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1. 
This invention relates to improvements in 

crutches. 
In the usual or ordinary type of crutch there 

is found, secured between the lower ends of the 
side pieces forming the clutch frame, a solid post 
of wood Which carries a rubber or rubber and 
fabric tip upon its lower end. In using a crutch 
of this character the user is continually subjected 
to jars due to the insufficient resiliency of the 
rubber tip which is provided more for the purpose 
of preventing the crutch from Slipping than for 
relieving the user of jars. 
The present invention has for its primary ob 

ject to provide an improved crutch foot portion 
of a yieldable character designed to absorb shock 
incident to the use of the crutch and thereby 
make its use more comfortable. 
A further and more specific object of the in 

vention is to provide a foot piece or unit for a 
crutch, including a fixed cylinder and a movable 
piston in the cylinder, upon the lower end of 
which piston a friction tip is mounted. Within 
the cylinder a yieldable unit in the form of a coil 
Spring normally urges movement of the piston 
outwardly and the inward movement of the pis 
ton in the cylinder is yieldingly resisted both by 
the coil spring and by compressed air which is 
permitted to escape slowly through a control 
waive. Accordingly the device of the present in 
vention provides a foot piece by which there is 
obtained an air cushion which makes possible 
the use of the crutch without subjecting the user 
to shocks and jars as in the ordinary type of 
crutch structure. 
Another object of the invention is to provide 

an air cushion shock relief unit or foot piece for 
a crutch which is of relatively simple construc 
tion and which may be readily substituted for the 
present solid post foot piece. 
The invention will be best understood from a 

consideration of the following detailed descrip 
tion taken in connection with the accompanying 
drawing forming a part of the specification. With 
the understanding, however, that the invention 
is not confined to a strict conformity with the 
showing of the drawing but may be changed or 
modified so long as such changes or modifications 
mark no material departure from the salient fea 
tures of the invention as expressed in the ap 
pended claims. 

In the drawing: 
Figure 1 is a view in elevation of a unit con 

structed in accordance with the present inven 
tion, showing the same mounted between the 
lower ends of the side portions of a crutch frame, 
the lower part of the unit piston being broken 
aWay. 

Figure 2 is a longitudinal section taken sub 
stantially on the line 2-2 of Figure 1. 
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Figure 3 is an enlarged detail showing the air 

admission and exhaust valves. 
Figure 4 is a transverse section taken substan 

tially on the line 4-4 of Figure 1. 
Referring now more particularly to the draw 

ing there are shown in Figure 1 the lower ends 
of the two side portions of a crutch frame, such 
ends of the frame being designated O. 
In accordance with the present invention there 

is provided a relatively long cylinder of an out 
side diameter to fit Snugly between the crutch 
frame portions 0, in the manner illustrated. The 
lower end of this cylinder has the Wall thick 
ened slightly as indicated at 2, throughout a 
portion of the length of the cylinder, thereby 
providing the flange or shoulder 3 upon which 
rests a flat Washer or collar f4. The lower ends 
of the frame portions ?o rest upon this collar 
4 and the opposite sides of the collar lying in a 

line perpendicular to the plane in which the por 
tions ) lie, are turned upwardly against the ad 
jacent sides of the cylinder if as indicated at f4 

Directly above the collar 4 a bolt 5 passes 
diametrically through the cylinder and the head 
6 at one end of the bolt and the nut 7 threaded 
upon the other end, lie in suitable recesses i8 
formed in the lower ends of the frame portions 
f0 as shown in Figures 1 and 4. 
The bolt f 5 maintains in position and limits 

the inward and outward movements of the tubu 
lar piston 9 which extends into the open end 
of the cylinder and has snug contact with the 
inner wall thereof as shown in Figure 2. This 
function of the bolt 5 is performed by provid 
ing the upper end of the piston 9, at opposite 
sides, with the longitudinal guide slots 20 through 
which the bolt 5 passes. 
The lower end of the piston 9 is closed as 

indicated at 2 and is designed to have fixed 
thereon an anti-skid tip 22 of the type commonly 
employed upon crutches. 
The inner and upper end of the pistori 9 is 

closed by the plug 23 and this has secured to the 
top surface thereof, by means of the cap screw 
24 and the plate or disk 25, the cup washer 26 
which bears against the inner wall surface of the 
cylinder to prevent the escape of air from the 
cylinder around the end of the piston, as the pis 
ton is driven inwardly. 
The top end of the cylinder i? is closed by the 

valve head 27. This head 27 has the central or 
axial bore 28 formed therethrough, the inner 
end portion of which bore is suitably constricted 
to form a ball valve seat 29 upon which rests 
the ball check valve 30. The outer end portion 
of the bore 28 is of slightly enlarged diameter 
and is screwthreaded as indicated at 3 to receive 
the socket nut 32, through the center of which is 
formed a relatively Small diameter air escape 
passage 33. Within the inner end of the bore 28 
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there is interposed between the ball check 3 and 
the nut 32, the spring 34 which constantly yield 
ingly presses the ball onto the seat 29 to close the 
inner end of the bore and thereby prevent the 
entrance of air into the cylinder upon the out 
ward movement of the piston 9. 
Within the cylinder if is a coil spring 35 which 

bears at its upper end against the Under sider Of 
the head 27 and at its lower end against the disk 
25. This spring 35 constantly urges the piston 
9 outwardly to the limit of its movement as con 

trolled by the bolt 5. 
Fixed to the top of the valve head 27 is the 

substantially U-shaped clevis 36. This relevis has 
the upstanding side portions 37 and the interme 
diate; connecting portion 38 which lies upon the 
top of the valve head 27 and "which is ;provided 
withian opening 39 through which the Socket: nut 
32 may be introduced into or . Withdrawn from 
position. The side portions 37 position against 
the inner sides of the portions 0 of the Crutch 
framesand are provided with suitable apertures 
40 to receive the securing boltS 4f which pass 
through the crutch frame side portions as shown 
in Figure 1. Thus the upper end of the cylinder 
id:lissfirmly secured in place and the lower ends 
if the portions - O of the frame rest upon the 
collar 4 which in turn rests upon the Shoulder 
3 of the cylinder thereby providing a firm and 

safe:Supportfor, the frame on the foot; assembly. . 
iAdjacent to the upper end of the cylinder if 

there is provided an air intake port 42 rand this 
is covered by a valve unit which is generally de 
signated:43:and which comprises a hollow shell:44 
havingan airinlet opening '45, and a.Suitableair 
control valve assembly-46;positioned in the: shell. 
This-assembly consists of a seat plate Ed having 
an opening b over which lies the valve disk c. 
Ascaped coyers; the inner. Side of the plate sa, and 
has the inner air openings re. The disk c is 
pressed to its;seat;over the opening,b by the Spring 
5f. By-this: means air passes-into the cylinder by 
way of the openings. 42 and 245 Fland te tipon out 
:Award movemert of the piston. While:rany: Stuit 
able type of valve assembly may be used in the 
shell:44 preference is, had for a valve of the form 
used in fuel pumps of:a, well known make; and 
which Sare of ':'fhe construction cheree Shown :8:End 
described. 
From the foregoirig it will be; readily apparent 

that there is provided in ; the present invention 
a novel crutch foot unit; which provides a yield 
able tellshion::support for the crutch to give the 
amaximum degree of comfort in connection. With 
'isse. 
We claim: 
3. The combination with a scrutch having a 

iframe provided with spaced parallel lower-end 
portions, of ia, cushion foot unit comprising a 
cylinder interposed between said endportions, a 
substantially U-shaped: clevis Secured to an end 
softne-cylinder and having spaced side "portions 
secured to the adjacent portions of the frame, a 
collar encircling the cylinder and having the 
iower ends, of the frame, portionScresting thereon, 
sa, piston slidable in the cylinder and having an 
tend extending; downwardly therefrom, :a::ground 
sengaging tip at the outer end of the piston, means 
within the cylinder:normally urging movement of 
stae piston, outwardly, valve controlled air inlet 
and outlet:ports for the cylinder, and meanslim 
iting the outward movement of the piston. 

2. A crutch foot unit designed to be: Secured 
between the lower end portions of a crutch-frame, 
Ecomprising a cylinder, a valve head in one end 

4 
of the cylinder, an outwardly opening air exhaust 
port in said head, a substantially U-shaped clevis 
secured to the head and adapted to secure the end 
of the cylinder between adjacent side portions of 

5 the crutch frame, a piston slidable in the cylinder 
and extending from the other end thereof, resili 
sent means normally urging the piston outwardly, 
means carried by the cylinder and having loose 
connection with the piston for limiting the in 

le). Ward and soutward movement of the piston, a 
ground engaging tip at the outer end of the pis 
ton, anda valve.controlled air intake port for the 
cylinder. 

3. In a crutch structure having a frame ter 
5 minating in spaced lower end portions, a cylinder 

positioned · between and Securedº tio : said end por 
tions of the frame, means carried by the cylinder 
against which the end portions bear, a piston 
within the cylinder and extending downwardly 

20 therefrom, a ground engaging tip at the outer end 
of the piston, a washer carried at the inner end 
of the piston and slidably engaging the inner wall 
of the cylinder, spring means within the cylinder 
normally urging movement of the piston out 
'wardly, valve controlled air inlet and exhaust 
ports for the cylinder, a substantially U-shaped 
clevis Secured to the inner-end of the cylinder and 
having spaced side members positioned against 
the inner sides of the said frame portions, and 

30 means 'securing the said sides of the clevisito the 
adjacent portions of the frame. 

4. In a crutch structure having a frameter 
:minating in-spaced lower endportions, a cylinder 
shaving a substantial part of its length positioned 

35 between said end portions of the frame, means 
:eonnecting the cylinder with said end portions. 
said cylinder at its lower end being formed to 
provide an encircling shoulder, a flat collar ren 
circling the cylinder above and resting"upon said 

40 shoulder, the ends of Said lower end portions 
'resting upon said collar, the collar at opposite 
sides being turned up to bear against adjacent 
portions of the cylinder between the Said end 
portions of the crutch frame, a piston slidably 

46 engaging in the cylinder and extending down 
wardly below the lower end thereof, a tip upon 
the lower end of the piston for engaging the 
ground, resilient means within the -cylinder nor. 
mally urging movement of the piston routwardly, 

10 an airinlet valve for the upper-end of the cylin 
der, an air outlet -bleed valve in the upper end 
of the cylinder, and means limiting the Otward 
imovement of the piston in the cylinder. 

5. A crutch structure of the character stated 
in claim 4 wherein said, movement limiting means 
for the piston comprises: a bolt extending trans 
versely through the cylinder immediately above 
the-collar...andhaving its ends housed in the lower 
:end portions; of the crutch structure, the piston 
being. longitudinally Slotted for the extension of 
-the-bolt, therethrough. 
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