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3,481,198 
A HYDRAULIC RESPONSIVE REEL TYPE 

EXERCISING DEVICE 
Joseph S. Williams, 116 Hillside Ave., 

Marietta, Ga. 30060 
Filed July 15, 1964, Ser. No. 384,282 

Int. Cl. G011 5/06; B65h 75/48 
US. Cl. 73—379 4 Claims 

ABSTRACT OF THE DISCLOSURE 
An exerciser having hand straps connected to take-up 

reels that are mounted on a support base. The reel 
movements are transmitted to a ?uid system whereby the 
force of pull on the hand straps is indicated on an indi 
cator. The ?uid system may restrain motion until a pre 
determined tension is achieved. Alternatively, the ?uid 
system may provide a uniform predetermined resist 
ance. 

This invention relates to exercising devices and is 
particularly concerned with tension resisting means for 
the development of back, shoulder, arm and leg muscles 
in the manner of such exercises as weight lifting or body 
building exercises. ' 

It is among the primary objects of the present inven 
tion to provide a rugged, effective and e?icient exercising 
device of the character set forth providing means for 
indicating the achievement of variable goals or standards 
of physical ability. In one form of the invention as here 
in set forth the indicator is by way of a scale Within the 
operator’s range of vision. In another form of the inven 
tion yieldable hydraulic means provides restraint of mo 
.tion until a predetermined tension has been achieved. In 
a further form of the invention hydraulic means provides 
a uniform predetermined restraint throughout an entire 
range of motion. 
More speci?cally, it is among the important objects 

achieved by each of the three forms of the invention above 
referred to, to provide means whereby in a single instru 
ment the location of the manual bar with respect to the 
operator may be varied to provide multiple horizontal 
areas for a manual exercise bar to accommodate vary 
ing types of exercise. A further object of the invention is 
to provide readily operable control means conveniently 
arranged within reach of the operator, while exercising, 
for the release of restraint against the bar and adjustment 
of the effective length of ?exible restraining straps as 
sociated with the bar. 

It is also an object of the invention to provide an ex 
ercise device utilizing ?exible straps, in combination with 
a manual bar slidable with respect to the straps to insure 
a uniform distribution of tension applied to the manual 
bar by the operator. Another important object is to pro 
vide a simple and compact exercising structure the straps 
of which may be retracted and the manual bar secured 
for storage and to provide convenient portability. Nu 
merous other objects, features and advantages of the pres 
ent invention will be apparent from a consideration of 
the following speci?cation taken in conjunction with the 
accompanying drawings, in which: 
FIG. 1 is a perspective view illustrating the presently 

preferred form of the invention in operation; 
FIG. 2 is a vertical section taken on the line 2—2 in 

FIG. 1; 
FIG. 3 is a vertical section taken on a plane normal 

to the plane of the section of FIG. 2 as indicated by the 
line 3-—~3 of FIG. 2; 
FIG. 4 is a horizontal section taken along lines 4—4 

of FIG. 3; 
FIG. 5 is aview similar to FIG. 4, illustrating the hy 

draulic arrangement for modi?cations of the device; 
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FIG. 6 is a detailed fragmentary section illustrating 
the declutching mechanism for the hydraulic modi?ca 
tions; 

FIG. 7 is a sectional view of a constant resistance valve 
for one form of the hydraulic modi?cation; 

FIG. 8 is a sectional view of a tension responsive valve 
for the other hydraulic modi?cation; and 

FIG. 9 is a sectional view of the manual bar illustrat 
ing a roller for the strap. 

Referring now more particularly to FIG. 1 of the draw 
ings, it will be seen that the presently preferred form of 
the invention includes a generally rectangular base hous 
ing 10 including a ?xed top 11, constituting an operator 
supporting platform and provided with a pivotally mounted 
carrying handle 12. From storage space within the hous 
ing, right and left hand straps 15 and 16 respectively are 
extended, as seen in FIG. 1, to form under tension an A 
shaped con?guration. The rear ?ights of the straps, when 
extended, extend upwardly from the rear of the housing 
10, at 17 and 18 respectively, through the return bights 19 
and 20, thence downwardly to reenter the base at 21 and 
22 respectively. Each strap 15 and 16 is a separate entity, 
the ends of each passing into the rear of the housing is 
a?ixed to its own take up and release reel hereinafter dis 
cussed. At the bights 19 and 20 of the A-forming exterior 
portions of the straps 15 and 16 a horizontal manual 
bar 24 extends between the straps slidably engaging the 
bights by retainers 25 beyond which the ends of the bar 
24 extend. Beneath the straps 15 and 16 and retainers 25, 
the bar 24 mounts antifriction rollers 27. In this manner, 
the straps are permitted to pass freely through the re 
tainers, thus the height of the bar may be readily adjusted 
by controlling the length of the straps extending from the 
housing. In the operation of the device, freedom of motion 
of the straps through the retainers 25 insures a uniform 
distribution of the tension applied by the manual bar 24. 
Further, the loose engagement of the straps with the 
manual bar permits substantially full retraction of the 
straps within the housing 10‘ while the bar is received with 
in the bar stirrups 26 on the housing top 11. In such posi 
tion of the bar, the straps are tensioned across the top of 
the housing retaining the bar in the stirrups to provide a 
compact readily stored unit, or one easily transported by 
the pivoted handle 12. 
As shown in FIG. 2, at the rear of the housing 10- the 

rear ?ight of the strap 16 enters at 18 to pass over a strap 
retention boss 30 which is opposed by an eccentric 31 on 
the opposite side of the strap 16. The eccentric 31 is 
formed on the pivot shaft 32 of a retention link 33. 
From between the boss 30 and eccentric 31, the strap 16 
extends in a generally vertical downward direction over 
a ?xed idler 34, and thence upwardly and over a reten 
tion link idler 35 mounted intermediate the ends of the 
retention link 33. From the idler 35, the strap 16 extends 
inwardly as at 36 to be secured to its reel 45. The down 
ward end of the link 33 is normally urged inwardly toward 
clockwise rotation of the link by spring 37 af?xed to 
an car 38 extending from a block 39 mounted upon the 
upper inner surface of the rear portion of the bottom of 
the housing. The link 33 forms one arm of a bell crank, 
the other arm 40 of which extends inwardly into the hous 
ing to be engaged by a foot controlled release plunger 41. 

This arrangement is such that with upward tension 
applied to the rear ?ight of strap 16 such tension will, by 
engagement of strap 16 with ?xed idler 34, tend to re 
inforce the tension on the link 33 applied by the spring 
37, thus forcing the eccentric 31 toward the boss 30 to 
secure the strap 16 against any further withdrawal from 
the housing. In this relationship it may be noted that by 
virtue of the initial pressure exerted by spring 37, frictional 
contact of strap 16 against eccentric 31 will act automati 
cally to increase retention pressure as the strap tension 
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increases. However, when the release plunger 41 is de 
pressed its inner end will engage the arm 40 of the bell 
crank to rock the lever in a counterclockwise direction 
against the tension of the spring 37, and the tension ap 
plied by the strap in traversing the eccentric 31, thus with 
drawing the eccentric 31 from the strap to permit the strap 
to be further withdrawn, or rewound upon its reel 45 
within the housing 10 in the manner hereinafter set forth. 
With respect to the detailed retention and release struc 

ture for strap 16, herein referred to as within the hous 
ing at the left rear side, it will be understood that the 
same mechanism is duplicated at 17 and the action with 
respect to the strap 15 as to retention and withdrawal is 
the same. It will be noted from FIG. 4 that the bell crank 
assembly, of FIG. 2 discussed in detail above, is mounted 
on a pivot shaft 32 whereby the duplicate assembly at 17 
may be actuated by and with the release plunger 41; thus, 
both eccentrics will operate in unison. 
From the restraining and releasing assembly at 18, 

shown in FIG. 2, the inward extension of strap 16 at 36 
passes to its storage, rewind and delivery reel 45 upon 
which the terminal end of the strap 16 is wound and to 
which it is secured whereby the reel 45 will be rotated 
as the strap is unwound therefrom. Similarly (FIGS. 3 
and 4), the inwardly extending portion 46 of the strap 15 
is wound upon a parallel companion reel 47 to which its 
end is attached. The reels 45 and 47 are mounted on and 
are rotatable with central shafts 48. Rotatable with shaft 
48 of reel 45 is a pinion 49‘, while a like pinion 50 is 
carried on reel shaft 48 of reel 47 for rotation by and 
with the reel 47. Between the pinions 49 and 50 of the 
reels 45 and 47 respectively there is provided a large in 
terconnecting intermediate pinion 51 meshing with the 
pinion 49 of the reel 45. A smaller reversing pinion 52 
meshes with pinion 50 of reel 47 and with the large pinion 
51; thus, the reels 45 and 47 are interconnected by the 
train of pinions whereby rotation of one reel under ten 
sion, applied thereto by its strap, will induce rotation 
of the other reel. It will be noted that since the pinions 
49 and 50 are of equal size, and since the reversing pinion 
52 is also equal in size to the pinions 49 and 50, the single 
large connecting intermediate pinion 51 between the gears 
49 and 52 will provide equal and opposite rotation on the 
reels. 
For insuring a rewind of the reels to retract the straps 

after use, but permitting extension of the straps 15 and 
16, under tension when eccentric 31 is released, the large 
intermediate pinion 51 is provided with a coil spring 
53 of which one end 54 is attached to a hub 55 of a 
pinion shaft 56 rotatable with pinion 51 in which the 
spring is mounted while the opposite end is secured to a 
?xe'd base pate ‘58 of the housing below the reels. The 
reel shafts 48 are conveniently maintained in plate 58 
and retained by transversely extending brackets 60 engag 
ing their upper ends. 
The forward ?ights of the straps 15 and 16 entering 

the housing 10 at 21 and 22 respectively are guided through 
their entrance apertures by cylindrical idler rollers 61 
and 62, respectively, loosely mounted on the terminal ex 
tension 63 of the handle 12. From the idler rollers 61 and 
62, the forward ends of the straps are formed as loops 
64 and 65 encircling offset tension arms 70‘ and 71 of a 
tension shaft 72. The tension shaft 72 extends from end to 
end within the front of the housing and through the end 
compartment wall 74 to ?xedly engage a tension indicator 
beam 75. At an intermediate portion, the tension indicator 
beam 75 rests upon an extending pin 76 of an indicator 
block 77 mounted on a indicator rock shaft 79. It is to be 
noted that the block 77 extends outwardly from the shaft 
79 and the pin 76 is off center outwardly from the axis of 
the shaft 79. Thus, as tension is applied to rock the indica 
tor beam 75, it will bear down upon pin 76 to rock 
the block 77 with shaft 79, whereby, the indicator 80 car 
ried by the block 77 gives visual indication of the ten 
sion applied to the straps 15 and 16 by the manual bar 24. 
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The outer end of the tension indicator beam 75 is 

normally urged upwardly, biasing the tension indicator 
beam 75 towards counterclockwise rotation, as opposed 
to the eifect of tension applied through the straps, by a 
spring 81 bearing against the underface of the outer end 
82 of the tension indicator beam 75. For adjusting the 
zero position of the indicator 80, a threaded adjustment 
screw 84 with its inner end bearing against the upper 
face of the end 82 of the beam 75 acts as a variable stop 
for the counterclockwise urge of the spring 81. Thus, in 
normal inoperative position without tension applied by the 
straps acting through the shaft 72, the spring 81 urges the 
beam 75 upwardly with respect to the pin 76. The indica 
tor rock shaft 79 is provided with an encircling coil 
spring 85, engaged at one end with the shaft while the 
other end is secured to a bearing bracket 83 which mounts 
the shaft. It will be seen that with the spring 81 acting 
to relieve downward pressure of the beam 75 against the 
pin 76, the coil spring 85 encircling the shaft 79 will 
cause the pin 76 to follow the upward tilting movement 
of the beam 75, thus rotating the shaft 79 in counter 
clockwise direction. Since the shaft 79 carries block 77 on 
which the indicator 80‘ is mounted, the indicator will move 
through its slot 86 to the left, as shown in FIG. 2, to 
reach its zero position as determined by adjustment of 
the adjustment screw 84. 

However, in order to retain the indicator 80 in the po 
sition to which it has responded by tension applied by 
the straps, there is provided a brake lever 88 pivotally 
mounted as at 89 and formed at its free end with a brake 
shoe 90 engaging the rock shaft 79. The lever 88 is pro 
vided with a relatively strong spring 91 engaging the 
lever at 92 outwardly from its pivotal mounting 89, thus 
tending to rock the lever in a counterclockwise direction, 
as shown in FIG. 2, to force the brake shoe 90 into re 
straining engagement with the rock shaft 79. In this con 
nection it is to be noted that the strength applied by the 
spring 91, restraining motion of the shaft 79 is greater 
than the strength of the spring 85 on the shaft 79 which 
tends to cause the pin 76 to follow any upward movement 
of the intermediate portion of the beam 75. By this ar 
rangement it will be seen that after tension is applied 
by the straps rocking the tension shaft 72, whereby the 
beam will overcome the tension of the spring 81 and de 
press pin 76 to rock the shaft 79 and therewith rnove 
indicator 80 to indicate the degree of strength applied, 
return movement of the indicator is precluded by the 
brake shoe 90 to provide a record of the tension that has 
been applied. For zeroing the pointer again, after tension 
is recorded, a foot button 94 is provided, the lower end 
of which slidably receives therein a rod 95 which bears 
against the outer end 96 of brake lever 88. Thus, after 
tension has been applied and a stationary position of the 
indicator 80 is achieved for statistically indicating the 
degree of tension applied, the foot button 94 may be de 
pressed overcoming the strength of the spring 91, per 
mitting the springs 81 and 85 to act in unison, restoring 
the indicator to a Zero position. 
From the foregoing, it is believed that the operation 

of that form of the invention shown in FIGS. 1, 2, 3, and 
4 will be readily understood. For arranging the device 
in compact form for storage or transportation by the 
handle 12, after use, the release plunger 41 is depressed 
releasing the eccentric surfaces 31 from engagement with 
the straps whereby the spring 53 of the intermediate large 
pinion 51 will cause the heels 45 and 47 to rotate in oppo 
site direction drawing the straps into the housing until 
they assume a position horizontally across the top plat 
form 11. In so doing, the manual bar 24 will be moved 
downwardly to seat within the stirrups 26. After such 
retraction of the straps, the release plunger 41 may be 
disengaged to lock the straps in this stored location. 

Thereafter, when the device is to be used the release 
plunger 41 is again depressed to release the straps and 
permit them to be drawn upwardly, through manipulation 
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of the manual bar 24, to such extent as is required to po 
sition the manual bar 24 at the desired height. It will be 
understood that one of the objectives of the present in 
vention is to provide for an operative position of the 
manual bar 24 at any desired horizontal plane above 
the housing 10 as, for instance, but a short distance above 
the platform 11 where stooping exercises, such as dead 
or basic lifts, are to be accomplished, or to a midway 
position as shown in FIG. 1, or the bar may be further 
elevated to above the operator’s head for military press 
or french curls, The selected plane of the manual bar 
for exercise purposes is easily ?xed by the relaese of the 
plunger 41. After the bar is located and secured in the 
desired plane, tension applied on the manual bar 24 will 
be re?ected through the forwardly extending external por 
tion of the straps to rock tension shaft 72 in clockwise 
direction, and with it rock shaft 79, against the tension 
of the spring 81, thus overcoming the braking effect of 
the brake shoe 90to move the indicator 80 for a registra 
tion of the tension applied. When tension is released, how 
ever, there is no immediate return of the indicator to 
a zero position because of the braking effect of the brake 
shoe 90. Thus the registration of the tension that has been 

15 

20 

applied will be maintained until such time as the foot ' 
button 94 is depressed to release the brake shoe. After re 
lease of tension, the straps maybe rewound upon the 
reels by depression of the release plunger 41. 

In that form of the invention shown in FIG. 5, the 
structure as to straps and reels is identical with that form 
of the invention shown in FIGS. 1 to 4. Like numerals 
have been applied to indicate like parts, with respect to 
which the burdening of this application with repetitious 
discussion of duplicate parts does not seem appropriate. 

In the form of the invention shown in FIG. 5, tension 
resistance is by way of a variable resistance hydraulic 
valve arrangement rather than through the spring and 
counterspring arrangement of FIGS. '1 to 4. In this form 
of the invention, the central pinion 51 has mounted for 
rotation therewith a small central pinion 100 which, in 
the exercising operation, is engaged by a rack bar 101 
engaging a piston (not shown) within a pivotally mounted 
hydraulic cylinder 102. The cylinder 102 is pivotally 
mounted on the inner wall of the housing as at 104 and is 
normally urged toward clockwise rotation, whereby the 
rack bar 101 will be engaged with pinion 100 by an ac 
tuating rod 105. The rod 105 is actuated by a bell crank 
106, one arm 108 of which engages the outer end of the 
rod 105, while the other arm 109 is urged toward counter 
clockwise pivotal movement of the bell crank 106 by a 
spring 110. Thus, in active relation of parts, the piston 
will respond to rotation of the intermediate pinions, in 
duced by the rotation of the reels through tension applied 
thereto and against the tension of the spring 53, It will 
be understood that in this form of the invention the for 
ward ?ight of the straps 15 and 16 are ?xedly secured 
to the ends 63 of the handle and do not extend inwardly 
for connection with any linkage arrangement. It will fur 
ther be understood that in the use of the exerciser, FIG. 
5, the locking of the belts at their entrance to the cabinet 
is omitted. The resistance to motion of the belts, in re-v 
sponse to application of force by the operator, is provided 
by at hydraulic circuit extending from the cylinder 102 
through a tubing 112 to valve 114 and thence by return 
tube 115 to cylinder. As indicated in FIG. 5, the pres 
sure applied in the hydraulic system, regardless of the 
elected valve, may be visually indicated by a pressure 
valve 116 combined in parallel with the valve across the 
tubes 112 and 115. 7 
Flow control, in response to movement of the piston, 

may be opposed by either the valve illustrated in FIG. 7 
or the valve illustrated in FIG. 8.,In FIG. 7, the valve is 
a variable resistance valve including a conical valve seat 
120 and a conical valve body 121 mounted on an ex 
ternally threaded adjusting screw 122. Rotation of the 
valve body 121 by frictional engagement with the screw 
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6 
122, is precluded by a suitable key 123 extending between 
the valve and seat. Fluid may be admitted to the valve 
chamber 124 through the tube 112 and may be discharged 
after being forced past the variable restriction, between 
valve body and seat, through return tube 115. Thus, in 
the operation of this form of the present apparatus, since 
movement of the cylinder piston is responsive to move 
ment of pinion 100 under tension of the straps, and since 
such movement is resisted by the restriction of valve 114, 
the tension required for moving the straps may be adjusted 
by adjustment of the valve restriction through adjustment 
of the adjusting screw 122. By the use of this valve, the 
tension resistance will be uniform and constant with move 
ment of the straps under predetermined setting of the 
valve. 
By use of the valve of FIG. 8, movement of the straps 

may be precluded until a predetermined tension has been 
achieved, after which the manual bar and the straps may 
move freely. Within the casing 130 of the valve of FIG. 8, 
an inlet port 131 de?nes at its inner end a valve seat 132 
for a ball valve 133. The ball valve 133 is normally urged 
against its seat 132 by a coil spring 134 in the valve 
chamber 135 above the valve seat. Pressure against the 
ball valve exerted by the spring 134 is variable as de 
termined by the setting of the control screw 136, the inner 
end of which bears against the outer end of the spring 
134. As the screw is turned to move inwardly, increasing 
the pressure on the ball, the ?uid force required to unseat 
the ball from its valve seat 132 is also increased. 

In the use of the valve of FIG. 8, in the apparatus of 
FIG. 5, the port 131 is connected with the pressure tube 
112 of the cylinder 102 while the return tube 115 is con 
nected with the valve chamber 135. Though the straps, 
reels and piston may not move while the ball 133 is 
seated against its seat 132 when tension is exerted on 
the straps and through the reels and pinions to the piston, 
su?icient to unseat the ball valve 133, the straps may 
move freely so long as such tension is exerted. Movement 
of the straps, upon exertion of a prescribed tension as 
determined by the setting of screw 136, is therefore a sig 
nal to the operator that the predetermined required tension 
has been achieved. 

After use of that form of the invention shown in FIG. 
5, provided with either the valve of FIG. 7 or FIG. 8, the 
bell crank control button 38 may be depressed to rock the 
bell crank 106 against the tension of its spring 110 to 
‘Withdraw rack 111 from pinion 110 to permit free motion 
of the reels and hence free extension or retraction of the 
straps, and at the same time permitting resetting of the 
rack bar for a subsequent cycle of pressure ?uid ?ow in 
response to strap tension‘ as determined by the valve 
setting. 5 
Thus it will be seen that in each form of the present 

invention, the operator will be noti?ed of the application 
of a predetermined tension on the straps. In the form 
of the invention illustrated in FIGS. 1 and 4, noti?cation 
is by way of the indicator 80. With the use of the valve 
of FIG. 7 in the apparatus of FIG. 5, the continuous 
movement of the manual bar 24 indicates that the force 
exerted by the operator is accomplishing a tension suffi 
cient to force ?uid through the restriction of the valve. 
Since the restriction is variable by variation in the setting 
of the screw 122, the required achievement goal may be 
varied. With the use of the valve of FIG. 8, no move 
ment of straps will take place until the prescribed force as 
set by the screw 136 is applied; thus, any strap movement 
after preliminary adjustment is an indication of success 
fully applied force. 

With respect to the speci?c structures of the valves, 
as well as other details of mechanical means here pre 
sented by way of illustration, it will of course be under 
stood that the speci?c apparatus herein presented is by 
way of illustration only, and is meant to be in no way 
restrictive; therefore, numerous changes and modi?cations 
may be made and the full use of equivalents resorted to 
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without departing from the spirit or scope of the invention 
as outlined in the appended claims. 
What is claimed as invention is: 
1. An exerciser including a support base, a strap, means 

connected to said strap for engagement with a part of 
the body of a user, ?uid resistance means including a 
ment of straps will take place until the prescribed force as 
normally closed valve means operatively connected to 
said strap to resist movement of said strap in one 

to open 
under a selected predetermined pressure developed by a 
force exerted on said strap in said one direction, the 
opening of said valve means decreasing said ?uid resist 
ance, and return means for biasing said strap in an oppo 
site direction.‘ 

2. The apparatus of claim 1 wherein said operative 
connection between said strap and said ?uid resistance 
means is disconnectible to remove the resistance to move 
ment of said strap in said one direction. 

3. The apparatus of claim 1, further including an indi 
cator means carried by said support base, said indicator 
means being operatively connected to said valve means 
and said strap, said indicator means being constructed 
and arranged to indicate force values in response to the 
amount of force applied to the strap through the means 
that engages a part of the body of the user. 

4. An exerciser including a housing, a strap extending 
from said housing, take up and release means for said 

15 
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8 
strap within said housing and means within said housing 
for precluding take up or release of said 'strap by said 
take up and release means, and a variable hydraulic ten 
sion rseponsive valve actuated by said take up and re 
lease means. 
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