(12) STANDARD PATENT (11) Application No. AU 2006295485 B2
(19) AUSTRALIAN PATENT OFFICE

(54) Title
Training machine for strengthen training and rehabilitation

(51) International Patent Classification(s)

A63B 21/062 (2006.01) A63B 21/08 (2006.01)

A63B 21/06 (2006.01)
(21) Application No: 2006295485 (22) Date of Filing:  2006.09.29
(87) WIPO No: WOO07/037755

(30)  Priority Data

(31) Number (32) Date (33) Country
0502155-5 2005.09.29 SE
11/454,973 2006.06.19 us

(43) Publication Date: 2007.04.05

(44) Accepted Journal Date: 2012.09.06

(71)  Applicant(s)
Mats Thulin

(72)  Inventor(s)
Thulin, Mats

(74)  Agent/ Attorney
Davies Collison Cave, 1 Nicholson Street, Melbourne, VIC, 3000

(56) Related Art
US 4,765,611 A;
US 6,482,135 B1;




755 A1 | R 0O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
5 April 2007 (05.04.2007)

AP
‘fﬂ}‘l‘ )| 00 0O 0RO RO

(10) International Publication Number

WO 2007/037755 Al

(51) International Patent Classification:
A63B 21/062 (2006.01) A63B 21/08 (2006.01)
A63B 21/06 (2006.01)

(21) International Application Number:
PCT/SE2006/050361

(22) International Filing Date:
29 September 2006 (29.09.2006)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
0502155-5

11/454,973

29 September 2005 (29.09.2005)
19 June 2006 (19.06.2006)

SE
Us

(71) Applicant and
(72) Inventor: THULIN, Mats [SE/SE]; Gosvagen 28, S-181
30 Lidingd (SE).

(74) Agent: RWL PATENTS AB; c/o Ingela Sjogren, Patron
Carls Vig 2, S-683 40 Hagfors/Uddeholm (SE).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HN, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: TRAINING MACHINE FOR STRENGTHEN TRAINING AND REHABILITATION

I~ (57) Abstract: The present invention relates to a training machine for strength training and rehabilitation comprising pull or press

€) means (42, 43), which are arranged to be moved backwards and forwards while a pre-determined number of weights (18, 72) in
8 p 8

Q a weight package is arranged to be lifted and lowered, alternatively, by connection means (22, 19), and means (42, 80) to lift said

pre-determined number of weights in a continuous movement by means of a first user intended powered force against said pull or

& press means (42, 43) and to lower said pre-determined number of weights by means of a second user intended powered force against

said pull or press means (42, 43), said first power being less than said second power. The training machine comprises a frame carrying
said weights and along which said weights are slidable and which is turnably journalled about a substantially horizontal turning axis

QO ©.10).
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TRAINING MACHINE FOR STRENGTHEN TRAINING AND REHABILITATION

The present invention is related to a training machine for strengthen training and

rehabilitation.

At many already known training machines for anaerobic training the user exercises
intended muscles of the body by performing pre-determined movements so that a weight
package of a weight stack is lifted or lowered. At efficient training with single- joint
movements, as by means of a biceps curl machine or a leg extension machine, as well as
with multiple-joint movements, as by means of a rowing machine, a bench press machine
or a leg press machine, it is important that the user of the machine can perform a number of
positive and negative working cycles intended for the personal capacity of the training
person. The positive work means that weights are being lifted and the negative work means

that weights are being lowered.

In US-A-4,648,594 and GB-A-2 227 676 machines are disclosed in which the load
increases during of the positive movement and is reduced to its original value at the end of

the negative movement.

By instead varying the load so that, during the same total movement cycle, the positive
working cycle becomes easier to perform, i.e., less force is required to lift the selected
weight package than to lower it, the training person can lift a greater weight package than
what was possible with a normal machine or alternatively perform more movements during

one and the same workout session.

A machine of the type defined above is shown and described in US-A-4,563,003. This
machine has a rod which is pressed against the weight package during the negative
movement to increase the load when the weight package moves downwards. To provide a
constantly increased load during the negative movement an influence of the rod must occur
directly dependent on the movement of the training person during the whole negative

movement. [f the training person increases or decreases the movement rate during the
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negative work the speed of the rod must be amended in the same proportion. Such a

rcgulation is very complex and difficult to perform in practisc.

mbodiments of the present invention seek to provide a training machine which scts aside

the above mentioned problem.

According to one aspect of the present invention there is provided a training machine for
strength training and rehabilitation comprising: a fixed outer frame extending upwardly a
predetermined height; an inner frame have an upper end and a lower end, said inner frame
extending upwardly a predetermined height and being mounted within the fixed outer
frame, said upper and lower ends being free ends of the inner frame not attached to the
fixed outer frame; a turning axis operatively positioned between said fixed outer frame and
said inncr frame, said turning axis being substantially centrally disposed between the upper
and lower ends of the inner frame for sclectively enabling a pivoting movement of the
inner frame relative to the outer ﬁmné: pull or press means that arc arranged to be moved
backwards and forwards by a user; a pre-determined number of weights in one weight
packagce that are carricd by, and slidablc along, said inner frame; a connection means that
connccts the pull or press means to the pre-determined number of weights, such that the
weights are moved along the inner frame in response to movement of the pull or press
means ; and a driving device that is arranged to pivot the inner frame backwards and
forwards about said turning axis, wherein a first force is applicd against said pull or press
means during lifting the pre-determined number of weights, and a sccond forcee is applicd
against said pull or press means during lowering said predetermined number of weights.
and wherein the driving device moves the inner frame such that said first force is less than

said second force.

According to another aspect of the present invention there is provided a training machine
for strength training and rchabilitation comprising: a fixed outer frame extending upwardly
a predetermined height; an inner frame have an upper end and a lower end. said inner
frame extending upwardly a predetermined height and being mounted within the fixed

outer frame, said upper and lower ends being free ends of the inner frame not attached to
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the fixed outer frame; a turning axis operatively positioned between said fixed outer frame
and said inner frame, said turning axis being substantially centrally disposed between the
upper and lower ends of the inner frame for selectively enabling a pivoting movement of
the inner frame relative to the outer frame; pull or press means arranged to be moved
backwards and forwards by a user; a predetermined number of weights in one weight
package that are carried by, and slidable along, said inner frame; a connection means that
connects the pull or press means to the pre-determined number of weights, such that the
weights are moved along the inner frame in response to movement of the pull or press
means; said inner frame initially supporting said weights in a substantially vertical
position; said turning axis enables said inner frame to be moved from said substantially
vertical position to a predetermined angle; and drive means for inclining said inner frame
between said substantially vertical position to the predetermined angle so that a first force
is applied against said pull or press means during lifting said predetermined number of
weights, and a second force is applied against said pull or press means during lowering
said predetermined number of weights, said first force being less than said second force,
wherein said weights are slidable during lifting along said inner frame with the first force
when the inner frame is at the predetermined angle and are slidable lowered along said
inner frame with the second force when the inner frame is at the substantially vertical

position.

When a person lowers and lifts the same number of weights of a weight package, no
consideration is taken to the fact that the negative, i.e., lowering, force of the person is
greater than the positive, i.e., lifting, force of the person. Therefore, the effect of the
training machine is limited. at training with conventional training machines the number of
weights must be selected with regard to the weaker, lifting strength of the training person.
The same number of weights is thereafter lowered at the negative part of the movement.

Hence, this number of weights is not on a level with the negative strength.

With the training machine according to preferred embodiments of the invention the
negative strength can be trained with a more optimal weight mass in the selected weight
package. The result will be that the fatigue rate of the trained muscle will increase. It is

thus possible to stimulate capacity improvement with less training amount than at training
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with conventional training machines. Scientific studics have shown that training where the

selected weight package 1s adapted to the negative strength provides faster and greater

stre

Pre

ngth growth than training wherce the weight package is adapted to the positive strength,

ferred embodiments of the invention are described in the following, by way of non-

limiting example only, with reference to the appended drawings in which:

[ig

Fig.

Iig

position to perform a negative movement.

. shows a front view of an embodiment of a training machinc for strength |

training and rehabilitation.
2 shows the training machine in Fig. I where a person who uscs the machine has
been deleted and where a seat with supporting (rame is shown with broken lines

for clarity.

3 shows the training machine of Fig. 1 in a positive movement position.
.4 shows the training machine of Fig. 1 in a negative movement position.
.S shows a scction along the line V-V in Fig. 2, wherce the machine is situated in a

position for a positive movement. |

.6 shows a view like that in Fig. 5 of the machine, where the machine is situated in a |
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3
Fig. 7 shows a side view of the training machine of Fig. 1 in a position of rest.
Fig. 8 shows a side view similar to that in Fig. 7 where the person is performing

either a positive or a negative movement.

Fig. 9 shows a partial view from above of another embodiment of the machine in
which the weight guides have another design.

Fig. 10 is a partial side view of the embodiment shown in Fig. 9

Fig. 11 shows a partial view from above of yet another embodiment of the machine

in which the weight guides have yet another design.

In Fig. 1-8 an embodiment of a training machine 1 for strength training and
rehabilitation according to the invention is shown, which machine comprises a weight
stack section 2 and a training section 3, which are fixed connected to each other by
means of inclined beams 4 and 5 as well as beams 6 and 7 which are arranged in a
horizontal plane and fixed connected at the lower part of said sections 2 and 3. The
weight stack section 2 has an inner substantially rectangular frame portion 8 (see Fig. 5
and 6), which is turnably journalled in pivot pins 9 and 10 within an outer substantially
rectangular frame part portion 11. A horizontal beam 12 is via vertical beams 12a, 12b
fixed connected between beam 7 and the frame construction 13 of the training section.
The lower end of the inclined beam 5 is fixed connected to the beam 12. The portions
comprised in the frame construction of the training machine 1, which portions are fixed
connected to each other, are advantageously welded to each other to achieve a solid
construction, which shall be able to stand high loads concerning pull and press loads as

well as vibrations.

Between the upper and lower horizontal beams of the inner frame portion 8 guide rods
14 and 15 are fastened. Along these guide rods 14 and 15 weights 16 of a weight stack
are arranged to slide. The weights have besides holes 14a and 15a for the guide rods 14
and 15, respectively, also a central hole for a lifting rod 17 (see Fig. 5), whereby a
package 18 containing a pre-determined number of selected number of weights can be
lifted by introducing a pin 19 through a hole 20 normal to the central hole through both
the lowest weight 16a in the package 18, which is to be lifted, and a corresponding hole
21 in the lifting rod 17. Such corresponding holes 21 are arranged in front of all
substantially horizontal holes 20 through the weights 16 of the weight stack, when the
frame is vertical. Bearings (not shown), preferably ball or roller bearings, can be
mounted in the holes 14a and 15a for the control rods 14 and 15 to reduce the friction at
the displacement of the weights along the rods when the inner frame is inclined, which
is to be described below. Lifting and lowering of the weight package 18 is performed by
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means of a non-elastic belt 22, preferably made by the material Kevlar®, which belt
passes via pulleys 23 and 24 arranged on the upper beam of the inner frame portion 8.
After the pulley 24 the belt extends along the side beam of the inner frame and is turned
90° to thereafter pass over and abut another pulley 25. From the pulley 25, which is
arranged substantially on the same level as the pivot pins 9 and 10, the belt turns off
obliquely downwards towards a pulley 26 mounted on the beam 12 (see Fig. 1 - 4). The
pulley 26 has been mounted substantially on the same level as the pivot pins 9 and 10 so
that the tension in the belt will not influence the movement of the inner frame 8, which
is described below. From the pulley 26 the path of the belt extends substantially
horizontal towards a further pulley 27 mounted on the beam 12 and runs thereafter
upwards through a pulley 28 of an equalisation device 29 to an attachment 30 which is
provided on a protrusion on the beam 12b. The equalization device 29 comprises
besides the pulley 28 a further pulley 31, which as the pulley 28 is journalled in freely
hanging linkage arms 32 and 33. A further non-elastic belt 34, preferably made by the
material Kevlar®, is mounted at its end by means of fastening devices 35 to the lower
ends of arcuately extending turning arms 36 and 37, respectively. The equalisation
device with the further belt 34 has been mounted in a well known way to equalize the
power from the arms of the training person at loading towards the arms 42 and 43 which
accordingly do not need to be moved away from the person the same distance to achieve
effect because a person in most cases is not equal strong in both right and left arm.

At the opposite upper ends of the arms 36 and 37 linkage arms 38 and 39 are mounted,
which are moveable in all directions, e.g., by means of a ball-and-socket joint. The arms
38 and 39 are in turn at their other ends in all directions freely moveably connected to
couplings 40 and 41 mounted on pull and press arms 42 and 43, which in turn are freely
turnably journalled at their upper ends on the frame construction 12 at 44 and 45,
respectively. Handles 46 are provided at the lower ends of the arms 42 and 43. The
turning arms 36 are journalled on a common through shaft 47 fastened at the frame
construction 13. The turning arms 36 are freely journalled independently of each other
on said shaft 47. A stop 47a restrains the movements of the turning arms in one

direction of rotation.

In Fig. 1-6 a hydraulic cylinder device 48 is shown which at its one end 49 is mounted
on a beam (not shown) which is fixed connected between the beams 6 and 7. The other
end 50 of the cylinder device 48 is journalled at the lower cross beam 51 of the inner
frame part 8. By activating the cylinder device 48, the inner frame 8§ of the weight

magazine portion 2 is arranged to rotate about the pivot pins 9 and 10, as is best evident
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from Fig. 3 and 5. The hydraulic cylinder device 48 is shown as an example of a device
to turn the inner frame 8 in relation to the outer frame 11. Other known devices to
perform this work can of course be used within the frame of the appended claims, as,
e.g., a linear electro motor etc.

A person who shall train using the strength training device 1 according to the invention
sets on the chair 52 and then grips the handles 46 on the arms 42 and 43, as is evident
from Fig. 1. To facilitate the positive movement, i.e., the person presses the arms 42 and
43 outwardly from the body, the inner frame is turned according to Fig. 3 so that the
power which is required to lift the upper weight package 1 is reduced by the inclination
of the inner frame 8, whereas the upper weight package 18 slides on the controller rods
14 and 15 and a reduction of the power which is required to press the handles forwards
can be reduced with up to over 50%. The positive power which is required to lift the
weights will be substantially less than the negative force, i.e., in the order of more than
30%, more precisely about 40%. When the person begins the negative movement, i.e.,
the person moves the arms 42 and 43 inwardly towards the body to a stop/start position
where the stop 47a abuts against the frame construction 13, the inner frame 8 is turned
back to its original vertical position in which the person achieves full load from the
weight package 18. Turning the inner frame by means of the cylinder device 48 occurs
suitably automatically by means of a control unit (not shown) which via censors censing
the movement of the belt 22 and turning the inner frame against the position in Fig. 3
when the belt is moved in the direction of the arrows 53 and against the position in Fig.
4 when the belt moves in the direction of the arrows 54.

As described above, the inner frame portion 8 is turnably journalled in pivot pins 9 and
10 so that the frame can be tilted to different positions depending on the difference in
loads to be achieved at the negative or positive movements, as described above. The
suspension of the inner frame portion 8§ in pivot pins shown in the drawings is not a
limitation to such a suspension, the importance is actually that the frame portion 8 is
tiltable around a substantially horizontal axis. Instead of pivot pins a single shaft can be
provided, preferably extending outside the main outline of the inner frame portion 8.

At a further embodiment of the training machine according to the invention as can be
seen in Fig. 9 and 10, the weights 14 are guided by means of opposite guide rollers 61 at
both short ends thereof. Each roller 61 is mounted on a shaft 62 and is arranged to be

movable hence and forth in tracks 63 provided on the tiltable frame 8 of the machine
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and at each side thereof. The guide rollers 61 can be firm knobs of preferably a low
friction material or coated with such a material. The rollers 61 can also be small wheels
which are movable in the tracks 63. The lifting rod 17 extends through the central hole
14a in the weights 14.

At an embodiment not shown in the drawings the guide rollers of figs. 9 and 10 can be
provided at other sites of the weights, e.g., both rollers can be provided on anyone of the
long side of the weight instead of on the opposite short sides. In this case the tracks are
not mounted on the tiltable frame, but across the long sides of the weights and fastened

to the frame.

A further development of the training machine according to the invention, wherein the
weight package with rollers as shown in figs. 9 and 10 is made as short as possible with
respect to the height thereof, yet another embodiment is illustrated in Fig. 11. In this
embodiment, the weights 14 are guided by means of two guide rollers 71 at each end
thereof, said rollers being mounted in such a way that on one weight the rollers are
mounted on opposite ends, but at diametrically opposite corners, whereby next weight is
turned 180 degrees so that the rollers of two succeeding weights are partially
overlapped. Each roller 71 is mounted on a shaft 72 and is arranged to be movable
hence and forth in two parallel tracks 73 and 74 provided on the tiltable frame 8 of the
machine and at each side thereof. The guide rollers 71 can be firm knobs of preferably a
low friction material or coated with such a material. The rollers 71 can also be small
wheels which are movable in the tracks 73. A longitudinal recess can be provided in the
inner side wall of each track to guide the rollers in the track when the frame 8 is tilted.

The lifting rod 17 extends through the central hole 14a in the weights 14.

At an embodiment which is not shown in the drawings the guide rollers of fig. 11 can be
provided at other sites, e.g., all rollers can be provided on anyone of the long side of the
weight instead of on the opposite short sides. In this case the tracks are not mounted on

the tiltable frame, but across the long sides of the weights and fastened to the frame.
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If the tracks in the embodiments shown in figs. 9 — 11 are so oriented that the weights
will be hanging on the guide rollers, each roller can be replaced by two parallel wheels
and the tracks will have flanges at the outer ridges thereof to receive such parallel

wheels.

At both embodiments shown in figs. 9 - 11, at least one weight between weights having
rollers mounted thereon can be provided without having a roller, since a predetermined
number of weights having guide rollers will be sufficient to guide all weights hence and
forth. The weights without rollers can be provided with recesses which are intended to
receive protrusions on the following weight having guide rollers to prevent that the

weight without rollers is turned around the lifting rod.

At the shown and above described preferred embodiment of the training machine
according to the invention it is achieved that the trained person is given the possibility
to either lift more weights than what is possible by means of conventional known

machine or lift more times with the same weight as was earlier used.

Although different embodiments are disclosed in the description and drawings, the
training machine according to the invention can be modified within the scope of the

appended claims.

Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise", and vafiations such as "comprises" and
"comprising”, will be understood to imply the inclusion of a stated integer or step
or group of integers or steps but not the exclusion of any other integer or step or

group of integers or steps.

The reference in this specification to any prior publication (or information derived
from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication
(or information derived from it) or known matter forms part of the common general

knowledge in the field of endeavour to which this specification relates.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

I A training machine for strength training and rehabilitation comprising:

a fixed outer frame extending upwardly a predectermined height,

an inner frame have an upper end and a lower end, said inner frame extending
upwardly a predetermined height and being mounted within the lixed outer frame, said
upper and lower ends being free ends of the inner frame not attached to the hixed outer
frame;

a turning axis operatively positioned between said fixed outer frame and said inner
frame, said turning axis being substantially centrally disposcd between the upper and lower
ends of the inner frame for selectively enabling a pivoting movement of the iner frame
relative to the outer frame;

pull or press means that are arranged to be moved backwards and lorwards by a
user,

a pre-determined number of weights in one weight package that arc carried by. and
slidablc along, said inner frame;

a connection means that connects the pull or press means to the pre-determined
number of weights, such that the weights arc moved along the inner frame in response to
movement of the pull or press means ; and

a driving device that is arranged (o pivot the inner frame backwards and forwards
about said turning axis,

wherein a first force i1s applied against said pull or press means during lifting the
pre-detcrmined number of weights, and a second force is applied against said pull or press
means during lowering said predetermined number of weights, and wherein the driving

device moves the inner frame such that said first force is less than said sccond force.

2. The training machine according to claim 1, wherein said turning axis is parallel 10 a

lower substantial horizontal side of the inner frame.

3. The training machine according to claim [ or 2, wherein said turning axis has two
pivot pins which are provided on both sides of said inner frame and which are situated at a

substantial distance from the upper end of the inner frame.
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4, The training machine according to claim 1 or 2, wherein said turning axis is a shaft.

5. The training machine according to any of claims 1 or 2, wherein the driving device

is an electrical motor or a hydraulic cylinder device.

6. The training machine according to any of claims 1 or 2, wherein said first force is

substantially less than said second force.

7. The training machine according to claim 1 or 2, wherein said connection means are
constituted of at least one non-elastic belt, said belt being connected between said pull or
press means and said pre-determined number of weights via a lever system and freely

journalled pulleys arranged on the machine.

8. The training machine according to claim 7, wherein said non-elastic belt is passed
from said pre-determined number of weights along the frame about a pulley which is
arranged substantially on the level of said turning axis and further on the machine for

connection to said pull or press means.

9. The training machine according to claim 3, wherein the pivot pins are at a middle

of the inner frame.

10.  The training machine according to claim 1, wherein the first force is less than 30%

of the second force.

I1.  The training machine according to claim 1, wherein the first force is less than 40%

of the second force.

12.  The training machine according to claim 1, wherein the inner frame is inclined
relative to a vertical direction during lifting of the weights and is vertical during the

lowering of the weights.

13.  The training machine according to claim 1, wherein the orientation of the inner

frame relative to a vertical direction differs during lifting and lowering of the weights.
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14.  The training machine according to claim 1, wherein the turning axis about which
the inner frame is journalled is vertically stationary during lifting and lowering of the

weights.

15. A training machine for strength training and rehabilitation comprising:

a fixed outer frame extending upwardly a predetermined height;

an inner frame have an upper end and a lower end, said inner frame extending
upwardly a predetermined height and being mounted within the fixed outer frame, said
upper and lower ends being free ends of the inner frame not attached to the fixed outer
frame;

a turning axis operatively positioned between said fixed outer frame and said inner
frame, said turning axis being substantially centrally disposed between the upper and lower
ends of the inner frame for selectively enabling a pivoting movement of the inner frame
relative to the outer frame;

pull or press means arranged to be moved backwards and forwards by a user;

a predetermined number of weights in one weight package that are carried by, and
slidable along, said inner frame;

a connection means that connects the pull or press means to the pre-determined
number of weights, such that the weights are moved along the inner frame in response to
movement of the pull or press means;

said inner frame initially supporting said weights in a substantially vertical
position; said turning axis enables said inner frame to be moved from said substantially
vertical position to a predetermined angle; and

drive means for inclining said inner frame between said substantially vertical
position to the predetermined angle so that a first force is applied against said pull or press
means during lifting said predetermined number of weights, and a second force is applied
against said pull or press means during lowering said predetermined number of weights,
said first force being less than said second force, wherein said weights are slidable during
lifting along said inner frame with the first force when the inner frame is at the
predetermined angle and are slidable lowered along said inner frame with the second force

when the inner frame is at the substantially vertical position.

16. The training machine according to claim 15, wherein the first force is applied as a
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continuous movement for lifting the predetermined number of weights.

17. A training machine for strength training and rehabilitation substantially as

hereinbefore described with reference to the accompanying drawings.
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