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ABSTRACT OF THE DISCLOSURE 
An exercise machine performance evaluation device in 

which a single motor continuously drives a first belt hav 
ing a moving indicator which represents a desired rate of 
performance and periodically drives a second indicator belt 
which represents the actual rate of performance. The two 
belts travel at a different rate of speed such that the inter 
mittent motion of the second belt by the motor in re 
sponse to periodic inputs from the exercise device can 
equal the constant rate of travel of the first belt. The dura 
tion of intermittent engagement of the second belt is se 
lectively variable and therefore provides performance 
evaluation over a range of rates. 

This invention relates to performance evaluation ap 
paratus and more particularly to apparatus for providing a 
display of performance whereby the performance may be 
easily correlated with an established standard. 

In the performance of exercise or other activity by 
humans, it is frequently desired to evaluate the activity. 
A particularly useful device would enable the person per 
forming the activity to evaluate his own performance on 
a continuing basis and it is an object of this invention to 
provide a simple apparatus which enables such evaluation. 

Another object of the invention is to provide a display 
device which may be easily coupled to an exercise ma 
chine or similar activity .mechanism and which provides 
a direct indication of the quality of the performance of 
the operator of the exercise machine against a prede 
termined criterion. 

In accordance with the invention there is provided a 
display having two channels which are coordinated in 
space. Each display channel includes an indicator which 
is movable along a track, one indicator being a reference 
driven, for example, at a ñxed rate as a function of time 
and the second indicator being a function of performance 
and driven in response to operation of the supervised 
mechanism. In a particular embodiment, a common drive 
element is employed for both indicators each of which is 
mounted an an independent endless belt. The common 
drive element is rotated continuously at a fixed rate for a 
predetermined period to drive the first or standard belt. 
A second belt drive is responsive to a performance input 
from the associated exercise machine and that input causes 
the second belt to engage the common drive element and 
be driven thereby for a predetermined relatively short 
interval. The rate of application of performance inputs 
from the exercise machine to the display apparatus con 
trols the movement of the performance (task) indicator 
along the performance track and that movement is corre 
lated with the continually moving reference (time) indi 
cator so that the operator of the exercise _machine may 
evaluate his performance against the pre-established 
standard. The apparatus includes an arrangement for ad 
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justing the amount of advance of the performance índi 
cator in response to each performance input signal. The 
apparatus is a reliable, inexpensive and versatile device 
which enables the operator of an exercise machine to eval 
uate his performance on a continuing basis. 

Other objects, features and advantages of the inven 
tion will be seen as the following description of a par 
ticular embodiment thereof progresses, in conjunction 
with the drawings, in which: 
FIG. 1 is a diagrammatic view of an exercise machine 

and performance evaluation display associated therewith; 
FIG. 2 is a sectional view in diagrammatic form of the 

reference (time) belt of the performance evaluation dis 
play apparatus taken along the line 2-2 of FIG. 1; 

FIG. 3 is a sectional View in diagrammatic form of the 
performance (task) belt of the display apparatus taken 
along the line 3-3 of FIG. 1; 

FIG. 4 is a block diagram view of the performance 
and reference indicator drive arrangement employed in the 
apparatus shown in FIGS. 1-3; and 
FIG. 5 is a schematic diagram of circuitry responsive 

to inputs from the exercise machine for advancing the 
performance indicator. 
With reference to FIG. l there is shown an exercise 

machine 10 being operated by a person 12. Other activity 
mechanisms such as rowing machines or treadmills also 
may be employed. In this arrangement, the exercise bi 
cycle has a sprocket 14 which is driven in rotation by 
pedaling. Output line 16 is connected to the bicycle and 
for each complete revolution of the sprocket a switch 
closes and applies a signal over line 16 to performance 
evaluation equipment generally indicated at block 20. 
That equipment includes a display which includes an 

upper channel (window) 22 behind which a belt 24 of 
Mylar or other suitable material is positioned having an 
indicator 26 thereon in the form of a high contrast line 
which may be painted 0r otherwise deposited or firmly 
affixed to the belt and a lower channel (-Window) 28 be 
hind which a second similar belt 30 is positioned having 
a similar type of indicator 32 thereon. Also on the face 
of the equipment is control 34 (rheostat) which may be 
used to select or adjust the effective magnitude of input 
signal applied by mechanism 10 to drive the performance 
indicator belt 30. The display panel 38 further includes 
a reset button 36. 
Each Window of the display is approximately 14 inches 

long in a horizontal plane, l inch wide and the windows 
are spaced 1/2 inch apart. On the panel 38 at the right 
end of each window a starting point is designated at which 
the lindicators 26 and 32 are initially aligned, The per 
formance display window has a “zero” 40 positioned in 
alignment with the “start” indication 42 on the standard 
display window. Near the left end of the standard dis 
play window a “finish” mark 44 is provided and corre 
spondingly located relative to the performance window is 
a second designation 46-“l00%.” T wo pilot lights 47, 48 
are also mounted on panel 38. 
The time belt 24 is mounted on three pulleys 50, 52 

and 54 as shown in FIG. 2 for traverse around a tri 
angular path. The performance belt 30 is mounted on two 
pulleys 51 and 53. Pulleys 50 and 51 are mounted on a 
common shaft, but are free to rotate independently; the 
same is true of pulleys 52 and 53. Roller 54 is mounted 
on a spring loaded arm and applies tension to the time 
belt 24. The time belt 24 is driven by pulley 52, and pulley 
52 is in turn driven by a rubber belt 55 by pulley 56. 
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Belt 30 is periodically caused to engage roller 58 by 
means of idler roller 60 which forces the belt against 
the drive roller to advance that belt a predetermined dis 
tance. 
A block diagram of the drive system is shown in FIG. 4. 

That system includes a synchronous timing motor 70 
which directly drives roller 56 and through a linkage 
diagrammatically indicated as a step-up gear ratio device 
72 and a clutch 74 causes task belt 30 to engage drive 
roller 58. The clutch 74 moves idler roller 60 and is actu 
ated by trigger circuit 76 which responds to an input from 
exercise machine 10 to trigger a single shot multivibrator 
78 which controls transistor switch circuit 80 to energize 
solenoid clutch 74 which pulls the idler roller 60 towards 
the drive roller 58 and advances task belt 30 a predeter 
mined distance. The circuit also includes a pulselength 
control adjustment 82 which responds to element 34 on 
the display panel face 38 and thus controls the duration 
of engagement of the task belt 30 with the drive roller 58. 

Belt Z4 has three apertures (not shown) in it and belt 
30 has two apertures in it. When an aperture reaches a 
predetermined position an end sensor 90, 92 respectively 
is triggered. In the case of time belt 24, the actuation 
of end sensor 90 operates a relay 94 which de-energizes 
the motor 70. A restart circuit switch 96 located re 
motely at the exercise machine 10 overrides relay 94 and 
restarts drive motor 7 0. 
End sensor 92 is used for repositioning task belt 30 

prior to initiation of the next performance evaluation. 
That circuitry includes a rewind motor 100 which re 
sponds to switch 102 which is actuated by reset push 
button 36 and is turned olf by relay 104 which is con 
trolled by end sensor 92. The performance belt rewind 
motor 100 is mounted on a pivot; when the reset button 
is pushed, it physically forces the motor against pulley 
53 and at the same time trips a microswitch 102 which 
turns the motor on. The reset button must be held in until 
the mark 32 on the belt comes around to the start posi 
tion (on the order of one second). The mark is stopped 
automatically at the start position by a spring falling 
through an aperture in the belt, which trips relay 104 and 
prevents any further motion of the belt by the reset motor. 
A schematic diagram of the performance input circuitry 

is shown in FIG. 5. That circuitry includes terminals 110, 
112 which are connected to a regulated twelve volt source. 
Connected across these terminals is a voltage divider net 
work of resistors 114, 116 and a task performance switch 
14' which is actuated periodically by the machine 10 on 
which this switch is located. When switch 14’ is closed, 
a signal is coupled by capacitor 118 through diode 120 
to the input of multivibrator circuit 78. That multivibra 
tor includes two transistors 122, 124 and a cross-coupling 
network which includes a set of capacitors 126 (only two 
being shown) which are selectively connected in the cir~ 
cuit by switch 128 located at the rear of the display pack 
age and a variable resistance 130 which is controlled by 
control 34 on the face of display panel 38. The multivibra 
tor circuit 78, when triggered, produces an output pulse 
of duration determined by the selected values of the vari 
able resistance 130 and the capacitor 126 in the cross 
coupling network and causes transistors 132 and 134 in 
switch circuit 80 to conduct and energize the solenoid 
coil 136 in the solenoid clutch circuit 74 to move idler 
roll 60 towards drive roller 58 and carry task belt 30 into 
engagement with drive roll 58 for the period of time deter 
mined by the duration of the output pulse of multivibrator 
78. (Switch 138 in circuit 80 is normally closed). 

In operation, the operator 12 prior to operating the ex~ 
ercising machine sets control 34 to a rate he believes ap 
propriate. Reset button 36 is then depressed and held 
until the marker 32 stops in alignment with marker 26 
at the starting position of the two display channels. The 
operator 12 then prepares to begin exercising (e.g., gets 
on the bicycle) and depresses the restart button, energiz 
ing drive motor 70, at which time he begins exercising at 
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4 
a rate suitable to keep marks 26 and 32 aligned, mark 26 
being driven continuously by the synchronous motor while 
mark 32 lis driven periodically in response to operation 
of the exercise machine. The pilot light 48 remains on un 
til the eiÍort belt 30 has been reset and the restart button 
96 has been depressed. The pilot light 47 then comes on 
and remains on until the time belt 24 has reached the stop 
position. Through selection of a desired drive ratio ele 
ment 72, a suitable ratio being 122.6, and the time that 
the solenoid clutch 74 holds the idler roll 60 against the 
task belt, the motion of the task belt appears to be a sub 
stantially continuous advance and provides an accurate, 
immediate representation of the rate at which exercise 
is being performed. 
When the time belt 24 reaches the finish, it is stopped 

by end sensor 90 which turns off motor 70 and at the same 
time the task belt drive is also stopped. Thus, after the 
predetermined interval, a typical interval being ninety 
seconds, both belts are disabled and the performance of 
the exercise over that interval may then be evaluated. 
What is claimed is: 
1. Performance evaluation display apparatus for use 

with an activity mechanism comprising two aligned dis 
play channels, tirst and second indicators disposed adja 
cent respective ones of said display channels, ñrst appara 
tus for advancing said ñrst indicator continuously at a 
ñxed rate for a predetermined period of time, and second 
apparatus responsive to a series of performance inputs 
for advancing said second indicator periodically to pro 
vide an indication of performance as a function of time 
indicated by said lirst indicator. 

2. The apparatus as claimed in claim 1 wherein each 
said indicator is mounted on an endless belt and further 
including a common drive element for said two belts. 

3. The apparatus as claimed in claim 2 wherein said 
second apparatus includes a drive element which moves 
said second belt into engagement with said common drive 
element in response to each said performance input. 

4. The apparatus as claimed in claim 1 and further 
including means for adjusting the amount of advance of. 
said second indicator in response to a performance input. 

5. The apparatus as claimed in claim 4 wherein said 
adjustment means includes a single shot multivibrator, a 
plurality of capacitors, a switch for selecting one of said 
capacitors for connection in the cross coupling network 
of said multivibrator, and a variable resistance in the cross 
coupling network of said multivibrator. 

6. The apparatus as claimed in claim 5 and further 
including a switch which is momentarily actuated by the 
coupled activity mechanism for generating each said per 
formance input and triggering said multivibrator. 

7. The apparatus as claimed in claim 6 wherein each 
said indicator is mounted on an endless belt and a fur 
ther including a common drive for said two belts. 

8. The apparatus as claimed in claim 7 wherein said 
second apparatus includes an idler roller which moves 
said second belt into engagement with said common 
drive in response to each said performance input. 

9. The apparatus as claimed in claim 8 and further 
including a control indication carried by each belt, the 
control indication carried by said first belt de-energizing 
said common drive and the control indication carried by 
said second belt enabling reset of said second belt to its 
starting position. 

10. The apparatus as claimed in claim 9 and further 
including an auxiliary drive for resetting said second belt 
and a manually operated switch for initiating operation 
of said auxiliary drive, and wherein the control indica 
tion carried by said second belt terminates operation of 
said second drive. 

11. The apparatus as claimed in claim 1 and further 
including an activity mechanism remotely located from 
said display apparatus, an activity switch on said activity 
mechanism which is periodically actuated during opera 
tion of said activity mechanism for producing said per 
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formance inputs, a. restart switch on said activity mech 
anism for controlling said ñrst apparatus, and a transmis 
sion link connecting said activity and restart switches to 
said display apparatus. 
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