5, the scale enployed in FiG. 6 being larger than 
that used in F.G. 5. 

FiGS. 7 and 8 respectively are side and end views of 
one of the side frame members of the chair shown in 
FIGS. 1 through 3. 
F1G. 9 is a fragmentary front view of the power pack 

illustrated on a larger scale than that of FIG.5 and illus 
trating the power pack shown in the latter figure. 

F1G. 10 is a side elevation, partly in section, of the 
motor and gear reduction unit employed in the drive 
means shown in F.G. 5. 

F.G. 11 is a rear view of a cross strut of the frame 
of the chair shown in FIG. 5 and by which the motor 
of the power unit is supported. 
FIG. 12 is a fragmentary plan view of part of the frame 

by which the power pack is supported and illustrated in 
partiaily contracted condition. 

FIG. i3 is a fragmentary perspective view of part of 
the frame mechanism illustrated in FiG. 12. 

FIG. 14 is a face view of one of the spider means of 
a propelling unit and showing a preferred method of 
adjustably supporting stair-tread engageable shoes there 
'O. 

FIG. is is an enlarged fragmentary side elevation of 
one extremity of an arm of the spider means of the 
propelling units and illustrating an exemplary shoe ad 
justably connected thereto. 

FiG. 16 is a side edge view of the fragmentary mecha 
nism illustrated in FIG. 15. 

FIG. 17 is a fragmentary edge view of the bell crank 
by which the principal Supporting wheels for the chair 
while transversing horizontal floor surfaces are moved 
between operative and inoperative position and main 
tained in such selected position. 
FIG. 18 is a fragmentary enlarged view of the adjust 

able mounting means for the rear Supporting wheels em 
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3. 
ployed when the chair is negotiating horizontal surfaces, 
as shown in FIG. 2. 

FIGS. 22 and 19 respectively are edge views and face 
views illustrating a fragmentary portion of the extrefinity 
of a bell crank which supports the large wheels employed 
in FIG. 2 for horizontal movement of the chair. 

FIG. 20 is a fragmentary view of part of the frame by 
which an idler, belt-tensioning roller is adjustably Sup 
ported for vertical movement. 
FIG 21 is a fragmentary view of the forward portion 

of the frame which supports the drive means for the for 
ward propelling unit. 

Referring to FIG. 1, there is illustrated a stair-climbing 
wheel chair which embodies the principles of the present 
invention and is illustrated in process of traversing a 
set of stairs 0. In this illustration, it is not important 
whether the wheel chair is ascending or descending the 
stairs because the only difference is, under such circuin 
stances, that the power means is of a reversible nature 
and is controlled by the operator 2 for selective opera 
tion in either direction. When transversing the stairs, 
the chair and the operator are disposed in relationship 
to the stairs so that the operator faces downstairs, pri 
marily because, in relation to the construction of the 
chair, it is more convenient to arrange the propelling 
means and other supporting means for the chair in Such 
relationship to the seat of the chair that it is less compli 
cated than if the seat and operator faced upstairs while 
traversing the stairs. 

According to the preferred construction of the present 
invention, the chair embodying the principles of the pres 
ent invention includes mechanism which is designated 
as propelling means and is used for negotiating the steps 
of the stairs, and additional wheel means which are uti 
lized for substantially horizontal travel of the chair, as 
over a floor surface. While these two types of mecha 
nisms, which are used respectively for different purposes, 
supplement each other, they, nevertheless, have certain 
cooperating relationships embodying novel results, de 
tails of which are set forth hereinafter. 

Referring now to the figures, and particularly FIGS 1 
and 2, wherein the chair assembly 14 respectively is 
illustrated in stair-negotiating arrangement and in hori 
zontal surface travel, said chair assembly basically con 
prises a frame 16, a pair of longitudinally spaced pro 
pelling units 18 and 20, a seat unit 22, and wheel means 

- comprising a pair of forward wheels 24 and, preferably, 
a pair of rear wheels 26. The seat unit 22, selectively, 
may be either fixed in its position with respect to frame 
16, or pivotally suspended from the upper portion thereof 
so as to permit the weight of the occupant or operator 12 
to cause the seat to find its own position with respect to 
the frame through the operation of gravity. 
As will be seen from FIGS. 1, 2 and 7, the frame 16 

comprises a plurality of similarly shaped side plates 28 
and 36, it being understood these respectively are mirror 
images of each other. in side view, the frame i6 may 
be considered somewhat to be A-shaped, as is evident 
particularly from FIG. 7 which shows one of the side 

: plates in detail. Each of said side plates comprise fore 
- and aft bearings 32, and 34 to receive bearing shafts 
for the propelling units 18 and 20. Said side plates, also, 
in the uppermost portion thereof, including an open ended 
bearing notch 36 within which trunnions on the seat unit 
22 are received so as to provide support for said seat 
means. Further, intermediately of the confines of each 
side plate is still another bearing hole 38 provided for 
purposes of supporting the forward wheels 24, as described 
in detail hereinafter. 
The opposite side plates. 28 and 30 of frame 6 are 

connected together by a plurality of transverse struts or 
connecting members, which are best illustrated in plan 
view in FIG. 5, wherein only a portion of the chair as 
sembly is shown, principally comprising the frame 16, 
the propelling units 58 and 2, and the power mechanism 
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for actuating the propelling units. The transverse con 
necting means for the side plates comprises an articulated 
rear connector comprising a pair of interconnected plates 
49 and 42, which respectively are connected by bolts, at 
the opposite ends thereof, to side plates 28 and 30, as 
clearly shown in FIG. 5. The opposite ends of plates 
40 and 42 are connected together by bolt and Wing nuts 
44, the bolts extending through appropriate holes in 
plates 42, for example, and plate 46 having longitudinal 
slots 46 therein, which likewise receive the bolts referred 
to and, when the nuts 44 are loosened, the plates 40 and 
42 may be adjusted longitudinally with respect to each 
other to a limited extent, particularly for purposes of 
permitting the frame 16 of the chair to be contracted 
transversely to a limited degree for purposes of facilitat 
ing more compact storage and transportation of the chair 
when not in use. A forward transverse strut also is articulated, especially 
for purposes of facilitating the contraction of the frame 
of the chair referred to above, said strut comprising a 
plurality of Z-shaped brackets 48, each of which have 
one end flange fixedly connected respectively to the frame 
plates 28 and 30, as best illustrated in FIGS. 5 and 12. 
The opposite ends of the brackets 48 are pivotally con 
nected to hinge members 50 and 52, said hinge members 
also being connected together. However, the latter also 
may be maintained in transverse position with respect to 
the frame 16, within a common plane, by means of a 
latch member 54, see FIG. 5. Hinge member 50 also is 
provided with a boss 56 from which a mounting stud 58 
projects upwardly to pivotally support a power pack 69, 
for purposes to be described hereinafter. 

Also extending between the opposite side plates 28 and 
30 of the frame, intermediately of the front and Tear 
transverse strut means, is a longitudinally contractible 
drive shaft 52, comprising, for example, complementary 
elongated socket and shaft members which are axially 
slidable, but are non-rotatable relative to each other, the 
opposite ends of the drive shaft 62 being supported with 
in bearings 34 within the side plates 28 and 30, as shown 
in detail in FIG. 6. The details of the articulated shaft 
62 by which longitudinal expansion and contraction may 
take place also is illustrated to advantage in FIG. 6. 
Further, from said figure, it will be seen that a gear hous 
ing 64, which contains reduction gearing specifically illus 
trated as a worm gear 66 and worm 68, as shown in FIG. 
6, is associated with power shaft 62, the worm gear 65 
being keyed thereto in conventional manner, and said 
shaft also extending through suitable bearings in opposite 
sides of the gead housing 64, likewise in accordance with 
conventional construction. 
Worm 68 is driven by drive shaft 0 of motor 72. A 

motor-supporting bracket 74, best shown in FIGS. 5 and 
10, is fixed by suitable bolts, or the like, to plate 42 of the 
rear Strut means. A suitable electrical conductor 75 ex 
tends between power pack 60 and motor 72, as well as 
similarly extending to a control switch 78, shown in FIG. 
1, as being mounted conveniently for operation by the 
hand of the occupant 12. Such electrical conductor 
preferably is flexible and also is provided with plug and 
Socket connector means to permit ready connecting and 
disconnecting of the conductor, when desired. 

Particularly from FIG. 5, it will be seen that when the 
wing nuts 44 on the rear strut means and latch 54 on the 
forward strut means are loosened and disconnected re 
spectively, said transverse strut means may be contracted 
a limited extent, as can the articulated, telescopically ar 
ranged drive shafts 62, thereby permitting movement of 
frame plates 28 and 30 toward each other a substantial 
amount. Such contracting is made possible particularly 
due to the pivotally arranged support for the power pack 
60 about the axis of the mounting stud 58, the collapsing 
of the forward strut, at least to a partial degree, being 
illustrated in exemplary manner in FIG. 12. When so 
contracted or collapsed, the frame 16 readily may be 



3,196,970 
5 

Stored in more compact space, or placed within a motor 
vehicle in a smaller space than otherwise would be pcs 
sible if the frame could not be coliapsed or contracted. 

Frame 16 supports the propelling units 3 and 29, 
which respectively comprise transversely spaced pairs of 
spiders 83, one of which is shown in detail in FIG. 14. 
In the preferred embodiment, each spider is provided 
with four arms of equal length and spaced even circum 
ferentially. The outer end of each arm is provided with 
a series of intersecting holes 82, which comprise means 
permitting longitudinal adjustment of the arms, in a 
radial direction with respect to the axis of each spider, 
whereby stair tread-engaging pads or feet 84 may be re 
spectively connected to the outer end of each arm of each 
spider. It is to be understood, incidentally, that the 
above-described specific means for affording longitudina 
adjustment of the feet 34 with respect to the cuter end 
of each arm of each spider is merely exemplary and com 
prises a relatively inexpensive means for accomplishing 
such adjustment simply by suitably positioning pivot bolts 
35 correspondingly within a selected hole of the groups 
of holes 32 in the outer end of each arm of each spider. 

Each spider 33 is provided with a hub 83, which is con 
nected by means of a transverse key 93, or other suitable 
means, either to opposite end portions of the drive shaft 
52, or to the inner ends of short drive shafts 92, see 
FIG. 21, which extend through bearings 32 in the for 
ward portion of the side frame plates 2S and 39 of frame 
25. Also keyed to each of the short drive shafts 92, as 
well as to the opposite ends of the main drive shaft 52, 
are sprocket gears or pulleys 94, which are fixed by keys 
95 respectively to the shafts which support said sprocket 
gears. Also supported within an elongated, vertically 
extending slot 93 in each frame plate 23 and 33, see FIG. 
7, is an adjustable idler pulley or gear 99 which is rotat 
able about a short shaft i{2, details of which are best 
showi in FIG. 20. 

xtending around the sprocket gears or pulleys 94, 
which are pivotally supported respectively adjacent each 
of the side plates 23 and 33 of the frame, and also around 
the idler pulley or gear 69 on each frame, is a flexible 
sprocket chain or V-belt 384. In view of the fact that 
main drive shaft 32 is driven by the motor 72, which is 
energized by power pack 69, the sprocket gears or pulleys 
94, which are connected directly to main drive shaft 62, 
respectively will drive the sprocket chains or V-belts 34 
connected thereto and, as a result, likewise drive the 
forward spocket gears or pulleys 94 which are connected 
to the short drive shafts 92 to which the spiders 38 of the 
forward propelling units 13 are connected. The spiders 
33 of the rearward propelling units 25, which are coin 
Ilected directly to the main drive shaft 62, as shown in 
F.G. 6, will be directly driven by said main drive shaft. 
;Hence, through the action of the sprocket chains or W 
belts 14 at opposite sides of the frame, which chains or 
belts preferably are maintained relatively talt through 
the idler tensioning gears or pulleys iá3, it will be seen 
that precise orientation of the pads or shoes 34 in the for 
ward and rearward propelling units i8 and 23 will be 
maintained, as will be described hereinafter in greater 
detail. 

Supported preferably by the upper portions of each of 
the side piates 23 and 36 of frame 16, within the bear 
ing notches 35 thereof, is a preferably skeleton-like and 
ightweight seat unit 22, details of which are best shown 
in FGS. 4 and 4a. Said seat unit, in the preferred con 
struction, comprises tubular, or other suitable types, of 
side frames 135, each of said frames including arm plates 
933. The upper ends of said side frames also extend 
rearwardly to provide hand grips it by which an at 
tendant, if desired, Inay propel the occupant of the chair 
over a horizontal Surface, such as a floor 12, when the 
propelling units are immobilized and the forward arid 
rearward wheels 24 and 26 are placed in operation, as 
will be described hereinafter. 

O 
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Each of the side frames i35 of the seat unit 22, beneath 

each arm plate i€8, for example, is provided with a 
trunnion 14 and, extending outward from the lower 
forward end of each side frame 86 of the seat unit 22 
is a foot tread 26 which, if desired, may be pivotally 
connected to the lower end of each side frame so as to 
be capable of being folded to a more compact position. 
As best seen from FIGS. and 2, there is a flexible back 

canvas or the like, which ex 
tends between the rear upright portions of the side frames 
E33 of Seat unit 22 and, also extending between the lower 
horizontal portions of side frames 156 is a similar flexible 
Seat member of pane E23. To maintain these back and 
Seat lenbers relatively taut, and also otherwise to rigidify 
the Seat unit 22, collapsible transverse struts 29 and 22 
aire provided, the location of these best being illustrated in 
FiGS. 4 and 4a. It also will be seen that portions of said 
Struts are fingedy connected and maintained rigid by suit 
able latch members 24, which are shown in detail in 
FiG. 4a. Such arrangetinent enables the space side franes 
56 to be contracted toward each other, as when the side 

piates 28 and 39 of the frame 6 likewise are being coin 
tracted so as to reinder the entire chair unit more compact 
for SECrage or transportation. 
As best show; in FGS. and 2, the seat unit 22 is slip 

ported by the trunnion3 54, at opposite sides thereof, be 
ing disposed within the open bearing notches 36 in the 
upper portion of frame 5. By such arrangement, when 
the seat unit 22 is occupied by a person, said seat unit and 
occupant will find its own ievel and the design of the seat 
unit, particularly with the position of the trunnions (3. 
thereoin, is Such that when the chair assembly is negotiat 
ing stairs, as shown in FiG. , the center of gravity of the 
Seat unit and occupant is disposed between the effective 
feet 34 of the longitudinally spaced propelling units 3 
and 23. if desired, Suitable latch means, not shown, may 
be provided between frame 6 and the seat unit 22 so as 
to hold the seat unit against pivotal movement about the 
axes of its truisitions 354, if desired, especially when the 
chair is negotiating a horizontal surface, such as shown 
in F.G. 2, when the wheels 24 and 26 are employed in lieu 
of the propelling units 3 and 29. 
When the chair asserably is negotiating a flight of stairs 

E.6, either in ascending of descending movement, it can 
be seen that, at four times during each revolution of the 
spiders 33 of each of the forward and rearward propelling 
units, two of the pads or feet 34 on each spider will en 

This 
sitation only occurs nomentarily, however, and, immedi 
ately thereafter, only one foot 84 on each spider will en 
gage a stair tread, but, even inder such circumstances, 
transverse pairs of Such feet 34 will engage the same stair 
tread. Accordingly, at no time will less than four of the 
feet 34, arranged Substantially in a square, in plan view, 
be in contact with longitudinally spaced stair treads be 
tween which the center of gravity of the occupant of the 
chair will be disposed so as to aSSuire airple support and 
steady inacvement of the occupant either up or down the 
stairs. 
To insure that the above-described relationship of the 

pads or feet 84 with respect to the stair treads will occur, 
and assuming that all of the stair treads in any particular 
Set of Stairs are of equal width and the risers are of equal 
height, the effective length of each artin of each spider 30 
may be adjusted in view of the series of intersecting holes 
82, for example, or other equivalent means, by which the 
required effective length of each arm of the spiders may be 
determined so as to insure substantially the same posi 
tion of eingagement between each of the feet 34 and the 
Succesive stair treads of any given set of stairs. Such ef 
fective length of the arris of the spiders 80 normally 
would be determined at the time the chair is new, for ex 
ample, and is being adapted to a specific set of stairs, or, 
in the event the chair is taken to a new location where the 
width of the treads or height of the risers of the stairs is 
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different from that for which the setting previously has 
been arranged, then a readjustment of the feet with re 
spect to the spiders will be required. Unless some suitable 
form of adjustment is provided, however, it readily can 
be seen that any fixed relationship in regard to the ef 
fective length of the spider arms would enable the chair 
to be used only on one particular stair arrangement for 
which that given effective length of the spider arms is 
adapted for use. 

While it is conceivable that the motor 72 can be oper 
ated at such speeds that ascent and descent of a set of 
stairs can be accomplished in a relatively short space of 
time, it nevertheless is preferred, particularly for purposes 
of conserving current of any given power pack 60, that 
the propelling units 3 and 20 be utilized only for pur 
poses of negotiating stairs. 
on a horizontal Surface, such as floor iii.2, the chair is 
arranged so that a pair of so-called conventional forward 
wheels 24 may be lowered from the inoperative position 
thereof, shown in FIG. i, to the operative position, shown 
in FIG. 2. Similarly, the pair of so-called conventional 
rear wheels 25 may be lowered from the inoperative posi 
tion shown in FIG. 1, in which they also are clearly out 
of contact with any of the stairs, to the operative position 
thereof shown in FiG. 2. . . - 
When the wheels 24 and 26 are so lowered to their 

operative position, as illustrated in FIG. 2, it will be seen 
that the feet 84 of the propelling units i8 and 25) are at 
least slightly spaced above the floor surface 532, where 
by they will not contact the same. Further, especially as 
is clearly evident from FIG. 5, the pads or feet 84 prefer 
ably are relatively narrow in a transverse direction, there 
by affording rather ample space between the inner edges 
thereof and providing ready means by which a person 
who is to occupy the chair may approach the seat of the 
same, or be carried, so as to be disposed within said seat. 
It also is mentioned that, for purposes of simplification, 
FIG. 5 does not illustrate the wheels 24 and 26, or the 
mounting means therefor; nor dices it illustrate the Seat 
unit 22. 
The forward wheels 24, which are of substantial diam 

eter and of the normal wheel-chair type having manual 
propelling means, are individually rotatably supported 
upon a short shaft 26 extending transversely from one 
end of a bell crank i28. One bell crank is connected to 

When the chair is to be used 

10 

25 

30 

40 

3. 
rounds the shaft and exerts pressure in a direction to hold 
the bearing sleeves 142 against the bosses 45. 
When the chair is disposed in the position shown in 

FIG. 2, whereby the rear wheels 26 are in operative po 
sition, they are maintained in such position by means of 
any suitable indexing means, such as a pin 1539, which 
preferably is fixed to boss 46, while the outer end thereof 
is receivable within a complementary hole 52 provided 
in each bearing sleeve 142. The springs 143 will serve 
to maintain the pins 156 within the holes 52. 

Preferably, the sleeves 42 each are provided with a 
second hole i54, see FIGS. 7 and 18, which also is cap 
able of receiving the outer end of indexing pin 58 when 
the spring 43 is compressed and the bearing sleeve 42 
is revolved about the axis of shaft 144, through manipu 
iation of suitable handle 56, until the baaring sleeves 
142 and the wheel assemblies carried thereby are disposed 
in the position shown in FIG. 1, which is the inoperative 
position of the rear wheels 26. When this position is 
reached, each of said rear wheels will be maintained in 
such position by engagement of the pins 50 within the 
second holes 154 of the bearing sleeves i42, and the 
springs 248 will maintain such engagement of the pins 
and holes. It also will be seen that the handles i53 are 
positioned for relatively easy engagement by the hands of 
the occupant of the chair for manipulation between op 
erative and inoperative positions. 
While the invention has been described and illustrated 

in its several preferred embodiments and has included 
certain details, it should be understood that the invention 
is not to be limited to the precise details herein illustrated 
and described, since the same may be carried out in cther 
ways falling within the scope of the invention as claimed. 

claim: 
1. A stair-climbing wheel chair comprising in combina 

tion, a frame substantially A-shaped in side elevation 
and having similar opposite sides, seat means pivotally 
supported adjacent the apex of said frame and between 
said sides thereof for movement between a plurality of 
operative positions, propelling means rotatably supported 
by the lower portion of said frame and comprising a 
piurality of units respectively spaced longitudinally of 
said frame fore and aft of the center of gravity of said 

45 
each of the side plates 28 and 30 of frame 6, inter- . 
mediately of its ends, upon a short pivot i30, one of 
which is shown in FIG. 17. Preferably, the opposite arm 
or end of each bell crank 28 is relatively iong and ter 
minates in a handle 132, which, conveniently, is engage 50 
able by the occupant of the wheel chair so that he may 
manipulate the wheels 24 between operative and inopera 
tive positions. Further, said longer arm of each of the 
bell cranks preferably is somewhat fiexible, thereby per 
mitting the outer ends of said longer arms of the bell 
crank to move a limited extent laterally outwardly from 
the adjacent side plate to which it is pivotally connected 
so as to be movable past one of a pair of positioning lugs 
$34 and 136, which are sshown to advantage in FGS. 
1, 2, 3 and 17. 
The lugs 34 are for purposes of maintaining the bell 

cranks 128 in position to hold the forward wheels 24 in 
operative position, as shown in F.G. 2, whereas when the 
longer arms of the bell cranks 128 are snapped rearwardly 
behind the uppermost lugs 136, as shown in F.G. 1, the 
wheels 24 will be maintained, against the action of gravity, 
in the inoperative positions thereof. 
The rear wheels 25 preferably are mounted in yokes 

138 having vertical shafts 1450, which are swiveled within 
bearing sleeves 142 provided with short supporting shafts 
144 extending laterally therefrom and projecting through 
bosses or pads 46 provided on the rear, lower corners 
of side plates 28 and 38, as best shown in FGS. 5, 7, 8 
and 18. Preferably, the outer end of each supporting 
shaft 44 is headed and a compression spring 143 sur 

60 

seat means thereon, a plurality of stair step-enageable 
members pivotally supported in pendant manner by said 
propelling means and having flat surfaces engageable with 
the treads of spaced stair steps, means adjustably con 
necting said members to said propelling means to adapt 
said members for engagement with stair treads of different 
heights and widths, and means to actuate said propel 
ling means and members supported thereby. 

2. The stair-climbing wheel chair according to claim 
1 in which the center of gravity of said seat means when 
occupied by a person will shift between forward and 
rearward positions relative to said frame by pivotal move 
ment of said seat means about the apex of Said frame 
while remaining between the forward and rearward ends 
of said frame. 

3. The stair-climbing wheel chair set forth in claim 
further characterized by said units comprising pairs 

of transversely spaced spider members and said step 
engageable members are feet members having flat sur 
faces normally extending lowermost and horizontal and 
engageable with stair treads successively. 

4. The stair-climbing wheel chair set forth in claim 3 
further characterized by said spider members being Sup 
ported by said frame for rotation about axes extending 
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transversely of said frame and each member comprising 
a plurality of radially extending arms, and means pivot 
ally connecting said feet members to said arms of said 
spider members, the pivot means for said feet members 
being adjustable radially relative to the axes of said spider 
members. 

5. The stair-climbing wheel chair according to claim 
A further including a plurality of wheel means respectively 
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fore and aft of the center of gravity of said fraine and all 
of Said wheel means being supported by said frame for 
novernent between lowered operative position for en 
gagement with a floor surface aid raised inoperative po 
sition cut of engagement with such ficor surface, said 
wheel means when in lowered operative position ele 
vating said frame and stair step-engageable nieinbers 
above the lower pertions of said wheel raeans to prevent 
engagement of said step-engageable members with Such 
iloor Surface. 

6. A stair-climbing wheel chair comprising in combina 
tion, a fraine substantially A-shaped in side elevation, seat 
means supported by the apex of said frame for pivotal 
movement between two operative positions, propelling 
means supported by the lower portion of said frame and 
Inovable relative to said frame and comprising a plurality 
of spider units spaced fore and aft of the center of gravity 
of said seat means when in stair-climbing position, a 
plurality of members respectively pivotally supported by 
the arms of said spider units and having flat feet members 
successively engageable with spaced treads of steps when 
climbing or descending the same, means to actuate said 
units to propel said chair up and down stairways, forward 
wheel means supported by said frame intermediately of 
said spider units and rear wheel means supported rear 
wardly of said units, means supporting said forward and 
rearward wheel means for movement between lowered 
operative position for engagement with a floor Surface 
and raised inoperative position out of engagement with 
such floor surface, said wheel means when in lower op 
erative position elevating said frame and stair step-en 
gageable members to prevent engagement of said men 
bers on said units with such floor surface. 

7. The stair-climbing wheel chair set forth in claim 6 
further including naanually operable means interconnected 
to said wheel means and arranged to move said wheel 
means between operative and inoperative positions. 

8. The stair-climbing wheel chair set forth in claim 7 

3. a 

G 
further characterized by said manually operable means 
being handles movable relative to position-naintaining 
nenbers to hold the selected positions of said handies. 
9. The stair-ciimbing chair according to ciain S in . 

which said means supporting said forward wheel means 
comprises a belicrank pivotally Supported by opposite 
sides of said A-shaped frame, one leg of each belicrank 
having bearing means Supporting said wheel means and 
the other leg of each bellcrank extending upwardly from 
the pivots of Said bellcranks and comprising handies 
readily engageable by an occupant of said chair to raise 
aid lower said forward wheel leans between eleyated 
inoperative position and floor engageable positions. 

. The stair-climbing chair according to claim 9 fur 
ther including position-maintaining means on said frame 
engageable by said handle legs of said bellcranks and oper 
able respectively to maintain said bellcranks in position 
to maintain said forward wheel means in said operative 
and inoperative positions. 
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