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SOLATON EXERCISE MACHINE WITH 
LEVERAGE ARM 

RELATED APPLICATION 

0001. This application is a divisional application of co 
pending U.S. patent application Ser. No. 10/353.356, filed 
30 Jan 2003. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. This invention pertains to machines for exercising 
human muscles, and more particularly to isolation exercise 
machines that impose different loads on a exercising person 
during concentric and eccentric muscle functions. 
0004 2. Description of the Prior Art 
0005 Various types of exercise machines have been 
developed to exercise human muscles. In general, exercise 
machines fall into one of two broad groups: machines for 
exercising multiple pairs of muscles at one time, and 
machines that exercise only one pair of muscles at a time. 
The first broad group of machines is frequently referred to 
as compound machines. The second group is often referred 
to as isolation machines. 

0006 Regardless of whether one or several pairs of 
muscles are being exercised, the muscles can function in 
three different ways. The first is a positive or concentric 
function in which the muscles contract against a load that is 
less than the muscle strength. The second way is a static or 
isometric function in which the muscle attempts but is 
unable to contract against a load that is greater than the 
muscle strength. The third muscle function is a negative or 
eccentric function in which an external load is large enough 
to overcome the muscle strength and force the muscle to 
elongate in spite of an attempt by the person to contract the 
muscle. 

0007 Examples of prior compound exercise machines 
include those marketed by Powertec Direct Company of 
Milford, Pa. The Hammer Strength Company of Cincinnati, 
Ohio, and Promaxima Manufacturing Limited of Houston, 
Tex., also market respective lines of mechanical exercising 
equipment. None of the machines available from the fore 
going companies is capable of increasing the load a person 
must resist during eccentric muscles functions compared 
with the concentric muscle functions. 

0008 Exemplary compound exercise machines are dis 
closed in my co-pending U.S. patent application Ser. No. 
10/233,036 filed Sep. 30, 2002. The machines of that appli 
cation include leverage arms that are pivoted to a frame 
weights of desired size are hung from the leverage arms. The 
exercising person pivots the leverage arm and lifts the 
weights during concentric muscle functions. A spotter 
applies a small additional force to the leverage arm during 
eccentric muscle functions. The Small applied force imposes 
an additional load that the person must resist during the 
eccentric muscle function. 

0009. The three companies mentioned above also market 
isolation exercise machines. Typical prior isolation 
machines exercise the pectoral muscles, inner thighs, lateral 
deltoid muscles, posterior deltoid muscles, and latisimus 
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dorsi muscles. The prior machines usually included a series 
of cables and cams that operated to raise and lower a weight 
during the exercise routines. 
0010 U.S. Pat. No. 5,125,881 shows an isolation exer 
cise machine for exercising the rear deltoid muscles. The 
machine of that patent comprises two independently pivot 
able levers each having a weight and a counterweight. The 
levers are pivoted in response to pushing against the levers 
with the backs of a person’s upper arms. U.S. Pat. No. 
5,171,198 teaches an isolation machine having indepen 
dently pivotable levers with weights and counterweights for 
exercising the lateral deltoid muscles. 
0011 Like the compound exercise machines presently 
available, the prior isolation exercise machines also impose 
the same load on an exercising person during both concen 
tric and eccentric muscle functions. Thus, a need exists for 
an isolation exercise machine that takes full advantage of the 
capabilities of human muscles during eccentric functions. 

SUMMARY OF THE INVENTION 

0012. In accordance with the present invention, an iso 
lation exercise machine is provided that is capable of 
imposing different loads on an exercising person during 
concentric and eccentric muscle functions. This is accom 
plished by apparatus that includes a leverage arm that rotates 
in unison with one or the other of two force stations. 

0013 The force stations are joined to each other by a 
connection mechanism. According to one aspect of the 
invention, the connection mechanism comprises a pair of 
exercise arms and a drive train that produces opposite 
rotations of the exercise arms. Each exercise arm includes a 
shaft that is journalled for rotation in a tripod frame. Each 
exercise arm includes at least one beam to which the 
associated force station is mounted. Each exercise arm may 
also have a second beam that removeably holds a first 
weight. When the isolation exercise machine is at rest, the 
first weights are generally underneath the shafts of the 
associated exercise arms. Rotating the exercise arms from 
their rest positions raises the first weights. The force stations 
are adjustable on the exercise arms to Suit the particular 
exercising person and the muscles to be exercised. 
0014. In a preferred embodiment, the drive train is com 
prised of two sprockets on each exercise arm shaft. A first 
chain is fixed to a first pair of the sprockets. A second chain 
is fixed to the other pair of the sprockets. The two chains are 
arranged in a figure-eight configuration so as to produce the 
opposite rotations in the exercise arm shafts. 
0015. In order to rotate with a particular force station, the 
leverage arm may be attached to the exercise arm associated 
with that force station. Preferably, however, the leverage 
arm is attached to the drive train. For example, one end of 
the leverage arm may be attached to a sprocket of a chain 
and sprocket drive train. Rotation of either exercise arm thus 
causes rotation of the leverage arm as well as of the other 
exercise arm. The leverage arm may have a weight bar for 
removeably holding a second weight. 
0016. The isolation exercise machine frame is designed 
with a Support that Supports an exercising person. The 
Support is constructed to Suit the particular muscles that are 
to be exercised. For example, the Support may be a hori 
Zontal bench that Supports a person lying horizontally. 
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Alternately, the Support may be in the general form of a seat 
with or without a back rest or chest rest. 

0017. To use the isolation exercise machine of the inven 
tion, the exercising person places the desired first weights on 
the second beams of the exercise arms. A second weight may 
be placed on the leverage arm instead of or in addition to the 
first weights on the exercise arms. The person positions 
himself in the appropriate manner on the Support and places 
the desired limbs adjacent the corresponding force stations. 
The person exerts a concentric muscle function against both 
force stations simultaneously. Doing so overcomes the loads 
imposed by the weights and rotates the exercise arms and 
raises the weights. That action also causes the leverage arm 
to rotate such that its second end is at a higher elevation that 
it was at the start of the concentric muscle function. 

0018. At the end of the concentric muscle function, a 
spotter applies a small force to the leverage arm. The applied 
force creates an applied torque on the shaft associated with 
the sprocket to which the leverage arm is attached. Because 
of the length of the leverage arm, a Small applied force 
creates a significant applied torque on the sprocket shaft. 
The connection mechanism converts the applied torque into 
equal and opposite applied loads at the force stations. The 
applied loads are additive to the loads imposed by the 
weights. During the eccentric muscle function, therefore, the 
person exerts a force on each force station that resists the 
sum of the loads due to the weights plus the small force 
applied to the leverage arm. At the end of the eccentric 
muscle function, the spotter removes the small force from 
the leverage arm. The exercising person then repeats the 
concentric muscle function, again overcoming only the load 
imposed by the first and/or second weights, and the cycle 
repeats. In that manner, the person makes maximum use of 
his different muscle abilities during concentric and eccentric 
functions. 

0019. The weight of the leverage arm itself creates a 
leverage arm torque on the shaft associated with the sprocket 
to which the leverage arm is attached. The leverage arm 
torque is converted by the connection mechanism into 
additional loads at the two force stations. The loads at the 
force stations due to the leverage arm weight are additive to 
the loads due to the weights. In some instances, it may 
desirable to negate the weight of the leverage arm Such that 
the person must overcome only the loads of the weights. In 
those situations, the isolation exercise machine of the inven 
tion is designed with a counterweight arm and counter 
weight that cancel out the weight of the leverage arm. For a 
connection mechanism that uses a chain and sprocket drive 
train, the counterweight arm may be joined to any of the 
sprockets. 

0020. It is an important feature of the invention that it is 
adaptable to exercising a wide variety of muscles. In one 
embodiment, the Support of the isolation exercise machine is 
in the form of a bench. The bench is so located relative to the 
force stations as to enable the exercising person to exercise 
the pectoral muscles. The bench-type Support is also suitable 
for exercising the inner thigh, posterior deltoid, lateral 
deltoid, and latisimus dorsi muscles. For each type of muscle 
to be exercised, the same laws of physics are used by the 
leverage arm and the Small force applied to it by a spotter 
during eccentric muscle functions. Accordingly, maximum 
efficiency is attained when exercising the particular muscles. 
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0021. The method and apparatus of the invention, using 
a leverage arm in conjunction with a connection mechanism, 
thus converts a torque created by a selectively applied force 
to the leverage arm into additional loads at the force stations. 
The full ability of the exercising person to resist greater 
loads during eccentric muscle functions than he overcomes 
during concentric muscle functions is realized, even though 
the spotter need apply only a small force to the leverage arm. 
0022. Other advantages, benefits, and features of the 
present invention will become apparent to those skilled in 
the art upon reading the detailed description of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 FIG. 1 is a perspective view of an isolation exer 
cise machine according to the present invention. 

0024 FIG. 2 is a view of the connection mechanism of 
the isolation exercise machine of the invention. 

0.025 FIG. 3 is a perspective view of the invention at the 
end of a concentric muscle function when used to exercise 
the pectoral muscles. 

0026 FIG. 4 is a cross-sectional view taken along line 
4-4 of FIG. 1. 

0027 FIG. 5 is a schematic diagram of the isolation 
exercise machine at rest. 

0028 FIG. 6 is a schematic diagram of the isolation 
exercise machine at the start of a concentric muscle function. 

0029 FIG. 7 is a schematic diagram of the isolation 
exercise machine at the end of a concentric muscle function. 

0030 FIG. 8 is a schematic diagram of the isolation 
exercise machine at the start of an eccentric muscle function. 

0031 FIG. 9 is a schematic diagram of a modified 
embodiment of the present invention. 
0032 FIG. 10 is a schematic diagram of a further modi 
fied embodiment of the present invention. 
0033 FIG. 11 is a schematic diagram of the invention 
showing a leverage arm with an adjuster. 

0034 FIG. 12 is a view generally similar to FIG. 5, but 
showing a counterweight arm. 

0035 FIG. 13 is a schematic diagram showing an isola 
tion exercise machine with a modified counterweight arm. 
0036 FIG. 14 is a partial schematic diagram of an 
isolation exercise machine that is particularly useful for 
exercising posterior deltoid muscles. 

0037 FIG. 15 is a schematic diagram of a side of an 
isolation exercise machine used to exercise lateral deltoid 
muscles. 

0038 FIG. 16 is a schematic diagram of the front of the 
isolation exercise machine of FIG. 15. 

0039 FIG. 17 is a schematic diagram of an isolation 
exercise machine used to exercise inner thigh muscles. 
0040 FIG. 18 is a schematic diagram of a side of an 
isolation exercise machine used to exercise latisimus dorsi 
muscles. 
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0041 FIG. 19 is a schematic diagram of the front of the 
isolation exercise machine of FIG. 18. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.042 Although the disclosure hereof is detailed and 
exact to enable those skilled in the art to practice the 
invention, the physical embodiments herein disclosed 
merely exemplify the invention, which may be embodied in 
other specific structure. The scope of the invention is defined 
in the claims appended hereto. 
0.043 Referring to FIGS. 1 and 2, an isolation exercise 
machine 1 is illustrated that includes the present invention. 
The isolation exercise machine 1 is particularly useful for 
imposing different loads on human muscles during concen 
tric and eccentric functions. 

0044) The isolation exercise machine 1 is comprised of a 
frame 3, a support 5, a pair of force stations 7A and 7B, a 
connection mechanism 9, and a leverage arm 11. The force 
stations 7A and 7B are located relative to the support 5 to 
enable an exercising person to position himself on the 
Support and comfortably place the desired limbs against the 
force stations. Exerting muscle forces against the force 
stations causes the force stations to rotate in opposite 
directions. 

0045. The frame 3 is preferably constructed as a tripod 
having a stable three-point contact with a floor 13. For that 
purpose, the frame has two upstanding posts 15 connected 
by one or more cross-braces. In the particular construction 
illustrated, there are three cross-braces 17, 19, and 21. The 
posts 15 and the cross-braces 17, 19, and 21 define a vertical 
plane 23. A horizontal stabilizer 25 is perpendicular to the 
plane 23. One end of the stabilizer 25 is secured to the 
cross-brace 17. On the other end of the stabilizer is a stub 
post 27. There is a foot 29 on the lower end of each of the 
posts 15 and 27 that rests on the floor 13. The feet 29 
cooperate with each other to form a stable three-point 
contact with the floor. 

0046. In the isolation exercise machine 1, the support 5 is 
in the form of a horizontal bench. A vertical leg 31 upstands 
from the frame stub post 27. A cross-plate 33 is between the 
vertical leg 31 and the frame cross-brace 19. A horizontal 
pad 35 is on the cross-plate 33 as well as on the cross-brace 
19. The pad 35 may be a sturdy wooden board covered with 
a comfortable padding and durable cover. 
0047 The connection mechanism 9 causes the force 
stations 7A and 7B to rotate in opposite directions in 
response to rotating either one of them. In the preferred 
embodiment, the connection mechanism is comprised of a 
pair of exercise arms 37A and 37B to which the force 
stations 7A and 7B, respectively, are joined. Each exercise 
arm 37A and 37B includes a respective shaft 39A and 39B. 
The shafts 39A and 39B are journalled for rotation in the 
frame 3, as by respective pillow blocks 41 on the cross-brace 
21. 

0048. The exercise arms 37A and 37B are connected to 
each other by a drive train 42. The drive train may be any of 
several constructions that produce opposite rotations of the 
exercise arms. Typical examples include gears, and pulleys 
with belts or cables. In the particular drive train 42 illus 
trated, the drive train includes a first sprocket 43A and a 
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second sprocket 45A on the shaft 39A. Similar sprockets 
43B and 45B are on the shaft 39B. The sprockets 43A and 
43B constitute a first pair, and they are connected by a chain 
47. The chain 47 has one end that is fixed to the sprocket 43A 
and a second end that is fixed to the sprocket 43B. The chain 
47 is so fixed to the sprockets 43A and 43B that turning the 
shaft 39A in the direction of arrow 49 causes the shaft 39B 
to turn in the direction of arrow 51. However, turning the 
shaft 39A in the direction of arrow 51 has no effect on the 
shaft 39B. Turning the shaft 39B in the direction of arrow 49 
causes the shaft 39A to turn in the direction of arrow 51, but 
turning the shaft 39B in the direction of arrow 51 has no 
effect on the shaft 39A. 

0049. The sprockets 45A and 45B constitute a second 
pair, and they are connected by a second chain 50. The 
second chain 50 has first and second ends that are fixed to 
the sprockets 45A and 45B, respectively. The chains 47 and 
50 are arranged in a figure-eight configuration that results in 
the shafts 39A and 39B always rotating in opposite direc 
tions 49 and 51 in response to rotating either of the shafts. 
Consequently, both force stations 7A and 7B rotate in 
opposite directions in response to rotating either or both of 
the exercise arms 37A and 37B. 

0050. According to one aspect of the invention, each 
exercise arm 37A and 37B has two beams 48 and 53 that are 
joined to each other in the vicinity of the respective shafts 
39A and 39B. The beams 48 and 53 may be approximately 
at 90 to 120 degrees to each other. The force stations 7A and 
7B are adjustable along the lengths of the beams 48. For that 
purpose, and also looking at FIG. 4, each force station 
includes a collar 52 that surrounds and is slideable along the 
respective beam 48. Welded or otherwise firmly secured to 
each collar 52 is a rod 54 that is perpendicular to the frame 
plane 23. A comfortable pad 56 covers most of the rod 54. 
Also on the collar is a small housing 62. The housing 62 
contains a pin 64 that has a handle 68 outside the housing 
and a flange 74 inside the housing. The pin 64 is reciprocable 
within the housing and a hole 76 in the collar to lock and 
release from any of several holes 70 along the beam. A 
spring 72 biases the pin into a selected beam hole 70 and 
thereby locks the force station to the beam. Pulling the pin 
releases it from the beam hole to enable the collar to slide 
along the beam and thereby adjust the location of the pad 56. 
0051) On each beam 53 is a weight bar 55. When the 
isolation exercise machine 1 is at rest, the weight bars 55 are 
generally underneath the respective shafts 39A and 39B. 
0052 The leverage arm 11 is attached to the connection 
mechanism 9 Such that it rotates in the same direction as one 
or other shaft 39A or 39B. In the illustrated construction, the 
leverage arm first end 57 is attached to the sprocket 45A. 
Accordingly, the leverage arm rotates in the same direction 
as the exercise arm 37A. The leverage arm has an angled 
section 58 at its second end 61. The angled section 58 is 
designed Such that the second end 61 is approximately at the 
level of the floor 13 when the isolation exercise machine 1 
is at rest. The leverage arm is preferably between approxi 
mately three and six feet long. 
0053 Alternately, the leverage arm may be such that its 
entire length is straight, as is shown at reference numeral 60 
in FIG. 11. In that situation, the leverage arm 60 includes an 
adjuster 63 at the second end 61'. The adjuster 63 comprises 
a tubular 65 that is slideable within a sleeve 66. The sleeve 
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66 is pivotable about a pin 67 through the leverage arm 60. 
The column 65 has a number of pairs of transverse holes 
through it. A second pin 78 passes through aligned 40 holes 
in the sleeve and through a selected pair of the transverse 
holes for receiving the pin 78 enables the height of the 
leverage arm end 61' above the floor 13 to be adjusted when 
the isolation exercise machine 1 is at rest. 

0054 The embodiment of the isolation exercise machine 
shown at reference numeral 1 is especially useful for exer 
cising the pectoral muscles. To exercise the pectoral 
muscles, a person places first weights 59 of desired size on 
the weight bars 55 of the exercise arms 37A and 37B. The 
person lies face up on the support 5 with his head toward the 
connection mechanism 9. He adjusts the force stations 7A 
and 7B along the beams 48 such that the pads 56 are 
comfortably next to his biceps, FIGS. 3 and 5. He exerts a 
concentric muscle function of force F with both upper arms 
using his pectoral muscles to bring his elbows toward each 
other. Also see FIG. 6. The forces F exerted by the person 
are resisted by and are slightly greater than the loads L 
imposed on the person by the weights 59. Consequently, the 
exercise arms 37A and 37B rotate in the directions of arrows 
51 and 49, respectively, and raise the first weights 59, FIG. 
7. Rotation of the exercise arms also rotates the leverage arm 
11 in the direction of arrow 51 to a position represented at 
reference numeral 11'. 

0055. At the end of the concentric muscle function, a 
small force F1 is applied to the leverage arm end 61, FIG. 
8. The small applied force F1 may be a small weight 69 hung 
on the end of the leverage arm. Alternately, a spotter may 
push downwardly with his hands with a slight force on the 
leverage arm. The applied force F1 acts about the shaft 39A 
to create an applied torque T1 on it. Because of the length 
of the leverage arm, the small applied force F1 creates a 
relatively large applied torque T1 about the shaft 39A. The 
applied torque Ti is converted by the drive train 42 into 
applied loads L1 at the force stations 7A and 7B. The applied 
loads L1 are additive to the loads L due to the weights 59. 
The sum of the loads L plus Li is slightly greater than the 
force F2 that the person is capable of resisting during an 
eccentric muscle function. As a result, the loads L plus L1 
force the person’s arms apart during an eccentric muscle 
function in the directions of arrows 49' and 51'. The amount 
of the small applied force F1 is chosen to allow the exer 
cising person to perform the eccentric muscle function, 
exerting the resisting force F2, with complete control as the 
exercise arms and leverage arm rotate in the directions of 
arrows 49' and 51' back to the rest position of FIGS. 1 and 
5. In that manner, the full capabilities of the pectoral muscles 
in the eccentric function are utilized, which increases the 
efficiency of the workout. Moreover, only one spotter is 
needed to apply the Small force during eccentric muscle 
functions, and the applied torque created by the Small 
applied force is converted equally into the applied loads L1 
at both force stations. At the end of the eccentric muscle 
function, the spotter removes the applied force F1. The 
exercising person then exerts just the force F to again rotate 
the exercise arms in the directions of arrows 49 and 51, and 
the process is repeated. 

0056 FIG. 9 shows a schematic diagram of a modified 
isolation exercise machine 71 according to the present 
invention. The isolation exercise machine 71 has a frame 
and Support not shown but generally similar to the frame 3 
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and support 5 described previously in connection with the 
isolation exercise machine 1. The exercise machine 71 
further has force stations 7A and 7B' and a connection 
mechanism 9'. The connection mechanism 9" is shown as 
having a chain and sprocket drive train 42", but other types 
of drive drains are also suitable. One end of a leverage arm 
73 is attached to one of the sprockets 43' of the connection 
mechanism. The leverage arm 73 is depicted as having an 
angled section 58'. However, if desired, the leverage arm 
could be straight and have an adjuster similar to the adjuster 
63 described previously in conjunction with the isolation 
exercise machine 1. 

0057. On the leverage arm 73 between the sprocket 43' 
and the end 61' is a weight bar 75. The leverage arm weight 
bar 75 gives the exercising person the option of placing a 
weight 77 on the leverage arm in addition to or in place of 
the weights 59' on the exercise arms 37A and 37B'. 
0058 FIG. 10 shows in diagrammatic form a further 
isolation exercise machine 79 having a connection mecha 
nism 81 and force stations 83A and 83B. Each exercise arm 
85A and 85B has only one beam 87, to which the force 
station 83A or 83B is mounted. 

0059) A leverage arm 89 is attached at one end 91 to one 
of the connection mechanism sprockets 93. There is a weight 
bar 95 on the leverage arm 89. A weight 97 placed on the 
weight bar 95 is sufficient to produce the full loads L at the 
force stations 83A and 83B during concentric muscle func 
tions. The operation of the isolation exercise machine 79 is 
substantially identical to that of the isolation exercise 
machines 1 and 71 described previously. 
0060) Further in accordance with the present invention, 
the weight of 40 the leverage arm itself is cancelled out. 
Returning to FIG. 6, it will be noticed that the weight W of 
the leverage arm 11 creates a torque T2 about the shaft 39A. 
The torque T2 due to the leverage arm weight W is con 
verted into loads L2 at the force stations 7A and 7B. The 
loads L2 are in addition to the loads L. from the weights 59 
and the loads L2 from the force F1 applied to the leverage 
arm (FIG. 5). In some situations, it may be desireable to 
cancel out the loads L2. For example, young persons and 
persons at the beginning stages of their exercise regimens 
may not be able or willing to overcome and resist the loads 
L2. 

0061 FIG. i2 shows a schematic diagram of an isolation 
exercise machine 99 that cancels out the weight W of a 
leverage arm 101. The exercise machine 99 has force 
stations 103A and 103B and a connection mechanism 105. 
The leverage arm 101 is attached to one of the connection 
mechanism sprockets 107 for rotation about the shaft 109A. 
To cancel out the weight W, a counterweight arm 113 is 
joined to the connection mechanism sprocket 107 on the 
opposite side of the shaft 109A as the leverage arm 101. AS 
illustrated, the counterweight arm i13 is an extension of the 
leverage arm 101. However, if desired the counterweight 
arm may be a separate component joined directly to the 
sprocket 107. A small counterweight 115 is added to the 
counterweight arm 113. The counterweight 115 acts about 
the shaft 109A to create a torque that is equal and opposite 
to the torque created by the weight of the leverage arm. In 
that manner, the exercising person does not have to exert any 
force merely to overcome the weight of the leverage arm. 
0062 FIG. 13 is a schematic diagram of an isolation 
exercise machine 117 with a modified counterweight arm 
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119. The first end 118 of a leverage arm 101" is attached to 
a sprocket 107 on a first side 120 of a shaft 109A". The 
counterweight arm 119 is joined to a sprocket 121 on the 
other shaft 109E3'. The counterweight arm is joined to the 
sprocket 121 on a first side 122 of the shaft 109B'. The first 
side 122 is on the same side of the shaft 109B' as the first 
side 120 of the sprocket 107" is on the shaft 109A. The 
counterweight arm holds a counterweight 123. The coun 
terweight 123 acts about the shaft 109E3' to create a torque 
that, because of the connection mechanism 105", is in the 
opposite direction as the torque T' created by the leverage 
arm weight W acting about the shaft iO9A". The counter 
weight arm and counterweight combine to cancel out the 
weight W of the leverage arm 101'. 

0063 An outstanding feature of the present invention is 
that the same basic isolation exercise machine is used to 
exercise several different pairs of muscles. As described 
above, the exercise machine 1 is used primarily to exercise 
the pectoral muscles. To exercise the posterior deltoid 
muscles, the machine 125 of FIG. 14 is used. The machine 
125 is similar to the the machine 1, having the same tripod 
frame and support, which are not shown in FIG. 14. The 
machine 125 further has a connection mechanism 127 
composed of a drive train 129 and exercise arms 131A and 
i31B. A leverage arm 133 is attached to one of the sprockets 
135 of the drive train 129. In FIG. 14, the machine 125 is 
shown without a counterweight arm and also without a 
weight bar on the leverage arm 133. However, it will be 
understood that either or both a counterweight arm and a 
weight bar on the leverage arm 133 could be part of the 
machine. 

0064. Each exercise arm 131A and 131B of the isolation 
exercise machine 125 has first and second beams 137 and 
139, respectively, that are connected to each other in the 
region of respective exercise arm shafts 141A and 141B. The 
exercise arm first beams 137 make an acute angle of between 
approximately 30 and 45 degrees with the respective second 
beams 139. Weights 143 are placeable on the beams 139. 
The force stations 145A and 145B are comfortable pads on 
the beams 137. When the exercise machine 125 is at rest, the 
weights 143 are generally underneath the associated shafts 
141A and 141B. 

0065. A person uses the isolation exercise machine 125 
by lying face down on the support with his head toward the 
connection mechanism 127. He adjusts the force stations 
145A and 145B on the respective exercise arms 131A and 
131B such that his triceps comfortably contact the force 
station pads, with his arms hanging downwardly toward the 
floor. He pushes his triceps against the force stations pads 
using his posterior deltoid muscles in a concentric function 
to rotate the exercise arms and raise the weights 143. At the 
end of the concentric muscle function, the person’s elbows 
are approximately in line with his ears. At that point, a 
spotter applies a small force to the leverage arm 133. The 
Small applied force is magnified and converted into applied 
loads at the force stations that are resisted by the person 
during the eccentric muscle function. 
0.066 Turning to FIGS. 15 and 16, schematic diagrams 
of an isolation exercise machine 147 are shown. The exer 
cise machine 147 is used primarily to exercise the lateral 
deltoid muscles. The machine 147 has a tripod frame 149 
that is substantially similar to the frame 3 of the machine 1 
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described previously. The support 151 of the machine 147 is 
depicted as having a seat 153 and back rest 155. However, 
the back rest 155 in not mandatory for the proper functioning 
of the machine 147. Journalled in a cross-brace 157 of the 
frame 149 are two shafts 159A and 159B of associated 
exercise arms 161A and 161B. The exercise arms i61A and 
161B are each shown as having a single beam 163. On each 
beam 163 is a weight 165. Also on each beam is a force 
station 167A or 167B. A leverage arm 173 is attached to one 
of the sprockets 174 of a drive train 176. 
0067. An exercising person sits on the support seat 153 
with his back against the back rest 155, if the support 151 
has a back rest. He adjusts the pads of the force stations 
167A and 167B so they are next to the outer surfaces of his 
upper arms. He pushes outwardly and upwardly using the 
lateral deltoid muscles to rotate the exercise arms 161A and 
161B in the directions of arrows 169 and 171, respectively, 
in a concentric function, thereby raising the weights 165. At 
the end of the concentric muscle function, the person’s 
elbows are approximately in line with his ears. A spotter 
applies a small force to the leverage arm 173 for, the ensuing 
eccentric muscle function as previously described. 
0068 FIG. 17 shows a partial schematic diagram of an 
isolation exercise machine 175 that is especially useful for 
exercising the inner thigh muscles. The exercise machine 
175 has a tripod frame and a support that are substantially 
similar to those of the isolation exercise machine 1 described 
above. The machine 175 further has exercise arms 177A and 
177B connected by a drive train 179. A weight 181 is on a 
first beam 183 of each exercise arm 177A and 177B.. A 
second beam 185 of each exercise arm makes an obtuse 
angle of approximately 120 to 150 degrees with the first 
beam 183. On each second beam 185 is a respective force 
Station 187A and 187B. 

0069. A person uses the isolation exercise machine 175 
by lying face up on the Support, with is head away from the 
drive train 179. He lifts his legs in the air with the knees 
spread apart. He places the insides of his knees against the 
force stations 187A and 18B. He pushes his knees against 
the force stations in a concentric muscle function as shown 
by arrows F. By pulling his knees together, the person causes 
the exercise arms 177A and 177B to rotate in the directions 
of arrows 189 and 191, respectively, raising the weights 181. 
At the end of the concentric muscle function, a spotter 
applies a small force to the leverage arm 193 for the 
eccentric muscle function. 

0070) Now turning to FIGS. 18 an 19, an isolation 
exercise machine 195 is shown in schematic form. The 
exercise machine 195 has a tripod frame 197 and support 
199 that may be substantially similar to the frame 149 and 
support 151, respectively, of the exercise machine 147 
previously described in connection with FIGS. 15 and 16. 
In the illustrated construction, the frame 197 has a cross 
brace 201 in which are journalled the shafts 203A and 203B 
of respective exercise arms 205A and 205B. Each exercise 
arm 205A and 205B has but a single beam 206. On each 
exercise arm 205A and 205B is a respective force station 
209A and 209B. The shafts 203A and 203B are connected by 
a drive train 207. In the machine 195, the leverage arm 213 
is attached to the sprocket 215 of the exercise arm shaft 
2O3B. 

0.071) The isolation exercise machine 195 is an ideal 
application of the principle of the present invention that is 



US 2006/0205572 A1 

shown schematically in FIG. 9. That is, a weight 211 is 
placed only on a weight bar 212 on a leverage arm 213. 

0072 A person uses the isolation exercise machine 195 
by sitting on the support 199. He may place his back against 
the back rest 217 if the support is equipped with a back rest. 
He places the inside surfaces of his upper arms just above 
the elbows on the force stations 209A and 209B. Using his 
latisimus dorsi muscles, the person pushes downwardly 
against the force stations in a concentric function as shown 
by arrows F. The exercise arms 205A and 205B rotate in the 
directions of arrows 219 and 221, respectively. Because the 
leverage arm 2i3 is attached to the sprocket 215 associated 
with the exercise arm 205B, the leverage arm rotates in the 
direction of arrow 221 and raises the weight 211. 
0073. At the end of the concentric muscle function, the 
person’s elbows are close to the sides of his body. A spotter 
then applies a small force to the leverage arm 213 for the 
ensuing eccentric muscle function. 
0074 Each of the isolation exercise machines 1, 125, 
147, 175, and 195 is shown without a counterweight arm. 
However, as explained previously, a counterweight arm 
similar to the counterweight arm 113 of the exercise 
machine 99 shown in FIG. 12 may be incorporated into any 
of the machines 1, 125, 147, 175, and 195. Alternately, a 
counterweight arm similar to the counterweight arm 119 of 
the machine 117 shown in FIG. 13 may be used. Similarly, 
a weight placed on the leverage arm, Such as the weight 77 
shown with the machine 71 of FIG. 9, may be used in 
addition to or in place of weights on the exercise arms in any 
of the machines 1, 125, 147, 175, or 195. 
0075. In summary, the results and advantages of exercis 
ing isolated pairs of human muscles can now be more fully 
realized. The isolation exercise machine of the present 
invention provides maximum efficiency to workouts by 
imposing different loads during concentric and eccentric 
muscle functions. This desirable result comes from using the 
combined functions of the leverage arm and the connection 
mechanism. The connection mechanism causes equal and 
opposite rotations of the exercise arms in a manner Suitable 
for exercising a single pair of muscles. The leverage arm 
rotates with one of the exercise arms. Weights are placed on 
either or both the exercise arms and the leverage arm. 
During a concentric muscle function, the weights are raised 
toimpose a first load on the person. During an eccentric 
muscle function, a small force is applied to the leverage arm. 
The Small applied force is magnified and converted into 
second loads at the force stations. The same principles of 
physics and the same basic machine components of a tripod 
frame, Support, and connection mechanism are applicable to 
exercising a wide variety of pairs of muscles. The force 
stations are adjustable to Suit the particular muscles to be 
exercised as well as to Suit the exercising person. A coun 
terweight arm with a counterweight may be incorporated 
into any of the machines for canceling out the weight of the 
leverage arm. 

0076. It will also be recognized that in addition to the 
Superior performance of the isolation exercise machines, 
their construction is such as to cost little, if any, more than 
traditional isolation exercise machines. In fact, because of 
the versatility of the tripod frame, Support, and connection 
mechanism, the same basic machine is Suitable for exercis 
ing a wide variety of pairs of muscles. 
0.077 Thus, it is apparent that there has been provided, in 
accordance with the invention, an isolation exercise machine 
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with leverage arm that fully satisfies the aims and advan 
tages set forth above. While the invention has been 
described in conjunction with specific embodiments thereof, 
it is evident that many alternatives, modifications, and 
variations will be apparent to those skilled in the art in light 
of the foregoing description. Accordingly, it is intended to 
embrace all such alternatives, modifications, and variations 
as fall within the spirit and broad scope of the appended 
claims. 

I claim: 
1. A method of exercising human muscles comprising the 

steps of 
a. resting a frame having a Support on a floor; 
b. rotatably mounting first and second force stations to the 

frame; 
c. connecting the first and second force stations to rotate 

in opposite directions; 
d. providing a leverage arm; 
e. providing first loads to the first and second force 

stations; 
f. Supporting a person on the Support and placing selected 

limbs of the person against the force stations; and 
g. exerting first forces by the limbs of the person against 

the first and second force stations that are greater than 
the first loads and thereby rotating the force stations, 
and rotating the leverage arm in the direction of a 
selected one of the first and second force stations. 

2. The method of claim 1 wherein: 

a. the step of rotatably mounting first and second force 
stations comprises the step of joining the first and 
second force stations to first and second exercise arms, 
respectively; and 

b. the step of connecting the first and second force stations 
comprises the step of connecting the first and second 
exercise arms to each other for rotating in opposite 
directions. 

3. The method of claim 2 further comprising the step of 
adjusting and releasably locking the first and second force 
stations along the first and second exercise arms, respec 
tively. 

4. The method of claim 2 wherein: 

a. the step of connecting the first and second exercise arms 
to each other comprises the step off providing a drive 
train that connects the first and second exercise arms to 
each other; and 

b. the step of providing a leverage arm comprises the step 
of attaching the leverage arm to the drive train. 

5. The method of claim 4 wherein the step of providing 
first loads comprises the step of placing a first weight on at 
least one of the leverage arms and the first and second 
exercise arms. 

6. The method of claim 1 comprising the further step of 
contacting the leverage arm with the floor prior to exerting 
the first forces on the first and second force stations. 

7. The method of claim 1 comprising the further steps of: 
a. providing an adjuster on the leverage arm; and 
b. contacting the adjuster with the floor prior to exerting 

the first forces on the first and second force stations. 
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8. The method of claim 1 comprising the further steps of: 
a. applying a predetermined force to the leverage arm 

Subsequent to applying the first forces to the first and 
second force stations; and 

b. converting the predetermined applied force into second 
loads at the first and second force stations that are 
additive to the first loads. 

9. The method of claim 1 wherein the step of providing a 
leverage arm comprises the steps of 

a. providing a leverage arm that possesses a leverage arm 
weight; and 

b. canceling out the leverage arm weight. 
10. The method of claim 4 wherein: 

a. the step of providing a leverage arm comprises the step 
of providing a leverage arm that possesses a leverage 
arm weight; and 

b. the step of attaching the leverage arm to the drive train 
comprises the steps of: 
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i. creating a first torque on the drive train due to the 
leverage arm weight; and 

ii. creating a second torque on the drive train equal and 
opposite the first torque and thereby canceling out 
the leverage arm weight. 

11. The method of claim 1 wherein the step of placing 
selected limbs against the force stations comprises the step 
of placing upper arms against the force stations. 

12. The method of claim 1 wherein the step of placing 
selected limbs against the force stations comprises the step 
of placing knees against the force stations. 

13. The method of claim 8 wherein the step of applying 
a predetermined force to the leverage arm comprises the step 
of applying a predetermined manual force to the leverage 
a. 

14. The method of claim 1 wherein the step of applying 
a predetermined force to the leverage arm comprises the step 
of applying a predetermined weight to the leverage arm. 

k k k k k 


