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UNITED STATES PATENT OFFICE 
2,674,242 

EXERCISER FOR SUBNORMA, MUSCLES 

William Bierman, New York, N.Y. 
Application August 2, 1950, Serial No. 1,196 

(C. 128-25) 12 Claims. 
1. 

This invention relates to exercisers for sub 
normal muscles, and more particularly pertains 
to exercisers of the character described for the 
body extremities, i. e. for the feet, legs, hands 
and arms. 

It is an object of my invention to provide a 
power exerciser of the character described which 
can move and thus prevent atrophy of com 
pletely paralyzed muscles, and also can effect an 
improvement in the condition of paretic muscles 
Which normally move the body extremities. 

It is a further object of my invention to provide 
a power exerciser of the character described 
which can achieve improvement of paretic mus 
cles that are associated with completely paralyzed 
muscles. 

It is another object of my invention to provide 
a power exerciser of the character described 
Which by simple and rapid adjustments can be 
Shifted to move and exercise all kinds of vari 
Ously afflicted sets of muscles. 

It is another object of my invention to pro 
vide a power exerciser of the character described 
which constitutes relatively few and simple parts 
and is light, portable, easy to use and inexpensive 2 
to manufacture, so that the same can be made 
available on a large scale for the use of patients 
in homes and hospitals. 

It is another object of my invention to pro 
vide a power exerciser of the character described 
which can be employed by the patient himself 
without the constant assistance and Supervision 
of doctors and technicians, whereby not only will 
the patient be psychologically aided, but his 
treatment will be less financially burdensome. 
Other objects of my invention will in part be 

obvious and in part will be pointed out herein 
after. 
My invention accordingly consists in the fea 

tures of construction, combinations of elements 
and arrangements of parts which will be exem 
plified in the device hereinafter described and 
of which the scope of application will be indi 
cated in the appended claims. 

In the accompanying drawings in which is 
shown One of the various possible embodiments 
of my invention, 

Fig. 1 is a side view of an exerciser constructed 
in accordance with my invention; 

Fig. 2 is an auxiliary top view thereof, the same 5 
being taken substantially along the line 2-2 of 
Fig. 1; 

Fig. 3 is a front view of the exerciser; 
Fig. 4 is a sectional view through the exerciser, 

the same being taken Substantially along the line 
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4-4. Of Fig. 1 and showing the back of the plat 
form and the bi-axial mounting therefor; 

Fig. 5 is a sectional view taken substantially 
along the line 5-5 of Fig. 4 and showing the 
detail of the mounting for permitting oscillation 
of the platform about an axis perpendicular to 
the horizontal axis; 

Fig. 6 is a sectional view taken substantially 
along the line 6-6 of Fig. 1 and showing details 
of the means for adjusting the throw of oscilla 
tion about the two axes; 

Fig. 7 is an enlarged Sectional view taken Sub 
stantially along the line 7-7 of Fig. 2 and show 
ing a detail of the selectively changeable drive 
for OScillating the platform about the horizontal 
axis; and 

Fig. 8 is a side view partially in section of an 
adjustable weight used with the exerciser for 
affording passive aid or active resistance to pa 
retic muscles. 
To facilitate explanation of my invention, ref 

erence Will be made herein to the conventional 
system of muscle grading, wherein a completely 
paralyzed muscle is known as grade 0; a muscle 
which can cause just a flicker of motion is known 
as grade 1 or as a “trace'; a muscle which can 
move a joint, but not against gravity, e. g. can 
move a joint in water, is known as grade 2 or 
“poor"; a muscle which can move a joint against 
gravity but not against resistance is known as 
grade 3 or “fair'; a muscle which can move a 
joint against Some resistance is known as grade 
4 or "good'; and a muscle which is able to move 
a joint against ordinary resistance is known as 
grade 5 or “normal.' 

For grade 0 muscles, no improvement can be 
effected. However, atrophy of such muscles can 
be minimized or checked by proper movement 
thereof. 

For grade 1 and 2 muscles, an improvement in 
condition is achieved first by determining with 
extreme precision the degree of muscle power 
remaining and then by applying just the exact 
minimal amount of assistance to enable that 
muscle to complete its normal range of move 
ment. 

For grade 3 muscles, the desired result is se 
cured by causing the joint to move against a 
minute resistance which gradually and progres 
Sively is increased as the muscle passes to grade 4. 
Movement of any body extremity, e. g. a foot, 

is controlled by Several groups of muscles, differ 
ent groups being able to act independently of 
the others as prime movers. Thus, for example, 
to flex a foot upwardly about the ankle, there 
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are muscles which can move the foot upwardly 
and in Wardly, muscles which can move the foot 
upwardly and outwardly and muscles which only 
Can move the foot upWardly. Other groups of 
muscles can bring about various downward 
iilovements of the foot, i. e. downwardly and in 
Wardly, downwardly and outwardly and down 
Wardly only. It will be apparent that these 
different groups of muscles can be afflicted to 
Vaiying degrees. For instance, all the muscles 
Can be grade 0, in which case the exerciser will 
be required to move the foot up and down and 
bend it from Side to side. All of the muscles 
Which flex the foot upwardly may be grade: 0. 
while the downward flexing muscles may be. 
grades 1 through 4. In such case, the exerciser 
must be able to flex the foot, upwardly and to 
Supply assistance or resistance as necessary for 
downward flexing. Other conditions of affliction 
require different aid by the exerciser. 
In general, I carry out my invention by so 

mounting the platform that it is capable of os 
ciilation about two axes at right angles to each 
other, one of the axes being horizontal but the 
two axes not necessarily intersecting. In other 
Words, the bridge and beam form a CrOSS whose 
horizontal bar is journalled in the pedestal posts 
and whose vertical bar is journalled in the lugs 
S attached to the platform. In the preferred 
form of my invention, the mounting for the plat 
form is such that separate pivoting means are 
employed for said two axes, whereby the posi 
tions of said axes can be definitely and simply 
fixed and the arcs of oscillation readily cali 
brated. The platform is oscillated by two power 
activated kinematic trains, one of which effects 
Oscillation about the horizontal axis and the 
other about the second axis. These two trains 
may be energized from two sources of motive 
power Or, desirably, from but a Single Source, the 
latter being the form shown herein. To secure 
the desired Versatility hereinabove mentioned, 
the Second train, that which OScillates the plat 
form about an axis perpendicular to the hori 
Zontal axis, is arranged to be quickly discon 
nectable. 

Referring now in detail to the drawings, the 
reference numeral O denotes an exerciser en 
bodying iny invention. Said exerciser includes a 
board 2 or the like, adapted to be rested on a 
at horizontal Support Such as a table, chair or 

bed. A horizontal hinge 4 pivotally connects 
the rear edge of the board to the rear edge of a 
base 6. The angular position of Said base is 
adjustably set by any suitable means, for in 
Stance, a pair of perforated, stiff, flat strips 8 
located on opposite sides of the base and board 
lemote from the hinge 4. Each strip is pivot 
ally Secured to an angle bracket on the board as 
by a horizontal bolt 20 and Wing nut 22 and is 
Similarly Secured to an angle bracket on the base 
by another bolt and nut 24, 26. By inserting the 
bolts 24 through the proper registered apertures 
in the Strips, any feasible angular position of the 
base can be obtained. 
A platform 28 of Suitable dimensions and 

shape is included. Said platform comprises an 
elongated plate 30 along whose lateral edges I 
provide a plurality of T-shaped extensions 32, 
the Same constituting anchoring posts to which 
tapes or bandages can be secured in order to 
hold a foot Or hand against the platform. To 
fix the position of the heel of a hand or foot, a 
botton stop 34 is provided. Said stop includes 
a flat body 36 Overlying the plate 30 near its bot 
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4 
tom and having retroverted ends 38 which em 
brace the lateral edges of the plate in order to 
guide the stop for movement parallel to the lon 
gitudinal axis of the plate. The stop is held in 
any adjusted position by a capstan bolt A9, a 
shouldered portion of which abuts the upper Sur 
face of the stop body 36. The threaded exten 
Sion of the bolt 40 passes freely through an open 
ing in the stop body and through an elongated 
slot in the platform plate 30. Said threaded ex 
tension is received in a nut 42 beneath the plate. 
The stop body carries a V-shaped rest 43 against 
which the heel of a foot or hand is designed to 
be placed. 
The mounting means for the platform con 

stitutes a pair of pedestal posts 44 Secured to the 
base and in which the opposite ends of a bridge 
46 are journalled for Oscillation about a horizon 
tal axis. Fixed rigidly and firmly to the center 
Of the bridge is a beam 48 which runs in a direc 
tion at right angles to the horizontal axis afore 
Said. The beam extends above and below. Said 
axis for a reason which later will be apparent, 
The ends of the beam are offset toward the plat 
form 28 and are journalled in lugs 50 protruding 
from the rear Surface of said platform. Thereby 
the platform is mounted for oscillation about the 
horizontal axis of rotation of the bridge and 
additionally about an axis at right angles to the 
horizontal axis. 
The horizontal arc of rotation is measured 

With the aid of a circular Scale 52 (Fig. 1) on a 
stationary disk 54 fixed to one of the posts. 44. 
Said Scale is read against an index pointer 56 
clamped to an end 58 of the bridge which pro 
trudes through the post. 

It may be mentioned that oscillation of the 
bridge about its horizontal axis is held between 
two fixed limits determined by abutment of off 
sets 60 (Fig. 2) adjacent the ends of the bridge 
against the projecting ends of ScreWS 62 (Fig. 4) 
mounted on ears 64. located on the back Surface 
of the disk 54. 
The arc of oscillation about the Second axis is 

measured with the aid of a circular Scale 66 
(Fig. 2) on a disk 68 fixed to the uppermost lug 
50. This scale is read against a stationary index 
pointer 70 clamped to the upper end Of the bridge 
38 which extends through Said lug. 
For a purpose which will become obvious as the 

description proceeds, means is included to Selec 
tively lock the platform to the beam in any de 
Sired relative position thereof. Said means con 
veniently comprises a knurl-headed bolt 2 
Whose shank freely passes through an opening 
in the pointer 70 and through an arcuate slot 76 
in the disk 68, the center of curvature of the slot 
being at the axis of rotation of the platform 
relative to the beam. The tip of the bolt engages 
a nut 78 (Fig. 1) located beneath the disk 68. 
It will be seen that upon tightening the bolt the 
platform is securely fixed to the beam. 

In the preferred form of my invention shown 
herein, I employ as a source of power an electric 
motor 80 whose speed is controlled by a rheo 
stat 82. The motor speed is far too rapid for 
the purpose for which I intend the same and, 
accordingly, Suitable means is included to derive a 
lower rate of speed. For example, the motor may 
be provided with a reduction gear train 84 which 
can, as illustrated, form an integral part of the 
motor assembly. The output shaft 86 of the 
gear train mounts a Small diameter sheave 88 
over which a belt 90 is trained. Said belt en 
gages a large diameter sheave 92 fixed to a hori 
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zontal operating shaft 94 which is journalled in 
a pedestal bearing 96 and is parallel to the axis 
of rotation of the bridge. 
The overall speed reduction ratio including 

that of the gear train, if any, forming part of the 
motor and the reduction train, if any, between 
the output shaft of the gear train and the op 
erating shaft 94 should be such that the shaft 94 
turns Over at a comparatively slow speed. By 
Way of example, a Suitable speed is in the neigh 
borhood of ten revolutions per minute. It will 
be understood, however, that this number simply 
is exemplary and the invention is not to be limited 
thereto. Thus, speeds as high, for instance, as 
thirty revolutions per minute, or as low as three 
revolutions per minute, are within the Scope of 
my invention. These slow speeds are basically 
distinguishable from the much higher speeds 
found in body massaging or shaking instituments. 
Hence, it will be appreciated that hereinafter 
When the term 'slow' is used to denote the late 
of rotation of the shaft 94 (and hence the timing 
of the cycle of the exerciser) mean to indicate 
a speed in the neighborhood of three to thirty 
revolutions per minute and exclude Such rapid 
rates of rotation as 500 R. P. M. and up. 
The operating shaft 94 has secured thereto a 

Support 98 (Fig. 1) on Which is nounted a pair 
of ways or gibs CO between which a cross-head 
02 is slidably captive for movement radially of 

the shaft 94 in a vertical plane perpendicular to 
the shaft. The cross-head is formed With a 
tapped bore which extends parallel to the direc 
tion of movement of the cross-head and receives 
a threaded Spindle 04 (Fig. 6) having a knurled 
head fos. Said spindle is held against axial 
shifting by a bearing 93 secured to the plate 38 
and caught between the head 53 and a collar 
to pinned to the spindle. Thus, by turning the 

spindle the eccentricity of the cross-head may be 
varied. 

Extending from the cross-head is a crank pin 
2 to which an end 4 of a link 6 is pivotally 

secured. The other end of the link is pivotally 
connected to the beam 38. Both axes of pivotal 
connection are horizontal and parallel to the 
Shaft 94. The pivotal connection between the 
link 6 and beam is effected by leans of a pin 
f : 8 and a pair of parallel arms 2 on the end 
of the link. Said pin has a knurled head 22, an 
unthreaded shank which extends through one of 
the arms 29 and through an eye 24 on the beam, 
and a threaded tip 28 which is designed to en 
gage a tapped opening in the opposite arm. 29. 
The beam is provided with two eyes 24, one 
above the horizontal axis of rotation of the bridge 
and the other below the same for a purpose 
which soon Will be obvious. 
The link 6 is designed either to be used as a, 

positive (dual direction oscillation) drive between 
the crankpin 2 and the bean or as a one-direc 
tion drive, i. e. a drive capable of oscillating the 
beam in one direction only but permitting a non 
powered movement of the beam in the return di 
rection. To this end, said beam comprises a. 
sleeve 28 (Fig. 7) within which a rod 3 is 
Snugly telescoped. The sleeve is nowable with 
one end of the link and the rod with the other. 
The Sleeve has a tubular extension 32 (Fig. 2) 
Within which a detent 34 is slidable in a path 
intersecting the longitudinal axis of the rod 39. 
Said detent is biassed toward the rod by a com 
pression spring 36 housed within the tube. A 
manipulating handle 38 fastened to the detent 
extends through a bayonet slot 40 in the tube. 
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8 
When the handle is in the long end of the bayonet 
slot, the spring 36 urges the detent toward the 
rod. Said rod is provided with an annular de 
pression 42 which is engageable by the tip of the 
detent to tie the rod and sleeve together for joint 
movement. When the handle is in the Short Or 
locking end of the bayonet slot, the detent will 
be held in retracted position against the force of 
the spring 36 with the tip of the detent disen 
gaged fronin the annular depression, So that it is 
possible relatively to move the rod and sleeve to 
extended position. In other words, the sleeve 
can be pulled along the rod at Such time as the 
detent is retracted to break the operative connec 
tion between the rod and Sleeve. 
The cross-head 02 supports a block 44, the 

same optionally being secured to the Outer end 
of the crank pin f2. On the block 44 I provide 
a pair of Ways of gibs 46 between which a CrOSS 
head 48 is captively, slidably secured. Said 
cross-head 43 is manipulated in the same mannel 
as the cross-head C2 by means of a threaded 
spindle 5 having a knurled handle 52. The 
cross-head 38 carries a crank pin 54 Whose 
eccentricity is varied by rotation of the Spindle 
f 50. It Will be observed that the two cross-heads, 
and therefore the two crank pins, are adjustable 
in parallel direction. 

Rotatably mounted on the crank pin 54 is a 
bearing 3 having a through opening 58 (see 
Fig. 1) which receives the short angular end 
| 69 of a lateral rocking link 62. The tip of 
said end is threaded to engage a knurled nut 
64 whereby the link 62 is detachably connected 

to the crank pin 54. The opposite end of the 
link $2 is adjustably connected (see Fig. 1) to a 
second bearing 66. This latter bearing is piv 
otally mounted on a spindle 38 (Fig. 2). It 
will be observed that the spindle is horizontal and 
parallel to the horizontal rocking axis of the 
bridge 46. The bearing 66 is held on the Spindle 
'by a knurled nut 70 threaded on the free end 
of said spindle. The spindle is Secured to a 
lever 72 that is carried by a sleeve 4 nounted 
on a pin 76 parallel to the spindle So as to per 
mit rotation parallel to the horizontal rocking 
axis. Also affixed to the collar is a second lever 
78. This latter level is connected to the plat 

form 28 by a link 89 of adjustable length, each 
end of said lever being swiveled. 

In the operation of the exerciser the base is is 
set at a proper angle to the board 2 as directed 
by a physician or technician. If the exerciser is 
to be used for completely paralyzed muscles Only, 
i. e. an exerciser which functions without the 
effort or assistance of a patient, the handle 38 
of the link 6 is set so that said link acts as 
a positive or bi-directional power transmitting 
kinematic mechanism. The pin 22 and coire 
sponding end of the link is are set in either of 
the eyes f24. The lateral rocking link 62 is 
Set in itS Operative position as shown in the 
various figures. The patient's hand or foot is 
strapped on the platform 28 and the motor then 
energized. By previous analysis, the extent of 
upward and downward flexion of a patient's ex 
trenity is determined and the threaded spindle 

4 is turned to obtain the desired oscillatory 
arc of movement about the horizontal axis of 
Support of the bridge. It Will be observed that 
this arc can be measured with the aid of the 
Scale 52 and pointer 56, Next, if lateral or side 
to-side fiexion is desired, the bolt 72 is freed 
and the threaded spindle 5) is turned to dis 
align the axes of the crank pins 2, 54. This 
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causes the platform to rock. from side to side 
(about an axis. perpendicular to the horizontal 
axis) in synchronism with oscillation about said 
horizontal axis. The extent of such lateral rock 
ing can be read with the aid of the pointer 70 
and the scale 66. The speed of the rocking cycle 
can be varied by manipulation of the rheostat 82. 
Should it be desired to employ the exerciser 

without lateral flexion, the crankpin 54 is main 
tained in axial alignment with the crank pin f2. 
Alternatively, the link f62 can be disconnected 
and the platform locked in any desired sidewise 
inclination by tightening the bolt 12. 

If it is desired to employ the exercise in aid 
of a condition wherein the muscles which move 
a hand, or foot upwardly are completely paralyzed 
and the muscles which move a hand or foot down 
wardly are paretic, the two nuts 64 and 0 are 
unscrewed, and the link 62 removed. In addi 
tion, the handle 38 is pulled into the locking 
end of the bayonet slot thus releasing the rod 
and sleeve for independent movement. The link 

6 is connected to the upper eye 24. Finally, 
the platform is rocked to some desired lateral in 
clination with respect to the beam 48 and Se 
cured in this position by tightening the boit 2. 
When the motor is energized the Operating Shaft, 
94 Will turn in a clockwise direction A (see Fig. 1). 
The crank pin f2 during movement through its 
upper two quadrants will oscillate the bridge 46 
in a clockwise direction about the horizontal rock 
ing axis. However, it will be unable to rock the 
bridge in a counter-clockwise direction as it moves 
through its lower two quadrants. The link is 
able to transmit the clockwise movement because 
the free end of the sleeve abuts a shoulder 82 
on the rod 30. Alternatively, the tip of the 
rod may bottom against the closed end of the 
sleeve. Movement in a reverse direction cannot 
be transmitted. Since the rod slides out of the 
sleeve. Accordingly, the shaft 94 will flex a foot 
or arm upwardly, but the foot or arm must be 
moved downwardly with the aid of the patient's 
nuScles. 

It is desirable to assist grade 1 and 2 muscles 4: 
and to resist grade 3 and 4 muscles. To enable 
the machine to carry ont. Such function, I pro 
vide an end 84 of the bridge 46 Which extends 
beyond the pedestal post With a block 86, this 
block being of rectangular cross-section and hav 
ing a face formed with a pair of parallel rails 88. 
A bracket 90 (Fig. 8) of complementary Shapa 
is enployed in connection with said block. The 
bracket is of U-shaped configuration, one of the 
legs of the U being designed to be snugly re 
ceived between the rails 88 while the opposite 
leg of the U slidably engages the opposite face 
of the block. Said bracket f 90 serves to support 
a bar 92 having a threaded free end 94. The 
bar slidably receives a plurality of apertured cyl 
inders 96 whose weightS may be of different val 
ues. Any predetermined total weight is placed 
on the bar and held in position by threading a 
nut 97 down the rod to engage the outermost 
cylinder. 
For flexing downwardly a foot with grade 1 or 

2 muscles, the bracket 9) is arranged so that the 
cylinders 95 tend to turn the bridge A5 in a 
counterclockwise direction thereby aiding these 
muscles in their movement of the platform 28. 
Should the paretic downwardly flexing muscles be 
grade 3 or 4, the bracket is reversed to afford a 
resistive torque against which said muscles may 
Work. It is to be noted that the arc of oscillation 
is relatively small, and that the bar 92 is ap 
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8: 
proximately, horizontal at the center of said arc. 
Hence the change in assistive or resistive torque 
afforded by the cylinders as the platform oscil 
lates about the horizontal rocking axis is not ap 
preciable. 

Should the downwardly flexing muscles be com 
pletely paralyzed and the upwardly flexing mus 
cles paretic, the pin 22 is withdrawn from the 
upper eye 24, the associated end of the link 6 
is engaged with the lower eye 24, and said pin. 
inserted through said eye. Now when the crank 
pin E2 moves through its upper two quadrants, 
it Will positively oscillate the platform 28 in a 
counterclockwise direction thereby positively flex 
ing the foot or arm downwardly. However, due 
to the one-directional driving effect of the link 
f 6, as the crank pin moves through its lower two 
quadrants, the platform will not be moved up 
Wardly thereby and the foot must be fiexed up 
Wardly by the paretic muscles, either With the 
assistance of the cylindel's 36 if the muscles be 
grade 1 or 2 or against the resistance of Said cylin 
diers if the muscles be grade 3 or 4. It will be 
understood that the position of the cylinders is 
the reverse of that for paretic downWardly flexing 
in Scies. By adjusting the stop 34 a foot or arm 
may be raised high enough to exercise arm and 
leg muscles. 
AS Various possible embodiments might be made 

in the above invention, and as various changes 
iaight be made in the embodiment above Set forth, 
it is to be understood that all matter herein de 
scribed, or shown in the accompanying drawings, 
is to be interpreted as illustrative and not in a 
limiting sense. 

Eawing thus described my invention, I claim 
as new and desire to secure by Letters Patent: 

1. An exerciser for sub-normal muscles of body 
extremities, Said exerciser comprising a platform, 
means mounting said platform for rocking about 
a horizontal axis, a source of motive power, and 
a kinematic train interconnecting the source and 
platform for oscillating said platform about said 
axis, Said kinematic train oscillating said plat 
form to and fro and including means to convert 
the train into an intermittent one-way drive for 
oscillating the platform in one direction only and 
permitting free return of the platform in the 
Opposite direction. 

2. An exerciser for sub-normal muscles of body 
extremities, Said exerciser comprising a platform, 
means mounting Said platform for rocking about 
a horizontal axis and about an upwardly extend 
ing axis at right angles thereto, a source of motive 
power, a kinematic train interconnecting the 
Source and platform for oscillating said platform 
about Said axis, said kinematic train oscillating 
Said platform to and fro and including means 
to convert the train into an intermittent one-way 
drive for oscillating the platform in one direc 
tion only and permitting free return of the plat 
form in the opposite direction, a separate kine 
natic train actuated by said source of power for 
oscillating said platform about the axis at right 
angles to the horizontal axis, means to selectively 
disconnect said second train, and means to se 
lectively lock said platform against rocking about 
the second-named axis. 

3. An exerciser for Sub-normal muscles of body 
extremities, Said exerciser comprising a platform, 
means mounting Said platform for rocking about 
a horizontal axis, a Source of motive power, a 
kinematic train interconnecting the source and 
platform for Oscillating said platform about said 
axis, said kinematic train oscillating said plat 
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form to and fro and including means to convert 
the train into an intermittent one-way drive for 
oscillating the platform in one direction only and 
permitting free return of the platform in the 
opposite direction, and means to selectively 
oppose or aid oscillation of the platform during its 
free return movement. 

4. An exerciser for sub-normal muscles of 
body extremities, said exerciser comprising a 
platform, means mounting said platform for 
rocking about a horizontal axis, a source of 
motive power, and a kinematic train intercon 
necting the source and platform for OScil 
lating said platform about Said axis, Said kine 
matic train oscillating said platform to and 
fro and including means to convert the train into 
an intermittent one-way drive for oscillating the 
platform in one direction only and permitting 
free return of the platform in the opposite direc 
tion, said kinematic train being constructed to 
selectively oscillate the platform intermittently 
in one or the other of two directions While per 
mitting the free return of the platform in the 
opposite direction. 

5. An exerciser for sub-normal muscles of body 
extremities, said exerciser comprising a platforin, 
means mounting said platform for rocking about 
a horizontal axis and about an upwardly extend 
ing axis at right angles thereto, a Source of no 
tive power, a selectively variable kinematic train 
actuated by said source of power for oscillating 
the platform through an adjustable arc about 
said horizontal axis, and a separate selectively 
variable kinematic train actuated by Said source 
of power for oscillating the platform through an 
adjustable arc about said second-named axis. 

6. An exerciser for sub-normal muscles of body 
extremities, said exerciser comprising a base, a 
member, means mounting said member on Said 
base for rocking about a horizontal axis, a plat 
form, means mounting said platform on Said 
member for rocking about an upwardly extend 
ing axis at right angles to said horizontal axis, 
a horizontal shaft parallel to said horizontal axis, 
means to rotate said shaft, a crank pin carried 
by said shaft, means to vary the eccentricity of 
said crank pin, a second crank pin, carried by 
said first crank pin, means to independently vary 
the eccentricity of said second crank pin relative 
to said first crank pin, a link pivotally driven by 
the first crank pin and oscillating the member, 
and a second link driven by the second crank pin 
and oscillating the platform. 

7. An exerciser as set forth in claim 6 wherein 
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10 
the first-named link constitutes two relatively 
slidable parts and means to detachably connect 
said parts to one another for common movement, 
and wherein the second-named link is renovable. 

8. An exerciser for sub-normal muscles of body 
extremities, said exerciser comprising a platform, 
means mounting said platform for rocking about 
a horizontal axis, separate means mounting Said 
platform for rocking about an upwardly extend 
ing axis at right angles to said horizontal axis, 
a rotary shaft, kinematic means directly driven 
by said shaft for rocking said platform about Said 
horizontal axis, and a second kinematic means 
separate from said first kinematic means and 
directly driven by said shaft for rocking Said 
platform about said second-named axis. 

9. An exerciser as set forth in claim 8 wherein 
means is provided for varying the arc through 
which the platform rocks about the horizontal 
axis and separate means is provided for varying 
the arc about which the platform rocks about the 
second-named axis. 

10. An exerciser for sub-normal muscles of 
body extremities, said exerciser comprising a 
member, means mounting said member for rock 
ing movement about a horizontal axis, a plat 
form, means mounting said platform on Said 
member for rocking about a second axis perpen 
dicular to said horizontal axis, and power actll 
ated means for slowly independently oscillating 
said member about the horizontal axis and said 
platform about the second-named axis. 

11. An exerciser as set forth in claim 10 where 
in separate kinematic means are provided for in 
dependently oscillating said member and plat 
form about their respective axes. 

12. An exerciser as set forth in claim 10 where 
in separate independently adjustable kinematic 
means are provided for independently Oscillating 
said member and platform about their respective 
axeS. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number Name Date 
964,898 Budingen ---------- July 19, 1910 

1602,196 IverSon ------------- Oct. 5, 1926 
2,21,542 Howell et al. ------- Aug. 13, 1940 
2,413,351 Herrick ------------ Dec. 31, 1946 

FOREIGN PATENTS 
Number Country Date 

8,483 Great Britain ------ Sept. 24, 1903 
113,030 Great Britain ------ Feb. 7, 1918 


