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[57] ABSTRACT
[73] Assignee: Empi, Inc., St. Paul, Minn. . L .
The invention is directed to a microprocessor based system
. utilizing electromyographic sensor to monitor muscle force
[21] Appl. No.: 152,082 for lift training and e)?ercise training. In the lift training
[22] Filed: Nov. 15, 1993 embodiment the electrodes of the electromyographic sensor
are secured to a belt so that they are located adjacent to the
Related U.S. Application Data lower back of the user when wearing the belt. The lift
training embodiment is also provided with a goniometer to
[63] Continuation of Ser. No. 657,954, Feb. 21, 1991, abandoned, measure lifting angle during training, which together with
which is a continuation of Ser. No. 319,850, Mar. 6, 1989, ycle force generated by the lower back is compared in the
abandoned, which is a continuation of Ser. No. 938,830, . ipe .
Dec. 8, 1986, abandoned. microprocessor to a programmed lifting parameters and if
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128/774, 775, 781, 782; 340/573; 33/571, display displaying muscle intensity and two light emitting
512; 73/865.1 diodes alerting a user when to contract or relax a monitored
muscle group. The microprocessor is programmed with a
[56] References Cited exercise routine and alerts a user when the routine is to
U.S. PATENT DOCUMENTS begin, th(.e fluration gf muscle' contractipn and relaxation, an_d
the repetitions required. During exercise the user can moni-
3,875,929 3/1975 Grant 340/573 tor muscle intensity from the bar graph display and or
3,991,745 11/1976 Yoslow et al. ....cccceeceevrverneiveraens 33/512 auditory feedback element. An alternate lift trajnjng systems
4,108,164  8/1978 Hall, ST. ceeeemerecereerseresonsensrren 33/512  comprises a belt mounted goniometer which is operatively
4,331,161 5/1982 Patel 128/736 coupled to a microprocessor having an electronic memory
4,367,752 1/1983 JHmenez et al. oowoeversrrcrons 128782 g 1ime Togging a lifting session. To insure actual usage the
4,399,824  8/1983 Davidson ........cuecvsrcsneens 128/736 belt is al ided with & tu a/ ti i
4418337 11/1983 Bader 340/573 elt is also provided with temperature and/or motion sen
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