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(5 7 ] ABSTRACT 
An isotonic exercising apparatus in which a user 
moves part of his body against a yieldable resistance 
mechanized by a disc brake exhibiting more or less 
friction under control of a user adjusted mechanical 
leverage system. The disc brake is attached to the end 
of a shaft provided with a handle bar or the like, and 
includes a brake lining which frictionally engages a 
plate mounted to the exerciser frame. The friction 
controlling leverage system comprises a lever arm 
transmitting axially to the shaft a force applied at the 

, arm end by a screw cooperating with a dial wheel or 
handle. 

11 Claims, 7 Drawing Figures 
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ISOTONIC EXERCISING APPARATUS HAVING 
SELECTIVE FRICTION RESTRAINT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to exercising machines 

and particularly to isotonic exercisers wherein the user 
moves levers back and forth against a yielding frictional 
load. ' 

2. Description of the Prior Art 
Exercising machines are of three general types: iso 

tonic, isometric and isometronic. An isotonic machine 
is one in which the user moves some part of his body 
against yieldable resistances. In an isometric machine, 
the user stresses his body against unyieldable objects. 
An isometronic machine is one in which parts of the 
body are moved by some powered mechanism. 

Isotonic exercising machines typically employ 
weights moved upwardly by a system of levers, cables, 
pulleys or other mechanical devices. The user exerts 
effort, on the ?rst half of the cycle to move the weights 
upwardly, and exerts restraining force on the second 
half of the cycle in order to allow the weights slowly to 
return to ‘the starting position. Not all isotonic exercis 
ing devices can be mechanized in this manner. For ex 
ample, an exercising bicycle must be permitted endless 
movement in one direction; hence some friction device 
must be provided instead of weights. Some exercising 
machines utilize opposed movement of the arms or legs 
in which the left limb moves a mechanism in one direc 
tion and the right limb moves the mechanism back in 
the other direction. 
To allow a signi?cant degree of versatility, the fric 

tion device must be adjustable. Thus the user may be 
expected in time to progress in ability to overcome a 
greater frictional restraint; and users of different size or 
strength may require different settings. 
Known adjustable friction devices are generally of 

two types: first, the complicated types such as shown in 
US. Pat. No. 1,650,417 to Benniger in which a wide 
range of sensitive adjustment is made possible by virtue 
of a complicated structural arrangement, and second, 
a simple type such as shown in US. Pat. No. 2,543,729 
to Magida in which a few selected friction positions are 
possible. Use of a friction control assembly having only 
a few discretely selectable positions typically results ei 
ther in the friction device being too loose or in the de 
vice locking up. 
Accordingly there has been a long felt need for a sim 

ple device that provides sensitive friction adjustment 
for an isotonic exercising machine. The object of this 
invention is to provide such a device. 

SUMMARY OF THE INVENTION 

To achieve the foregoing object, there is provided an 
isotonic exercising apparatus including a leverage sys 
tem having high mechanical advantage. The long end 
of a lever arm is moved by a screw and dial wheel as 
sembly. The short end of the lever arm urges a brake 
disc into frictional contact with a cooperating plate 
with more or less pressure in accordance with the set 
ting of the dial wheel. The brake disc is connected to 
a shaft having a suitable handle or like appurtenance 
moved by the user. 
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2 
BRIEF DESCRIPTION OF THE DRAWINGS 

A detailed description of the invention will be made 
with reference to the accompanying drawings which, 
unless otherwise indicated, are to scale. 
FIG. 1 is a top plan of an isotonic exercising appara 

tus incorporating the inventive friction mechanism for 
providing‘adjustable, yieldable resistance to. motion of 
the user. 
FIG. 2 is a pictorial view of the device shown in FIG. 

1, the body supporting table being shown in phantom. 

FIG. 3 is a fragmentary enlarged view, partly in sec 
tion, of the brake disc and friction adjusting mechanism 
of FIG. 2, as viewed generally along the line 3—3 
thereof. 
_ FIG. 4 is a fragmentary bottom plan view of the brake 
disc and associated mechanism, as viewed generally 
along the line 4—4 of FIG. 3. 
FIG. 5 is a pictorial view of another isotonic exercis 

ing apparatus of the friction type, also in accordance 
with the present invention. , 
FIG. 6 is a fragmentary sectional view of the appara 

tus of FIG. 5, as viewed generally along the line 6-6 
thereof. ' ' 

FIG. 7 is a sectional view of the brake disc and fric 
tion adjusting mechanism of FIG. 6, as viewed gener 
ally along the line 7—7 thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS ' 

The following detailed description is of the best pres 
ently contemplated ,modes of carrying out the inven 
tion. This description is not to be taken in a limiting 
sense, but is made merely for the purpose of illustrating 
the general principles of the invention since the scope 
of the invention is best defined by the appended claims. 

Structural and operational characteristics attributed 
to forms of the invention ?rst described shall also be 
attributed to forms later described, unless such charac 
teristics are obviously inapplicable or unless specific 
exception is made. _ 

Referring now to the drawings,‘and particularly‘to 
FIGS. 1 and 2 thereof, there is shown an isotonic exer 
cising apparatus 10 in accordance with the present in 
vention. The exerciser 10 includes a frame 11 support 
ing a padded table 12 on which the user may recline. 
A generally U-shaped bar 13 is supported above the 
table 12 in position to be engaged by the hands, legs or 
other body parts of the user. 
The bar 13 is connected by a rigid support bracket 14 

to a vertical shaft 15 (FIGS. 2 and 3) mounted to per~ 
mit rotation about the longitudinal axis thereof. The 
lower end 15a of the shaft 15 is connected to a friction 
restraint mechanism 16 which provides a yieldable re 
sistance to rotation of the shaft 15 and the handle 13. 
A dial wheel 17 facilitates user adjustment of the 
amount of resistance provided by the mechanism 16. 
This permits the user to establish how much bodily 
force is required to move the bar 13 to overcome the 
friction restraint provided by the mechanism 16. The 
upper end 15b of the shaft 15 seats within a recess in 
an upper frame member 11a. 
The friction mechanism 16 (FIGS. 2, 3 and 4) is sup 

ported by a horizontal plate 18 mounted to the frame 
11. The shaft 15 extends through a bearing 21 mounted 
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in the plate 18. The shaft end 15a is welded or other 
wise ?xedly attached to a brake disc 22 disposed be 
neath and parallel to lower face 18a of the plate 18. A 
brake or friction lining 23, which may comprise a felt 
pad, is attached to the uppper surface 22a of the brake 
disc 22. The brake disc 22 and lining 23 cooperate with 
the plate surface 18a to provide a frictional restraint to 
rotation of the shaft 15. ' 
A leverage system 24 of high mechanical advantage 

maintains the brake disc 22 in operative engagement 
with the plate 18, and facilitates adjustment of the 
amount of friction provided thereby. To this end, the 
system‘ 24 includes a lever arm 25, one end 25a of 
which is attached to a bolt 26 extending downwardly 
from the plate 18. The bolt 26 thus functions as the ful 
crum for the lever 25. A hole 27 through the lever arm 
25 forms a seat for a steel ball 28, the upper edge of 
which is in vcontactwith the lower shaft end 15a. The 
ball 28 functions to transmit force from the lever arm 
25 axially to the shaft 15. A central recess 22b in the 
brake disc 22 prevents the ball 28 from rolling free of 
the mechanism 16. 
Force is applied to the free end 25b of the lever arm 

25 by means of a screw adjustment assembly including 
a threaded rod 31. The flanged lower end 31a of the 
rod 31 engages the lower surface of the lever end 25b, 
and extends vertically upward through a clearance hole 
32 in the arm 25 and a clearance hole 33 in the plate 
18. The upper end 31b of the vrod 31 is unthreaded, and 
seats within a recess 34 provided within an upper frame 
member 11bv The recess 34 is of suf?cient length as to 
permit limited vertical motion of the rod 31. The dial 
wheel 17 (FIGS. 2 and 3) includes an internally 
threaded opening 17a which receives the threaded rod 
31. A rigid sleeve 35 surrounds the rod 31 to maintain 
the dial wheel 17 at a ?xed distance from the plate 18. 

As the dial wheel 17 is turned in one direction, the 
resultant screw action causes upward motion of the rod 
31, thereby applying an upward force to the lever arm 
end 25b. This force is transmitted with a mechanical 
advantage to the shaft 15 via the lever arm 25 and the 
ball 28. ‘Since the shaft 15 is ?xedly attached to the 
brake disc 22, the force also presses the disc 22 and the 
friction lining 23 into “tighter” engagement with the 
plate surface 18a, so as to increase the friction resisting 
rotation of the shaft 15. When the dial wheel 17 is 
turned in the opposite direction, the rod 31 may move 
downward, decreasing the force exerted on the brake 
disc 22. 
The combined mechanical advantage afforded by the 

screw adjustment assembly including the dial wheel 17 
and the rod 31, in cooperation with the lever arm 25 
permits smooth, ?ne control over the amount of fric 
tion produced by the restraint mechanism 16. Thus 
while only a very small variation in force exerted on the 
brake disc 22 will vary the mechanism 16 between min 
imum and maximum resistance-conditions, substantial 
angular rotation of the dial wheel 17 is utilized to 
achieve this change. ' 

In the exerciser 10 (FIGS. 1 and 2) the plate 18 is 
horizontally mounted across the spaced parallel bars 
llcand 11d extending between the feet lle, 11f of the 
frame 11. Four legs, each designated 11g, extend up 
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wardly from the bars 11c, 11d to support the upper 6 
frame members 11a, 11b, 11h, 111' and llj which hold 
the table 12. 

4v 
A second embodiment of the invention is shown in 

FIGS. 5, '6 and 7. Therein, an isotonic exerciser 40 in 
cludes a handle or leg bar 13’ attached to a shaft 15 ' \ 
disposed for rotation about a horizontal axis against a 
yieldable resistance provided by a friction restraint 
mechanism 16'. The bar 13', shaft 15', mechanism 16' 
and other prime numbered elements of the exerciser 40 
correspond to the like numbered but unprimed ele 
ments of the exerciser 10 shown in FIGS. 1 to 4. 

In the exerciser 40, the plate 18' supporting the fric 
tion restraint mechanism 16' is mounted vertically atop 
a pair of legs 41, 42 extending upwardly from one of 
the exerciser feet 43, 44. A back cover plate 45 is at 
tached to the legs 41, 42 by means of spacers 46, 47 to 
form a housing for the mechanism 16'. A lid 48 covers 
the housing. 

' The friction restraint mechanism 16' (FIGS. 6 and 7) 
is identical to the mechanism 16 described above, ex 
cept that a different screw adjustment assembly is used 
to apply force to the end 25b’ of the lever arm 25'. in 
the exerciser 40, a handle member 51 includes a 
threaded rod section 51a extending through a clear 
ance hole 52 in the lever end 25b’ and engaging an in 
ternally threaded bushing 53 welded to the surface 18a’ 
of the plate 18'. The member 51 also includes a shank 
portion 51b coaxial with, but of greater diameter than, 
the threaded section 51a. The end of the shank 51b 
thus forms a shoulder 51c pressing against the lever 
arm 25’. The shank 51b extends rearwardly through a 
clearance opening 54 in the rear cover plate 45, and 
terminates at a handle 55. 
With this arrangement, rotation of the handle 55 in 

one direction causes the threaded section 510 to screw 
further into the bushing 53, so that the shoulder 51c ap 
plies greater pressure against the lever arm end 25b’. 
As discussed above the mechanical advantage of the 
lever 25’ transmits this force via the ball 28’ to the 
brake disc 22' attached to the end 15a’ of the shaft 15'. 
This in turn increases the friction between the brake 
lining 23' and the plate surface 18a’ thereby providing 
increased frictional restraint impeding rotation of the 
shaft 15’ and movement of the bar 13’. Turning the 
handle 55 in the other direction decreases the force ap 
plied to the lever 25’ and hence reduces the resistance 
to rotation of the shaft 15’. 
Thus there is provided an isotonic exerciser of simple 

design which permits sensitive adjustment of the yield 
able resistance to be overcome by the user. 

Intending to claim all novel, useful and unobvious 
features shown or described, the applicants claim: 

1. In an isotonic exercising apparatus wherein a user 
moves part of his body against a yieldable resistance; 

a. a frame having a plate attached thereto, 
b. a shaft journaled to said frame for rotation only 
about said shaft axis and for limited axial transla 
tion with respect to said frame, said shaft having 
attached thereto an appurtenance adapted to be 
engaged by said body part, 

c. a planar brake shoe attached to said shaft and hav 
ing a friction surface cooperating with said plate to 
provide said yieldable resistance to rotation of said 
shaft by said user, and 

d. a lever pivoted on the frame on an axis located lat 
erally of said shaft, said lever extending transverse 
to said shaft and having a part engageable with the 
shaft for exerting an axial force on the shaft; 



3,843,118 
5 

e. adjustable screw means operative between the 
frame and said lever and located laterally of said 
shaft to control the magnitude of the axial force ex 
erted by said lever and, thereby, to control the 
contact pressure between said brake shoe and said 
plate and the magnitude of said yieldable resis 
tance. 

2. An exercising apparatus according to claim 1 in 
which said screw means is located so as to apply a force 
at a mechanical advantage from said lever axially to the 
end of said shaft, whereby rotation of said screw means 
results in smoothly controllable adjustment of said 
amount of friction and hence of said yieldable resis 
tance. 

3. An exercising apparatus according to claim 2 
wherein said brake shoe comprises a brake disc perpen 
dicularly attached to said shaft, and a friction lining dis 
posed on a face of said disc to form said friction sur 
face. 

4. An exercising apparatus according to claim 3 
wherein said lever comprises a lever arm and a fulcrum 
member attaching one end of said lever arm to said 
plate, said lever arm extending generally transversely of 
said shaft opposite one end thereof, and wherein said 
force transmitting means comprises a rigid ball situated 
between said lever arm and said shaft one end, the dis 
tance from said ball to said fulcrum member being less 
than the distance from said fulcrum to the point at 
which force is applied by said screw means. 

5. An exercising apparatus according to claim 2 
wherein said element comprises a dial wheel, and 
wherein said screw means comprises a threaded rod ex 
tending from said lever near one end thereof, said dial 
wheel threadingly engaging said rod, and spacer means 
for maintaining said dial wheel a ?xed distance from 
said plate, whereby rotation of said dial wheel causes 
application to said lever, via said rod, of a force trans 
verse to said plate.~ 

6. An exercising apparatus according to claim 2 
wherein said screw means comprises a threaded mem 
ber ?xedly mounted to said frame and wherein said ele 
ment comprises a shaft threadingly engaging said mem 
ber and having a shoulder pressing against said lever, 
whereby rotation of said element moves said shoulder 
in a direction transverse of said plate to apply a like di 
rected force to said lever. 

7. An isotonic exercising apparatus comprising: 
a frame, 
a plate mounted on said frame, 
a shaft extending perpendicularly through an opening 

in said plate, - 
body engagable means attached to said shaft on one 
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6 
side of said plate, 

a brake shoe attachedto said shaft on the other side 
of said plate and having a friction lining engaging 
the surface of said plate, 

adjustable mechanical linkage means for controlling 
the friction between said brake shoe and said plate, 
thereby facilitating adjustment of the force resist 
ing rotation of said shaft and body engagable 
means, said linkage means comprising: 

a lever arm extending generally transversely of said 
shaft adjacent said one end thereof, 

a fulcrum member attaching one end of said lever 
arm to said plate, 

ball means intermediate said lever arm for transmit 
ting force from said lever arm axially to said shaft 
one end, and 

mechanical screw means attached to said plate and 
cooperating with the other end of said lever arm for 
applying an adjustable amount of force to said 
lever arm other end. 

8. An exercising apparatus according to claim 7 
wherein said mechanical screw means comprises a 
threaded rod extending’transversely from said lever 
arm other end through another opening in said plate, 
adjustment handle means having a threaded opening 
receiving said rod, and means for maintaining said han 
dle means a ?xed distance from said plate, rotation of 
said handle means causing said rod to move trans 
versely of said plate and apply a force in a like direction 
to said lever arm. 

9. An exercising apparatus according to claim 7 
wherein said mechanical screw means comprises an in 
ternally threaded member af?xed to said plate, a 
threaded rod engaging said member and extending 
transversely from said plate on said other side thereof, 
said rod including a shoulder cooperatively engaging 
said lever arm other end, whereby rotation of said rod 
applies a force to said lever arm transverse of said ; 
plate. 

10. An exercising apparatus according to claim 7 
wherein said brake shoe comprises a disc having a cen 
tral opening therethrough, said shaft one end seating 
partway through said opening so as to leave a recess ex 
posing said shaft one end, a seat being formed in said 
lever arm, and wherein said ball means comprises a 
rigid ball located on said seat and partly extending 
within said recess against said shaft one end. 

11. An exercising apparatus according to claim 7 
wherein said body engagable means comprises handle 
bars, and further comprising a body supporting table 
affixed to said frame. 

* * * * * 


