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This invention refers to a mechanical appara tus, for mobilizing, joints with reduced mobility, 
by stretching the soft parts of the joint, such as 

scles, capsules and ligaments. Often the ill or 

movements, and for this reason it is necessary to 
arnal forces for performing the stretching 

work. ... . . . . . 
The chief purpose of this invention is to con 

struct an apparatus for such stretching purposes 
operated by the movements of any other joint of 
the patient's limbs, for instance, an undamaged 
joint near the damaged joint. . . , - . . . ; 
Another purpose of this invention is to con struct an apparatus for stretching and moving 

the stiff joints by means of a rotary or oscillatory 
mass moved by the movements of the patient 
himself. . . . . . . . ." . 

Another purpose of this invention is to con 
struct the apparatus in such manner that the 
movement imparted to the damaged joint is lim 
ited to certain angles to which the apparatus may 
be set, either manually or automatically. This 
renders it possible for the patient to keep the 
motion of the damaged joint in the apparatus 
within the limits of pain of the joint. 
Another purpose of this invention is to con 

struct the apparatus in such manner that the pa 
tient can alter the setting of the apparatus to 
other angles, thus rendering it possible for him 
to successively stretch and mobilize the joint with 
out more pain than he can easily stand. 
Other purposes of this invention will be evi 

dent from the following specification and the 
claims. 
One embodiment of my invention is illustrated 

in the annexed drawings. 
Fig.1 shows a side view of a gymnastic appara 

tus in accordance with this invention. . . . . 
Fig. 2 shows a top view of the same with some 

parts broken away. Fig.2 may be said to be a 
section on the broken line II-II in Fig. 1. 

Fig. 3 shows a detail view of the screw mech 
anism, on a larger scale. , 

Fig. 4 is a section on the line IV-IV in Fig. 3. 
Fig. 5 shows a top view of the uppermost bar 

or rod of the parallelogram mechanism, on a 
larger scale. . 

Figs. 6 and 7 are diagrammatic views illustrat 
ing the principal motions of the apparatus. 

Fig. 8 shows a section on the line VIII-VIII in Fig.1, on a larger scale. 
Fig. 9 shows a section on the line IX-IX in 

Fig. 8. . . . . 
Referring now to the drawings, findicates a 

damaged joint has no own force of affecting 

GYMNASTIC APPARATUs For MOBILIZING, 
STIFF JoiNTs 

Gustaf Richard Zander, stockholm, sweden . . . . . . 
Application December 21, 1943, serial No. 515,140 

In Sweden October 3, 1942... . 
6 Claims. (CI. 272-57) ... . . . . 

2,387,966 

stationary frame having a double seat 2, on which 
the patient sits when using the apparatus. To 
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right angles to the bar 6. . . 

this frame brackets 4 are secured, carrying co 
axial journals 3, on which a lever 5 is rockably 
journalled. Another bar 6 extends substantially 
horizontally. . . . :: . 
On the lever 5, a shoe or sleeve 8 is slidably 

arranged which carries a pin 7, by means of which 
a connecting rod 9 is articulately connected with 
the lever-5. The rod 9 acts on a crank Odriving 
the fly-wheel 0. A screw if f with a handle 
serves to clamp the sleeve 8 in any desired posi 
tion along the lever 5. By setting the sleeve 8 to 
different positions on the lever 5 it is possible to 
adjust the angle, through which this lever is 
rocked, when the fly-wheel to rotates. . . . 
: The lever 5 is integral with (or rigidly: con 
nected with) a sleeve 2, which is rockably jour 
nailed on the journals 3. Through said sleeve the 
bar 6 passes and a clamping screw 3 in the 
sleeve 2 serves to clamp the bar 6 rigidly in the 
position set in relation to the sleeve 12 and con 
sequently also to the lever 5. The bar 6 also car 
ries a heavy mass or pendulum weight 4 to be 

5 clamped by means of the screw 5 in the desired 
position on said bar. This weight serves to coun 
ter-balance the weight of the patient's leg and 
also the weight of the parts resting on the bar 6. 
Preferably, the lever 5 extends substantially a 

Abar 6 carries a double foot-rest 7 which 
may be clamped in any desired position on the 
bar:16 by means of a clamping screw 8. To this 
bar also a calf-support 9 is detachably attached 
which may be set in the desired position by 
means of a clamping screw 90. The bar 6 is 
integral with or rigidly secured to a circular disc 
20 which is rotatably...journalled on the pin or 
bolt 2: This pin also articulately connects the 
bar 6 with a bar 22, which extends more or less vertically and is yoke-shaped, as seen in Figs.3 
and 4. At its upper end this bar 22 carries a pin 
or bolt 23 connecting the same with a bar 24, ex tending more or less horizontally. . . . . . . 
on one leg of the double bar 22 a sleeve 25 is shidable which may be clamped in its position as 

set by means of a clamping screw 26. In this sleeve 
a screw or worm 27 is rotatably but not displace 
ably journalled, and the threads of this screw 
mesh with corresponding worm wheel threads 2 
on the periphery of the disc 20. Thus, when the 
screw 27 is rotated by turning the wheel 29, on 
its shaft, the disc 20 and consequently also the 
bar 6 are rotated correspondingly, that is, the 

  

  

  

    

  

  

  

  



bar f6 is set to different angular positions in 
relation to a vertical line (reckoning in the posi 
tion of rest of said bar). The periphery of the 
disc 20 carries one or more graduated Scales co 
operating with a fixed index or the like on the 
sleeve 25. Thus, it is possible directly to read the 
angle to which the disc 20 has been set in rela 
tion to averticalline. , 
A bar 30 extends along the bar 24 and each of 

those two bars encloses the other by means of 
sleeves 3, 32 having clamping screWS 33, 34, 
Thus, the sleeve 3 may be permanently secured. 
to (integral with) the bar 30 and be temporarily 
clamped to the bar 24, while the bar 24 is rigidly 
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the shaft 3. To set the shaft 2 in the correct 
position, the bar 6 is set in the sleeve 2. The 
bar 6 is set to follow the direction of the calf 
of the patient's stiff leg. The sleeves 8, 35, 3, 
32 are also set in such positions that the motion 
imparted to the sick leg is within the limits of 
tolerable pain in the joint to be stretched. Dur 
ing the stretching operation the wheel 29 is 
turned to increase or decrease, the angle ar, so 
that said limits are slowly exceeded and the soft 

... parts of the joints are successively stretched. 
It is evident... that the maximum variation of 

the angle a during the oscillating motion of the 
bar system maybe set also by adjusting the length 

secured to the sleeve 32. By adjusting these two -k3 of the double bar 24, 30 and by setting the sleeve 
sleeves 31, 32 in relation to each other, the length 
of the combined bar 24, 30 may be adjusted, 

nalled on a journal 352 in a sleeve 35, which is . . 
displaceable along a bar 35 and may be clamped 20 
to it...by means of a screw. 36. The bar 35 is per 
.naanently and rigidly fixed on the machine 
frame . . . . . 
... as the bar 6 a thigh holder 37 is: detachably 
Secured: which may be set to different positions 
by means of a clamping screw 38. This holder 
is ?erved and is adapted to engage the patient's 
thigh from above; . . . . . . . . . . . . . . . . . . . . . . 
... Ehe-apparatus; described is used as follows: 
; :Ehe patient sets on the seat, 2 to the Eight- or 
to the left of the bart system in Suchi mannel that 
the damaged leg is next to that bar System. He 
places the foot of his damaged...leg on the foot 
Slipport. arid may fix it thereby means of a 
straps 39 or the like, if desired . The patient's 
calf then rests on the support, 19 engaging the 
calf floan behind, while his thigh is engaged from 
above-by the holder 3. Supposing that the pai 
tients, knee. joint, is damaged and more or less 
stiff, the patient now turns the wheel 29 until he 
feels, a certain (still tolerable) pain in the dama 
agedieights. By meaaS Qf the undamaged miliScles 
in his leghe:now moves, the bar system: 22, 24, 30, 
6 up, and down through an arigle. To that bar 
Syster the bait" 5 is connected, as said bar is 
clamped to the bar 6. The rocking motion of the 
parallelogram. 22, 24, 6, 30 is also imparted to 
the bar 5 (while the bar 35 is stationary). The 
rocking motion of the bar 5 drives the fly-wheel 
0 via the crank mechanism; 7, 8, 9 and the angle 

of the rocking motion is determined by the posi 
tion, to which the sleeve 8 has been sets en the 
bat. 5. These: motions are illustrated in. Figs, 6 
and . . . . . . . . . . . . . . . 
The size of the angle through which the darn 

aged knee joint is moved (stretched) is deter 
mined by the setting of the sleeve 8 on the bar 5. 
As the stretching, of the knee joint, proceeds, the 
patient.turns the wheel-29 and consequently rocks 
the disc. 20, through the desired angle, successively. 
The number of degrees may be read on the-scale 
on said disc and is annotated. Thus, it is pos 
sible for the patient or for the physician to con 
trol the stretching and to conduct it in accord 
ance with a fixed scheme. . 
When it is desired to move the disc. 20 through 

a great angle, to set the bar 6 rapidly, it is pos 
sible to loosen the screw 26 and draw the sleeve 
25 and the screw 27 out of engagement with the 
threads 28 on the disc 20. Then the threads 27, 
28 are brought into mesh again and the angle 
may be exactly set by means of the wheel 29. 
As is evident from Figs. 6- and 7, the knee joint 

is: somewhere irr the neighbourhood of the shaft 
2é, while the hip. joint is in the reighbourhood of 75 
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35 at different levels on the bar 35. 
In some cases a pendulum may be used in com 

within the limits concerned. The bar:30 is jour" bination with or instead of the fly-wheel 0. 
Such peridulum may be placed on the bar 5 (or 
on a corresponding bar in other embodiments), 
'arid then two settable stoppers are preferably 
provided to limit the pendulum motion of the bar. 
The apparatus as shown is in the first line irr 

tended particularly for the mobilization of knee 
joints. But it is evident that the apparatus in 
accordance with this invention may be adapted 
to-mobilize other joints of the body. Just as the 
knee joint is mobilized by means of the motion 
of the hip joint in the embodiment shown, the 
elbow-joint may be mobilized by the action of the 
shoulder joint, ete. In analogous mannier the 
weist and foot joints may be mobilized. . . . 
What I claim is: - . . . . . . . . . . . . . . 
1. A gymnastic' apparatus for mobilizingioints, 

comprising, in combination, a frame a station 
ary shaft in said frame, a system of articulately 
connected levers rockable on said shaft, afty 
mass connected with said system of levers, a bar 
articulately connected with said system of levers, 
holders on said bar for one part of the body at the 
joint to be mobilized, the part of the patients 
body on the other side of said joint being placed 
along said system of fevers, and a setting mech 
anism for setting the angle between said bar and 
said system of fevers and thus for controlling 
the relative motion between them. 

2. A gymnastic apparatus for mobilizing joints, 
comprising, in combination, a frame, a stationary 
shaft in said frame, a lever fulcrumed interme 
diate of its ends on said shaft, a bar articulately 
connected with said lever, means for holding 
those parts of the patient's body which are on 
either side of the joint, substantially along said 
Iever and said bar, respectively, a device for set 
ting the angle between said lever and said far, 
means including a polygon of rods for rocking 
said bar, when said lever is rocked, and a coun 
terweight connected with said fever. 

3. A gymnastic apparatus for mobilizing joints, 
comprising, in combination, a frame, a shaft 
journalled in said frame, a lever fulcrumed on 
said shaft, a bar articulately connected with said 
lever, means for holding the parts of the patient's 
body on both sides of the damaged joint sub 
stantially along said fever and said bar, respec 
tively, a second bar connected with said first bar 
and movable together with the same, a third bar 
articulately connected with said second bar, a 
stationary bar, and an articulated joint be 
tween said third bar and said stationary bar. 

4. A gymnastic apparatus for mobilizing joirits, 
comprising, in combination, a frame, a shaft 
journalled in said frame, a lever fulcrumed on 
said shaft, a first bar articulately connected with 
Said lever, near Sfor holding the parts of thepia 
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tient's body on both sides of the damaged joint 
substantially along said lever and Said bar, re 
spectively, a second bar, a worm gear between 
said first and second bars, a third bar articulately 
connected with said Second bar, a stationary bar, 
and an articulated joint between said third bar 
and Said Stationary bar. 

5. A gymnastic apparatus for mobilizing joints, 
comprising, in combination, a frame, a shaft 
journalled in said frame, a lever fulcrumed On 
said shaft, a first bar articulately connected with 
said lever, means for holding the parts of the 
patient's body on both sides of the damaged joint 
substantially along Said lever and said bar, re 
spectively, a second bar, a worm gear between 
said first and second bars, a carriage for Said 
worm gear settable along said second bar, a third 
bar articulately connected with Said second bar, 
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a stationary bar, and an articulated joint, be 
tween said third bar and said stationary bar. 

6. A gymnastic apparatus for mobilizing joints, 
comprising in combination, a frame, a shaft jour 
nalled in Said frame, a lever fulcrumed on said 
shaft, a bar articulately connected with said 
lever, means for holding the parts of the patient's 
body on both sides of the damaged joint sub 
Stantially along said lever and said bar respec 
tively, a Second bar connected With Said first bar 
and movable together With the same, a third bar 
articulately connected with said second bar, a 
stationary bar, an articulated joint on said third 
bar near its end, and a clamp on said third bar 
between its end and said articulated joint, said 
clamp being settable to different positions on said 
stationary bar. 

GUSTAFRICHARD ZANDER. 

  


