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INTRODUCTION 

From the beginning of time; man is existence has been strongly 

influenced· by his . stren$th and. enc.turance. ·. As the centuri e$ passed, .our 

commer-cializeq and a1.,1tomated society evolved .... one in which man n~edeq · 

· only minimal strength and en'durance to carry on his daily activities •. 

Activities beyond this.daily roµtine are rar~ly handled effe¢tive1y and 

efficiently, · 

The impact such a style of living has on societ,Y is not to be felt 

lightly. Familiar to almost all Americans are the emotional stress of 

the urban rat rac~, the rich and.plentiful .food allowed us by,our 

aff·l~enc:e .. :-and the ease of an ~ra· of machines.· These are all thrEi!ats tQ 
. . . . 

our health becaui:;e all contribute to heart disease~.which kills more 

AmericMs than ariy other single ca\.1se ...... almost,a million-a ye1;1f (48;7). 

The last decade has, however, peen marked with i1:1creased interest·.• 

in bodily development and conditionin~ through various.forms of exercise, 

This interest is witnessed by the influx of·indiv1dual bedy building 
. . . . 

programs for horne use; the growth and spread of health spas and stud,ios 

all ov~r the country; the i ncrease,d emphasis on physical rehabi li tati on 

· of the hospitalized; the increased popµlarity of exercise equipment and 

conditioning clc;isses in the physical etlucatioh progr~ms of today's 

schools and college~; and the expanding.research and scientific approach 

to conditioning our athletes. 
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Even with the expanding information concerning exercise and its 

t)enefits, there are sti 11 people who seek the 11 effortless way" to 

improve their body condition. These members of society turn to 11 ~adgets'1 

and 11 fancy 111achines 11 on the market with the end resuli; being little 

more than a drained purse~ 

The more conscientious members of society are becoming more aware 

of the ne~ds for and benefits of exercise and are taking part in such 

programs as jogging, aerobics, XBX, 5BX, progressive .resistance exercise 

or weight training, These people are the ones who heed the warnings of 

the Food and Drug Administration who write~ IIQnly exercise eari solve 

our society's problems, 11 and 11 Exercise can yield benefits only in direct 

proportion to the amount of human effort that goes into it 11 (4~:91). 

These. conscientious members of oµr society will not 11 fi;1.Jl gQ,me 11 to th1;i 

manufacturers of the 11 gaqgets '' and 11 fancy machi nes11 adverti z¢d in our 

magazine$.and newspapers, c;1nd on our television sets. Truly9 these 

people wi 11 be the ones who wi 11 reap the full benefits of an exercise 

program. 

It was not this writer's purpose to attempt to make an exhaµstive 

study of the entire gamut of these exercise programs and the equipment ' ' /~,. '~ 

?. ~ .• 

uuilized today, but rather to concentrate full attention on progressive 

resistance exercise (PRE) and the Elgin Exercise Table. 

Progressive resistance exercise has developed into a valuable 

adjunct to conditioning during the last three decades, In the past, 

this program had its greatest value in hospitals, c;linics, and physic;:a1 

therapy.war(;ls where the'principles and methoos employee! were based on 

Thomas DeLorme's origihal concept or some modification of it (30:296), 

Progressive resistance exercise was seen as a succ~ssful method of 
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rehabilitation, a means of restoring or maintaining function in patients 

suffering from such disabilities as simple fractures, poliomelytfs, 

multiple sclerosis, and amputations. Exercise equipment was developed 

with the hope of facilitating the administration of such a program, 

ther,eby enabling the therapist to control the resistance to the ext;!rcise 

and the range of motion through which the joint was to be moved. 

Of the numeroJJ pieces of exercise equipment d~signed for the 

administration of progressive resistance. exercise, the Elgi.n Exercise 

Table, invented and inanufactured by Thomas De~orm~ and Jess Gannon in 

1945, has played a ~articularly important role i.n the rehabilitation 

aspect of the medical field, More recently, this piece of PRE equip .. 

ment has been.purchas~d by many physical education departments in 

colleges and universities over the c;:ountry, In many cases, it has been 

utilized in the correction of mild postural deviations; in developing 

strength in weak muscle groups and in adapting exercises to meet the 

specific individual needs of students enrolle~ i111 such.classes as body. 

mechanics, -body conditioning, correctives and adapted physical educa:t;ic,n, 

A few educators have also seen this piece of equipment as a, poten'tially 

valuable research tool, providing objective measurement and evaluatipn 

of exercises -and their act~al effect upon ~pecific muscles .. 

The writer's ~initial interest fn the Elgin Exercise Table was 

stirn1,.1lated by Dr, Ruth Lindsey, who was instrumental in securing an 

Elgin Exercise Table for the Oklahoma State Univer.sity Department of 

Health, Physic~l Education? and Recreation in 1968. Investigation of 

the manufacturer's specifications and the literature reve~led a lack 

of information conc:erning the operation and effectiveness qf the 

apparatus. 



4 

The background material presented in the accompanying manufacturer's 

manual was not complete. The objectives, principles~ techniques, 

hazards, and organizational procedures involved in the proper administra­

tion of a progressive resistance exercise program utilizing the Elgin 

Exercise Table were not included in the manual. The methods of deter­

mining and applying the appropriate exercise load were not mentioned. 

The manual fai 1 ed to describe the ac;:tua 1. opera ti ona l procedures of. 

the table and its various assemblies. No explanation was given as to 

how the various pulley assemblies were adjusted and attached for opera­

tion, utilized, or stored when not in use. In addition, it was not 

mentioned that a supplementary cable was needed in conjunction with the 

ones provided on the table to perform some of the exercises presented 

in the manual. ln many of the exercises diagramm(;ld in the manual, the 

complete length of the pulley's cable was not shown while in others, 

the path of the cable was drawn incorrectly, These errors and omissions 

make interpretation of the exercises quite difficult, especially when 

they are presented solely in pictorial diagrams. 

Several assemblies, such as the hip abductor, hip rotator, special 

pulley and the boot carriage assemblies were not identified. The 

names given these various assemblies throughout this study were "coined" 

by the author to distfoguish them from the other parts of the table. 

In addition, the manufacturer's manual did not explain how the assemblies 

should be attached for operation, whether they were adjustable along 

the frame, or whether they COL.lld be removed from the table when not in 

use. rt was not explained that the hip abductor assembly should be 

attached to the overhead pulley and used in connection with the susperi­

si on cables or that the hip rotator assembly must. be threaded with a 



supplementary cable if it is to be utilized. In addition, the various 

knobs and wheels which control the boot carriage 1s excursion, angle, 

and height, as well as the ones adjusting the angle of the backrest 

were not identified or mentioned. In addition to the above, the means 

of attachment and utilization of the various supplementary accessories 

were not included in the manual. 

5 

In the manufacturer 1 s manual, it is stated that nearly 100 pro­

gressive resistance exercises are presented. However, after carefully 

checking the exercises, it was found that only 44 actually utilize the 

pulley arrangement of the table; and only 35 of these were load­

resisting exercises. The remainder could be performed on any plinth 

with the addition of the small weight pan or other available accessories. 

· The exercises presented in the manual are illustrated by diagrams 

with little or no accompanying descriptions. The introduction states 

that 11 the accompanying descriptions reduce reading material to a. 

minimum and the arrows are generously employed to avoid repetition and 

promote clarity 11 (46:l). The writer agrees that 11 a picture is worth a 

thousand words, 11 but pictures take on meaning only when understood. 

The manual 1 s presentation does not, in the writer 1 s opinion, promote 

the necessary understanding needed if the exercises are to be performed 

correctly. The pictorial diagrams do not present the much needed infor­

mation concerning the proper positioning of the subject on the table, 

the areas which may need to be stabilized, the attachment of the cable 

to the body part to be exercised, nor the desirable joint range for a 

given effect. 

In examining the manual, the writer discovered that two exercises 

were incorrectly presented. The exercises for the radial and ulnar 
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"peviators 11 presented on page four of the manual were incorrect. The 

exercise for the raclial 11 cleviators 11 is actually an exercise for the 

ulnar 11 qevi a ton; 11 and vice versa. The mi stake may have been typographi­

cal; but the concern is if the individual administering the exercise did 

not·know differently, the exercises for these two movements of the 

wrist would be done incorrectly because they are incorrectly presented, 

The other exercises and suggestions in the manual seem to be 

limited in scope and as the physical therapists tell us, "You just have 

to µse your imagination and creativity to make up your own exercises.II 

Statement of the Problem 

The purpose of this stt,1dy was to develop a mc;>re useful manual for 

the operation of the Elgin Exercise Table, Model A 1500, by; 

(1) reviewing the literature on progressive resistance E;ixercise 

in order to provicle the initial background information needed to acquaint 

the author with its t,1sefulness as an adjunct to strength development; 

(2) comparing the values of the various pieces of progressive. 

resistance exercise equipment in an attempt to gain new insights into 

the utilization of the Elgin Exercise Table; 

(3}·e*ploring,t,he Elgin, :f:xercis,e Table in an attempt to determine 

the operational procedures associated with the unit; 

(4) explaining how the various supplementary attachments and 

accessories are utilized in conjunction with the Elgin Exercise Table;. 

and 

(5) presenting original exercises, utilizing the table's pulley 

arrangement;, to supplement those in the manufacturer's manual and to 

demonstrate the versatility of the ta,ble. 
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Procedures 

In order to aoquaint the researcher with the necessary information 

and understanding of the techniques and principles involved in the 

p~oper utilization of the Elgin Exercise Table, a review of related 

literature was made. 

First, the history of progressive resistance exercise and its 

inception into therapeutics and phy1sical edvcation were traced. The 

objectives, principles, techniques, and hazards of progressive resis ... 

tance exercise were reviewed and enumerated. De~orme•s initial, as 

well as his s4bsequent programs and their modificatfons, were studied 

and prE)sented in an attempt to provide addition().l background information 

on the proper operation of the Elgin Exercise Table as well as the 

orgariization and administration of an exercise program design~d to 

develop body strength. 

The literature reviewed contained only sparse referrals to the 

~lgin Exercise Table and its uses in the pr9grams of physical education 

and therapeutics, Therefore, the writer attempted to gain new insights 

into the utilization of the Elgin gxercise Table by reviewing the liter~ 

ature on other progressive resistance exercise ~quipment and apparatus.· 

Descriptions of the various pieces .of equipment were included within 

this study. In addition, the physical therapists at the Veteran's 

Administration Hospital and the Children's Hospital in Oklahoma City, 

Oklahoma, were consulted in an attempt to obta.in further information 

on the proper organization and administration of a program of progressive 

resistance exercise utt.lizing the Elgin Ex~rcise Table. 

Since the manufacturer's specification and the literature revealed 

a paucity of information concerning the oper.ation and effectiveness of. · 
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the machine, the Elgin Exercise Table itself was studied by experimenta,. 

tion with and without subjects. An attempt was made to determine the 

operi3.tional procedures associated with the unit, as well as to determine 

how the various attac~ments and accessories were utilized. The complete 

Elgin.Exercise Table was diagrammed, and its various parts and assemblies 

were labeled. Eac;h part and assembly was described in detail, and its 

operational procedures were presented in hopes of facilitating under-. 

standing and enabling the operator to utilize the Elgin Exerqise Table 

more efficiently and effectively. 

Seventy-six original exercises, two for each joint movement, were 

devised through experimentation with subjects c1,nd through anatomical 

and kinesiological analyses. The following fourteen criteria were used 

as guidelines for the selection of these exercises. 

General Criteria 

(l) The exercises~must be classified in terms of the movements of 

the various joints f~und in the body. 

This was chosen as a criterion primarily because there are suoh 

wide discrepancies as to the specific action of muscles found in the 

human body. According to Cooper and Glassow (8:2~6), 

11 It has been established that muscles .do not always 
participate in the actions which their contractions could 
aid. Until further investigations enlighten us on muscle 
action in specific situations,1.w~ccan say·that contraction 
of extensors rbsult:s in extension of a joint or that it 
prevents and controls flexion, and th~~ at present it is 
accurate to speak only of muscle groups, not individual 
muscles. 11 

(2) The exercises d.evised must utilize the pulley arranQement of 

the table. 

This criterion was selected because the writer felt that exercises· 



not specifically utilizing the pulley arrangement of the table could be 

performed on any plinth with the addition of the sma 11 weight pan or 

other available ac;cessories~ 

The table 1 s pulley arrangem~nt may be applied to the part of the 

body to be exercised, either directly by the cable's snap puckle or 

indirectly by using the cuffs, stirrup~t harnesses~ or boots, The use 

of the cables and pulleys allows .the resistance offered ~Y the weights.· 

crn the weight pan to. act in any di Y'ecti on. 

(3) The exercises designed must.uti.lize·the.pull.e,Y arrangem~ntof 

the table for load:resisting purposes. 
,. 

This criteria was felt to be of importance because it is an 

established physiological fact that contriaction is the only means by 

which the strength of muscles can be maintained or improved (7:668). 

The strength of muscles lies·iinccr.eat.tog:the:.:coridttions.':utiderwhtt;h::t.h~Y 

are called upon to work to full (or near full) c;apacity against an 

ever~increasing resistance. Increase in strepgth and hypertrophy occurs 

in response to tension in the muscles set up bf the factors which oppose 

their contraction (7:668). 

Therefore; when the purpose of an exercise is the development of 

muscle strength, the overload princ;iple should be applied (36:119), · In 

the hospital setting, some pc).tients may need 11 load .. assisting1' exercises; 

and some of these are included in the manufacturer's manual, The scope 

of this study does not permit their incl us ion here. · 

(4) The exerci.ses designed must be different from those presented 

in the manual, 

This criterion was selected in order to show the versatility of 

the table and to provide a wider variety of exercises for strengthening 
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the muscle groups responsible for the various joint movements. 

(5) The exercises and the table's arrangement should be relatively 

simple. 

The exercise should be simple in relation to the ability of the 

subject to perform it accurately and vigorously (36:114). The exercise 

should be repeated with minimal resistance until the subject develops 

sufficient strength and skill to perform it with increased exercise 

loads. Complex exercises should be avoided (36:114). 

In addition, the table's set-up should be relatively simple so 

that the operator does not have to spend a great percentage of his and 

his subject's time setting up the table and adjusting the various 

attachments and accessories during the exercise period. 

Anatomical and Kinesiological Criteria 

(l) The exercises should be ones which contribute to the comfort 

and safety of the subject and ones which are easily duplicated. 

The elements of safety and comfort are important when exercising 

against increased exercise loads. The subject must be placed in an 

optimum position for exercising the particular muscle group needing 

strengthening. This position must be duplicated as nearly as possible 

from day to day if the full benefits of the exercise are to be realized. 

Small variations in the position may render the exercise load invalid 

by changing the length of the lever or the angle of pull and thereby the 

resistance which the subject is exercising (10:35-5). 

In addition, accurate measurement and control of resistance are 

essential to prevent or avoid joint and muscle injury. 

(2) Body.parts should be stabilized as much as possible during the 
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exercises, 

This criterion is important bec::ause many individuals will b·e unable 

tQ maintain the correGt position unless parts of their body ,are stabi .. 

lized during the e;ercise. In addition to _incurring localization of an 

exercise, stabilization assists ·the subject in maintainihg bahnce 

and·he.lps to avoid strain in body ,parts not being .exercised (36:llp). · 

· (3) The exercises -must be localized tel the body .part in need of 
. . ,. .,; .. , ... , . ., , ·, .I , · .. , . .. .. ,, ... , , . It , , ., 

the strengthening • 
• • ' • ; •• ,£ • - .,. 

· This criterion ; s ·importarit be<;ause, according to Muell er and 

Christaldi (36;114), 11 Localization of an exercise permits cor:icentrated 
. \ 

thought and effort by the individual on·eiactly what he is e:xpected 

to accomplish,. It avoids .the nece.ssity for any effort'. which otherwi.se 
, r . 

.would be required, to preve·nt.movement in other fr1eely moveable parts· 

where ac:tion is nqt c;(esired, 11 Body position and stabiliza1;ion-proce.dures 

should prevent muscle substitution.·· 

(4) The resistance should be ipplied at the distal end o~ the 
.. ;., ,, · · -·,·· · I - ·I,,. · I ,.:.·.;;I I -· . 1.1,.11 , , 

lever, 

The resistance should be applied at.the. far end of the segment 

involved, just proxi-mal to th~ next distal joint;. Thi~ gives the 
.· . . . 

applied resistanc;e a m1,.tc,h be,tter·lever. a_rm than if the resistance 

were applied more proximally. ·w; th the. y,esi sta.nce .peirig applied· most· 

distal to th~ joint; a,greater degree of effort is requirE!d to overcome 
. ' ' .\ 

relatively.lit~le resistance (16:8~13)~ The·exterrtal force is maximally 

effective and has ~ much better le.ve,r:·arm than the opposing muscles. 

In some instari~es, the lever is purposely shortened ·to prevent 

injury to weak joint str.uctures. In this instanpe, it becomes easier 

to direct and grade the force opposing the muscle group. With the 
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shortened lever, more resistance must .be applied to obtain the same.or 

similar resL.tlts :as when the longer lever was employed (16:8 .. 13}; 

(5) The most effective muscle pull is at ri9ht an9les to the bone 
I · ·, · . · !,,, .·· · I .. 

(54: 89), 

A muscle does exert~ts most effe~tive~pull at right angl~s to the -

movingibone; but when several muscles perform the same a~tfon at a 

joint;_ no tw.o tendons will have the same angle of pull at any .pQint in 

the range •. Therefore, when the muscle group as a wh~.le (i.e., el.bow 

flexors) is being exercised, one cannot find~ starttng position in 

which all muscles _would pull at a right angle, 

If it were desired to exercise one partic;ular muscle in that group 

(Len bi·ceps) without regards for the other participating nt1.1scles, it 

would be possible to find the optimum angle for that muscle,. 

When applicable, this principle was 1,Atilized in the exercises. 

Pue to the fact that this study was designed to work with groups of 
' muscles rather than Single muscles, this principle. was not appTieable 

in all situationsi 

(6) T,he.pull of the muscles should be in line with the pull~,¥ • 
. , , ,. · /. . · · I.. , , . I r, .... , ., : .. . .,, . , , , ., 

This criteria was selected because if the cabl~ does not pul1 in. 

line with .the pulley, the pulley wi.11 not rotate freely and resi.~ta.nce 

will be increased (17:15~6). 

(7) · The exercises should·allow a full ~an~e of mo~;~ment wi
1
thin _the 

Join~ be1ng ~xercised. 

The exercises ·designed should allow the joint to be moved through 

the fu11 range of motion or in a sel~cted rang~ for specific exercise 

purposes. 

ln the exercises_presentec;l in the propose.d manual, the p~lvic and 



thigh rest and the positioning of the body were utilized to ijllow 

greater range of movement during the exercise. 
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(8) A muscle is better able to exert active tension when it is 

in a lengthened state "than after it has undergone shortenin~ (8:220), 

The exercise will be~ore effective if the muscle to be exercisetj 

is in its normal rtsting length or slightly stretched. 

(9) The active tension exerted by a two-joint muscle at a siven 

joint deeends upon the position of the second joint over which it 

passes-~since this determines its lenpth (53:34-5), 

Two-joint muscles are usually utili~ed for elongation over one 

joHit while shortening at the other joint. Thus, they are more 

effective than one-joint muscles "because they retain a favorable 

length through a larger range of mdvement;.arid their rate of shortening 

is less than that of one~joint muscles. To reduce the participation of 

a two-joint muscle in an exercise, the muscle should be shortened at 

the onset, 

The pages which follow are the results of.an attempt to. design and 

compile a more useful manual for the utilization of·the Elgin·Exercise 

Table by correcting errors and omissions in the original manufacturer's 

manual and adding new suggestions for exercises •. 

~imitations of the Study 

The following are limitations of this study: 

(l) The Elgin Exercise Table was explored with reference 1;0 its 

utilization in the Physical Educition Program as an adjunct to strength 

development. The possibilities of the use of the table were limited 

to the development of strength in the various muscle groups by 
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load-resisting exercises. 

(~) The exerci$es presented were designed to utilize the tabl~ 1s 

pulley arrangement for active, load ... resfsting exercises .. Exercise~ not 

specifically utilizing the table's pulley arrangement were not includ~d. 

(3) The exercises presented in the manufacturer's manual wer~ not· 

repeated in this paper. It was the hope of the writer that the infor­

mation presented herein would enable the.user to derive greater benefits 

from the use of .thE;? Elgin Exercise Table and be used to complement the 

manufacturer's manua 1. 

(4) The original exercises presented in this study were based on 

anatomical and kinesiological analyses of the movements. No electromyo­

graphical data was collected. 

Definition of Terms 

Exercise Load: The exercise load refers to the resist~nce against which 

the exercise is performed. 

Hipertr9ph¥: An increase in the size of the muscle's fibers brought 

about by subjecting the muscle to greater exercise loads than those 

to which it is accustomed, 

Isornetri c Contraction: A type of contraction whi ah occurs when a 
muscle contracts against an immovable force .. 

Isotonic Contraction: A type of dynamic contraction which is performed 

when the muscle contracts concentricijlly or eccentrically, produc~ 

ing single or multiple joint movement. 

Load-Assisting Exercise: Those exercises performed with the eKercise 

load assisting the muscle. 
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Load .. Resisting Exercises: Those exercises performed with the exercis~ 
: . . . 

load resisting the muscle. 



CHAPTER II 

REVrgw OF LITERATURE CONCERNING PROGRESSlVE 

RESISTANCE EXERCISE 

Muscular strength has played a significant role in man's survival 

and progress since the beginning of human existance. From· time, 

immemorial~ man has continued to search for means of increasing muscular 

strength in order. that he might be c,.ble to carry on life's activities 

with an optimum level of efficiency and a minimum expenditure of ·energy. 

Recognizing the significcH'lt positive relationship between strength and 

hea1th and strength ancl:motor,performancei..,,(·5a.:,1)., physical educators, 

physical therapists, coaches and athletes have continuously sought better 

methods of augmenting muscular strength . 

. The relationship between exercising against a gradually increasing 

load and the development of strength has been known for q, long time 

(11 ;6; 30:296; 33:68). In 1841, Bienaime wrote that "without resistanc;e 

the exercise has no ef_fect" (30·:464), He believeo that resistance to 

the exercise had to be increased gradually with a subsequent inc~ease 

in the muscular ~ffort needed to overcome it.. However, prior to World 

War II the practice of increasing strength through progressive r~sistance 

exercise or weight training was confined largely to competitive weight 

lifters and the "strong men.II Athletes were careful to avoid this 

method of training since their Goaches felt tij~t it caused detrimental 

effects su<;:h as 11muscle:.boundness 11 (30:464). 

16 
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The fact that the attitude toward progressive resistance exercise 

has changed in the past two decades may·have resulted from the Pioneering 

efforts of an army surgeon~ Thomas l. Delorme; M, D,, d1,.1ring World 

War II. Himself, a weight lifter, Delorme was instrurnental in intro.­

ducing the equipment and techniques of this me~hod of training .into the 

Army's orthopedic treatment procedures •. The sy~tem of progressive 

reshtance exerc;ise established and described by Delorme.·is believed to 

have a sound physiological basis, and the muscles subjected to this type·· 

of exercise program have been shown to develop increased strength 

(11 :ix), In fact, Delorme is credited 11 with the deve1opment of sue~ 

thorough princt~)es and technics of resistance exercis• that his system 

or some modification of it, is employed wherever good mei:iicine is· prac.;. 

ticed today 11 (30:296). 
' ' 

Once th.e use of weights was found t;o have significant benefits in 

developing strength in the field of therapeuti~s,.the opposition of the 

coaches and physical educators began to disappear (30:296). As a rf:!sult, 
• • • < 

this method of training has e~peri enced a tremendo1.1s growth of p1.1bli c 

interest, Weight training and progressive resistance exercise have. 

become extremely popula,r among athletes as well as in programs of 

physical education as a useful adjunct to strength development (30:296)~ 

In an attempt to acquaint the reader with Progressive~Resistance 

Exercise, the objectives, principles, techniques, and hazards are pre ... 

sented in the fonowing pages. In adclition, DeLorme's initial and· 

subsequent programs as well as their modificaticins are presented in an 

effort to provide additional bac;kground information and shed further 

light on the usefu1ness of such programs in the development of strength, 
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Objectives of Progressive Re-istance Exercise 

It is an establish_ed physiological fact that strength can be 

augmented significantly only by contracting against a degree of resis ... 

ta nee that ca 11$ _f<;>rth near rrt~xi ma 1 efifort (21 : 27 .. g). As the contractile _ 

powers increase, the resistance against whith the muscle workr-~ust 

become progressively greater and greater~ The major resultant of any 

· exercise system based on such a plan is the development of strength. 

Such then is the dominant objective of the progressive resist-nee 

exercise program. Addi ti ona 1 outcomes of the PRE- -,program of exercise 

are increas,d muscle strength and muscle effic;iency with •a resulting 

muscular hypertrophy, These exercises are being utilized today to over~ 

come mu~cle atrophy, improve joint stability, and increase the general 

functional efficiency 9f the body (11:6 .. 7; 21:27 .. 9). 

DeLorme's Exercise Principles 

The basic principles or progressive resistance.exercise have been, 

to a large extent, established empirically and based chiefly oh the 

experience of professional weight lifters (11 :7). 

for c;~nturies it has been known that if a .person lifts progressively 

li).tger loads, the muscles, in response ta the work stimulus, will hyper .. 

throphy and strength wi 11 increase. An extreme ofwhat can be accorn-. 

plished by such training was probably first realized in 1895 when a 

French Canadian who, while on his hands and knees, lifted 4,300 pounds· 

off the ground (11 :19~22; J3:67,..9). Today ther~ are weight lifters· 

who$e muscle power is almost unbelievable and whose weight lift:jng. 

perfo.rmijnce is as interesting and gratifying to watch as other sports. 

However, the methods of developing large mus9Tes have been so exploited 



in magazines that the mere mention of large muscles provokes some people. 

to disgust. In some instances~ such traits as "muscle bound'', nUghtened 

up", 11 slow 11 ; and 11 clumsy'' have been attributed to those who participate· 

in strength .. type athletics and have helped to provoke negative 

attitude~ (ll :19 .. 20). Only in the hst three decades .have these con .... 

cepts of muscle physiology received considerable attention from a 

scientific viewpoint. The results of such investigations were the 

development of an effective therapeutic agent, This agent has, of 

course, evolved only after extensive modification and refinement of the 

original conc;epts (11:20). 

According to Delorme (26:318 .. 20), the general principles on which 

the theories of progressive resistance exercise were developed are as 

fol lows: 

(l) ~ow repetition, high resistance exercises produce :;trength, 

(2) High repetition, low resistance exercises produce end1.1rance. · 

(3) Neither of these types of exercise is capijble of producing the 

results obtained by the other type. 

(4) Weakened and atropp1.ed.:muscles sbbuHl not·:bi;Lsubjected .. t(L 

endurance building exercises until musctJl<:ff strength has been 

restored to normal by strength building exercises. 

Delorme felt that there are sti 11 many things which .need further 

investigation if the principles of weight lifting are to be adoptecl 

for application in the program of therapeutics. Some of these are as 

follows: (1) the optimum resistance ... repetition combi~ation for prodµc .. 

ing hypertrophy; (i) the optimum frequency of exercise; and (3) .the 

indications and contraindications for such strenuous exercise therapy 

(11:21). 
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Techniques of Progressive Resistance Exercise 

Progressive resistance exercises are different from most types of 

remedial exercises because of their strenuousness. This fact makes it 

necessary to give more consideration to technical details for admini­

stering these exercises (11:35). 

The elements of comfort and safety when exercising against a 

resistance become increasingly important with increased exercise loads. 

The subject must be placed in the optimum position for exercising the 

particular muscle needing strengthening. It is important to duplicate 

this position as nearly as possible from day to day if the full benefits 

of the exercise program are to be realized. Small variations in 

position may render the exercise load invalid by changing the lengths 

or angles of the lever or, advantages of muscle pull, and thereby the 

resistance against which the subject is exercising (11:35-6). 

Since progress is dependent upon skillful adjustment of resistance 

to muscle contraction, accurate measurement and control of resistance 

are essential. For reasons of safety, comfort, efficiency and effec­

tiveness, apparatus for the administration of progressive resistance 

exercise mustof necessity be more elaborate than that employed in 

giving other exercises, Consequently, the devising of appropriate 

exercise apparatus was a large problem throughout the developmental 

state of the progressive resistance exercise program (11:3). The Elgin 

Exercise Table was constructed to meet the needs encountered within a 

progressive resistance exercise program. The table was designed to 

provide not only a wide range of exercises but also to permit these 

exercises to be performed in a very safe fashion. In addition, the 

table included enough flexibility to permit one to exercise most of 
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the major joints throughout the full or partial range of motion against 

most any resistance required (9:2). More thorough ~onsideration is 

· given the Elgin unit in the following chapters of this.thesis. 

Organization of the ~rogressive Resistance Exercise Program 

It is difficult for a single exercise program to be adapted 

efficiently to the enumerable variations of muscle strength, joint 

range; deformities, ages, heights, and weights faun~ in the subjects· 

in need of such an exercise program, Therefore, a wide selection of 

available exercises should be devised to help reduce the monotony 

commonly associated with extended exercise regimes. There also must 

be a highly adaptable method of administering the exercises. Alternate 

programs of specific exercises may need to be improvised to meet the 

established needs of the subjects. 

Hazards of Progressive Resistance Exercise 

Delorme (11:17) believes that there is only one potentially serious 

hazard and this becomes operative only when large muscle groups are 

exercised and the tension developed is high. This hazard is the Val~ 

sa.l va Phenomenon; 

Under the conditions specified, progressive resistance exercise 

becomes an exercise of strain. If the students are not warned against 

holding their breath during the exercise, the effort is sometimes per~ 

formed with the glottis closed and breathing is suspended during part 

or all of the movement cycle. This strong expiratory effort against 

the closed glottis results in a great rise in intrathoracic pressure. 

Meanwhile, the high intrathoracic pressure inhibits the return ~f 
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venous blood to the heart. As _soon i1s the e·ffort is over, the heart 

is $urcharged with ~load which .has accumulat~d in the great veins during 

the effort. Heart size is now greater than normal due to passive 

dilatation and the stroke volume mounts to levels significantly above 

norma 1 ( 11: 17). Due to these circumstances, the subject may b.ecome 

dizzy or feel faint. 
' ·-~ 

The most·effective safeguard against this hazard is to instruct the 

subject in the proper breathing patterns. Delorme (11:108) suggests 

that the subject should be taught to exhale, foreing air out of his 

lungs as he contracts his muscles and inhale as they relax. 

It is obvious from the above that progressive resistance exercise 

of any severity may be contraindicated in subjects with abnormalities 

of the respiratory or circulatory systems. Thus,. great caution should 

be exercised in the administration of activity of the progressive 

resistance type to the aged (11:17-18; 21:29). 

Exercises ·Of strain also elevate intra .. _abdominal pressure. Weak .. 

ness or defect in the musculature or fascial layers of the abdominal 

wall become a second contraindication to severei progressive resist~rnce 

exercises because of the danger of herniation (11 :18). In .this 

instance? the danger of herniation may be avoided by the proper super~ 

vision of the exercise program, The subject should not be permitted 

to exercise with excessive loads and the program should be founded on 

the principles previously described (11 :13). 

Delorme, however, emphasizes that the causalities described are 

possible concomitants only of progressive resistance exercise involving 

large msucle groups with sufficient residual strength to develop high 

degrees of tension as a result of all-out activity of.the subject. 

·~ 
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Progressive resistance exercise is rarely c~,rried on to these extremes 

by-other than hea1~_hy young adult subjects. ln the vast rnajority of 

cases, the degree of effort falls well below levf:!ls which might be 

dangerous ( 11: 18). 

Early Beginnings of Progressive Resistance Exercise 

Progressive Resistance Exercise principles and technics as they 

are now employed had their inception .in World War II, The urgent need 

for general hospital beds and for speedier rehabilitation of the wounded 

were directly responsible for the development of this exercise system 

in Gardiner G'eneral Hospital, Chicago, Illinois in the spring of 1944, 

and lat,r in the Pope Memorial Exerci$e Clinic, Department -0f Physical. 

· Medicine~ Massach~setts General Hospital, Boston, Massachusetts (11 :1), 

Delorme; while assigned to the military hosp_ital in Chicago, noted 

that following knee surgery, the quadriceps, which became so weak, so 

soon, and in so many patients, could be restored tO ful1 strength 

rapidly by increasing the resistance applied to exercising muscles 

( 10: 64 .. 5; . 11 : 1 ; 30: 29(>) • 

The,:opp1;mto:n:i.ty: ·to: ·teS:t ~hi.s :;pri rietp l es::of rexe'rci!$~ :.i ri: ;patt~ollogtcal . 

conditions arose when Se1rgeant Walter Easley _sustained a complete. 

rupture of the cruciate and medial collateral ligament when jumping with 

full field equipment on his ba_ck. Due to. the extreme instability of 

his knee, he was fitted with a permanent leg brace. - Appea1ing to 

Dr. De~orme for ~ny sort of treatment that would permit him to remove 

the brace, Easley.-was, offered Delorme 1 s completely untested heavy.., 

weight-lifting type of exercise; For a month Easley exercised, direct-. 

ing every ounce of phy$ical and mental effort toward the task~ To the 



amazement of everyone, all knee symptoms, pains; fluid, and buckling 

completely subsided, The brace was discarded, and the ~ction of the 

knee was reported to be norma 1 ( 11 : 12). 

Col. John R. Hall, Commanding Officer of the Hospital, and 
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L f .. Co 1 . F." L .. West; Chief of Orthopedic Surgery, recognized . the thera­

peutic possibilities and encouraged the application of Delorme.'s program 

not only to the remaining knee patients in the rehabilitation ward but 

also to the fracture patients; Equipment was borrowed or improvised 

and a physical therapy ward was constructed in the hospital.· One•half 

of the Ward was set aside for execution of the exircises which Delorme 
. .:;}/·;· 

had devised. Additional support and financial asSistaMe were sµppHed 

by the Pope Foundation, Inc. and the Nati0nal Foundation for Infantile 

Paralysis~ Inc. A:id from these two foundations made it possible to 

develop equipment and techniques and to investigate the procedures and. 

theories of Delorme in a large number of clinical conditions (11:2-3). 

Heavy Resistance Exercise 

The f1rst patients Delorme treated with resistance exercises were.· 

soldiers suffering from muscle weakness following trauma, In the 

beginning the resistance was applied directly to the arec:1 to be treated; 

for example, a boot to which weights could be added was strapped to the 

foot to exercise the quadriceps extensor of the knee (30:296), The 

amount of weight used was the maximum amount the subject could move 

through the full range of motion ten times, This 10 repetitions· 

maximum (10 RM) was determined once a week and a set of exercises based 

on this 10 RM was repeated 7 to 10 times during each exercise session, 

Exercise sessions were performed once a day for the first five days 
. . . ' . 



of the week. The 1 ast two c;iays of the week, the subject rested •. On 

the fifth day, the maximt,Am weight the subject could mave once throu~h 

the full range of motion. (1 RM) was recorded and ut;li;z;ed to set the 

level of the 10 RM for the following week. This 1 RM was also used to 

evaluate the initial strength of the muscles and to record the improve ... · 

ment in strength at weekly intervals (10:649; 11:23-4; 32:296). 

DeLorme referred to this method of strength development as IIHeavy 

Resistance Exercise 11 because the we{ght utilized was greater in compar1 .. 

son to that utilized in previous strengthening methods and because an 

1'al1 .. out 11 effort on the part of the subject was needed to complete the 

exercises (32:296). 

Progressive Resistance Exercise 

After much experimentation, Oelorme realized that even mus cl es . 

which could not contract against gravity could be str~ngthenad if 

slight modifications in his original method of 11 Heavy Resistance Exer'"'. 

cise" were made •. In 1948, he revised his original method and adopted 

the name 11 Progressive Resistance Exercise· {PRE)'' (11:2~; 32:297). 

In addition to hi .. s original concepts, the principle of 11 counter-. 

balancing 11 was incorporated c\S a means of exercising muscles too weak. 

to comp1ete a full arc·of motion agciinst gravity. By means of a systern 

of pulleys, and a counterbalancing load, the weight of the extremity to 

be exercised was offset thereby permitting the weak muscles to carry 

the joiht through its. full range of movement. 

Delorme divided his progressive resistance exercise system into 

two important areas: 11 Load-assisting ~xerc;:ises" and 11 Load-resisting 

exercises,'' Load assisting ~xercises applied to those in which the 



load with which the exercise was performed (exercise load) assisted 

the muscle~ The term load-resisting exercises reff:!rred to those in 

which the exercise load resisted the muscle (11:23). 
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In the load-resisti:ng ex~rcises the incre9,se in exercise load was 

. based on the 10 RM as previously described. As the muscular strength 

increased, the 10 RM increased. However, in the load.,.assisting exer­

cises t the situation was quite the opposite. In this technique, the 

exercise load was based on the 10 Repetitions Minimum.· This was the. 

load which made 10 repetitions barely possible, Therefore, the loc1d 

which the muscle had to actually overcome during the exercise was 

increased by decreases in the resistc;ince (11:23-4), 

In his initial publication concerning 11 Heavy Resistance Exercise'' 

Delorme advocated seven to ten sets of exercise with 10 RM per set, 

With further experience, he discovered that this figure was much too 

high, and that in most cases a total of two to:three sets of 10 RM per 

set was satisfaqtory, He felt this permitted exercise .with even heavier 

loads and thus enabled a more rapid gain in strength and muscle volume. 

In addition, in his newer method, the initial one or two sets of repe­

titions were considered as a 11 warm...,up". for the 10 RM exey,cises. This· 

11 warm-up 11 was thought to have significantly beneficial effect on 

subsequent performance (10:654; 32:297). 

Delorme suggested the following method of determining the appro~; .. 

mate exercise load for each set of 10 repetitions:. 

Load Resisting Exercises (11 :24) 

First set of 10 repetitions Use 1/2 of 10 RM 

Second set of l O repet{ti ans 

Third set of 10 repetitions 

Use 3/4 of 10 RM . 

Use 10 RM 
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Ex~mple~ Let ys suppose that at· the end' of one week the subject 

can flex the elbow once (1· RM) through the full range of movement, 

ag;inst eight pounds. of resistance. · This l RM determines the 10 RM for 

th~ next week. lf the 1 RM was, 8. po~nds, the sc;:.hed1Jle wqul d be as -

fo 11 ows: for the first set -of 1 O repeti ti ans~ use 4 pounds of res is,. · · 

tance; for the second set of 10 repetitions; tASe 6 pounds of resistance; 

and for the third set of 10 repetitions, use 8 pounds of resistance .. 

l.oad Assisting ExerciSli3S (11:24) 

Fi rs t · set of lo repeti tiom~ :. · Use twice· 10 R Minimum· 

Seeond set of 10 repetitions Use l 1/2 -times 10 R Minimum 

Third set of 10 repetitions Use 10 repetitions Minimum 
' ' ' 

Example: Let us suppose the subject cannot flex the elbow against 
( . ' . . . 

gravity due io atrophy in the flexqrs. The 10 RM is determin~Q·bY 

starting with an llass;st!!!d'' load.that makes flexion possiblE;! tor the 

weq~ flexors-more:thanJQ repetitions .• · Then; by gradually reducing the 

11 assi$tedll load, we find the least "assistance'' the flexors ,must ·have 

in order to perform 10 repetitions.· If .thi~ Ill east assistance\ was 

.found tp be equq 1 to 4 pounds, the s<::hedul e would· be as. fo 11 ows: , for 

th.e ·first set of 10 repetitions, use 8 pounds of 11 assistance;" for the 

second se.t of 10 repetitions, use 6 pounds of 11 assistance; 11 and for 

the third set of 10.repetiti~ns, use 4 pounds ofllasststance. 11 

The fo1,1ndations. upon which Delorme'. based these formulae was that 

gradually working up to 10 RM would prevent muscle soreness, teach the 

su.bject the exerci SE!S -as they becan,e more strenuous, alter the .co~pt 
' ' 

of the subject toward strenuous exertion and tec;1.c;h him how to exert a . . . ' . 

maximum effort.: In addition, Delorme felt that it .would Jlid the subject· 

in gradually adjusting to the discomfort of maximum exertion (11 :27). 
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The usui:11 frequency of exercise ai;tvoc;ate<J by DeLQrme was one bout 

daily, four days each week.. However~ there was no fi,xed freql:lency. -

Experience taught him that the five day~a~week, as in his-initial plan, -

was :iUSijal ly the heaviest schedule _that ~ould be employed without the. 

subject developing signs of delayed recov~ry-.frorn the exerche bout •. In·-· 

addition, Delorme believed that three exercise bouts per Week offered 

the minimum frequency with which exercises c;c,uld be performed effec1:-', · ' 

tively.. However, he felt that once strength had been devE;lloped it could 

be maintained at a high level, indefinitely, by exercising-one to two 

periods weekly, - Mare ·than one stre.nuous workout daily was not 

recommended ( 10: 646; 11 : 28) . 

Modifications of-OeLorme 1 s PRE Method 

Modification~ of ~.he Delorme 11 Progressive Resistance Exerciseu_ 

·technique have been mac;iE!l·by other investigators, n<>tably McGovern and 

Luscombe (34:475-8). They advocated a reversal of the load~resisting -­

schedule and a reduction in the number of preliminary e~erc;ises before 

performing the 10 RM. They recommended t.1sing the fun 10 RM in the 

firs~ set and one-half 10 RM in the third set (~4:475 .. 8). 

Zi novi eff; and subsequently, MacQueen advocated the 11 0xford -

Technique" (32:298). This tec;hnfgue employed a high repetition ,exercise-_ 

series (7 to 100 repetiti_ons) wi-th progressive decrea!;les in the load 

while m~intaining maximum tolerance load to compensate for fatigue, In 

the Oxford Technique, the first set was 10 RM; and in each sliccessive 

· set; the load -was progressively .lowered by a:bout one pound While th_e 

10 RM was increased each day by the same amount,of weight. 

Rudd -( 45 :_ 775~9), stimul ateq by the report of Hettinger and Mul 1 er . 



29 

on the value of brief isometri~ contractfons, tried still another 

variant of isotonic resistance exercise ..... Brief Maximal ~xerc:ise (BMg). -

He positioned his subjects for weight loading of the quadriceps 

accpr<;ling to the manner popularized by De~orme, and determined the max• 

imal lift which the quadriceps could support for five seconds when the 

knee was fully extended from the petition of 90 degtees flexion, He 

found that the maximal lift was about one to one and one ... fourth pounds~ 

He employed about two-thirds of the load the muscle could lift once, 

and advocated resistance e?<ercises-using this value repeated six to 

twenty times, one to three periods daily, with rest intervals of a few 

minutes between each series of exercises, 

At the California Rehabilitation Center, Santa Monica, California, 

all exercises employed the principle of resistance exercises using 

maximal resisted load, These exercises-were grouped under the heading_ 

· of "pulley weight exercises." The muscles were loaded maximally and 

the load increased at weekly-intervals or less, The exercises-were 

performed from 10 to 15 times with adequate rest periods between repeti­

tions. - Fatigue and endurance were used as the guiding criteria for 

determining the number of exercises, both as to frequency and duration. -

Adequate rest periods were provided by changing the exercises from one 

region of the body to another. The exercise periods lasted approximately 

50minutes for each period of pulley exercises (32:279). 

The method chosen for strengthening normal muscle which has under~ 

gone disuse atrophy was heavy resistance with weights i:lPPlied directly 

or indirectly. A progressive decrease of repetitions and an increase 

in load, as practiced by competitive weight lifters, was found to be 

the most efficient approach (32:279), For practical purposes, the 
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10 RM or some modification of it was believed to be adequate (32:279). 

Berger, in 1962i presented a systematic investigation of the value 

of varying numbers of repetitions on the development of strength. The 

results of his stµcly seemed to indicate that fewer repetitions (four 

to eight) were more effective in terms of strength gain (4:329~33). · 

In many clinics, a schedule has been used in which the weight was 

increased and the number of repeti ti ans was decreased until the desire 

level of strength was attained. For exiimple, when a total of 15 

repetitions had been reached in an exercise period, the weight was 

increased to the point where only ·eight to ten RM could be lifted. 

If after several daily ~essions the subject was again able to perform 

15 repetitions, the weight was agiiin increased and the svt:>ject exercised 

with the new load until 15 repetitions were executed {32:304-6). 

Another modi fi ca ti on in th.e method entailed the completion of the 

basic set of 10 RM in a shorter period of time. Greater stY'ength was 

needed to complete 10 RM in six seconds than in ten seconds. Thus, 

when the subject gained enough strength to do the 10 RM in.six seconds, 

the load was increased to the point where ten seconds was Y'equired 

and the sµbject once more strived for the goal of completion of the set 

in ten seconds (32:304-6). 

CW, the basis .of the findings of DeLorrne and others (11:3), one 

could set up and prescy,i be a prQgY'arn of progressive resistance exercise · 

based on the deteY'mination of the appropriate exercise load, and obser­

vance of the necessary precat,Jti ons· fn protecting the hea 1th and safety 

of the subject, However, the proper administration and effectiveness 

of the program wi 11 depend upon the avai 1 ability' of the necessary tools. 
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These tools, which are so essential to the progressive resistijnce pro~ 

gram, are explored in the next chapter. 



CH.APTER III 

REVIEW OF LITERATURE CONCgRNING 

PROGRESSIVE RESISTANCE EXERCISE EQUIPMENT 

The majority of writers agree that.· in no other type :or-exercise .is· 
. . . . . 

equipment as important as it is in progressive resi.stance exercise •. 

Specially designed apparatus for the administration of _Progressi.ve 

Resistance E~ercise is demanded to insure the safety and comfort of the 

subjec;t, and especially for uti l i z.ation of increased exercise 1 oad$ 

wheY'e acc\.lrate measurement and control of resistance are essential~. 

Efficient, versatile exercise ijqµipmen"I; is believed,to help insure 
•: . . 

correct administration of the exercise programs as well as to aid in the . . . . . . 

determination of optimum exeroise positions, resistances, and lirni.ta .. 

tions (11:3, 35~6), 

The development of appropriate exercise equipment and apparatus 

has .been a primary problem throu9hout the entire developmental stage. 

of this exercise regime _(9:2). Equipm~nt of all shapes anc,t sizes has 

been devised in an attempt to facilitate the adrhihi~tration of th~ pro ... 

posed program of progressive resistance exercise •. 

In an attempt to determine and compare the value~ of the devised 

progressive resistance exercise equipment and gain new insight~ into 

the utiliza~ion of the Elgin Exercise Table; _the literature-on progres .. 

sive .resistan~e exercise equipment ar:id apparatus was thqroughly 

r~view~d. The followi_ng chapter is :a review of trl,at l1terat1Jre 
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pertaining to the equipment necessary to an effective program of 

progressive resistance exercise. 

Early Equipment 

The first reference found which pertained to exercise equipment 

designed for the addition of weights and utilized in progressions 

referred to the "halters" of the Ancient Greeks (30:427). Resembling 
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the modern dumbbells, they were made of different substances in different. 

shapes, of which the ellipsoid was probably the most popular. These 

"halters" were weighted with lead in different quantities and utilized 

in progressions to develop strength in the upper and lower extremities~ 

Toward the end of the fifth century, Cae l ui s Aure li anus made a ·. 

remarkable contribution to the treatment of paralysis of the different 

parts of the body (30:433). Initial treatment included the use of 

bandages and a pulley system designed to aid the· patient in mobilization 

of the paralyzed area. When movement became possible and the subject 

could walk without support, Caelius added lead weights to their shoes, 

·first in small amounts and then gradually more and more. In addition, 

Aurelianus advocated the use of progressively heavier dumbbells to 

further facilitate strength development (30:433). 

Eighteenth and Nineteenth Century Equipment 

Until the 18th century, little emphasis was placed on exercise 

equipment except of the sports apparatus nature. However, during the 

second quarter of this century, increasing attention was paid to 

exercise equipment for facilitation of strength. Tiphaine invented a 

highly secret device in 1772 (30:446). There are no illustrations or 



descripti.ons of this machine in the literaturel but Licht states that 

11 it was probably a treadle and pulley device with which it was PO$~ib1e 

for one set of extremities .to give assisti.vel motion to the othersll 

(30:446). 

In 1865, Gustav Zander becam~ inter~sted in the use of weights, . 

. wheels, and levers as a means of eliminating the .need for the constant 

assistance of a gymnast in exercise programs. With further experimenta~ 

. tion_; he developed 71 different types ·of apparatus. for active,. assistiv~, 

and resisted exercist and massage .. Although detailed dtscripttons of 

his exercise apparatus were not available, _Licht (30:451-2) teported 

that "they were first powered by the patient, later by·s,team engines; 

.and still late.r by ,electric motors,i• · ln addition to devising exercise.·· 

equipment, Zander made lldosagell more exact by using weights of known 

size and levers wfth graduated rules. He further stresied ''localiia~ 

tion" of the action by mechanical positioning(30:452), 

·Early Twentieth Century Developments· 

Fremont A. Chandler designed and devised a table in th~ early 

1930's to expedite the mobilization of the shoulder joi}it and serve as 

an adjunct to strength development. This special table was, 43 inches .. 
' . 

high, 86 inches long, and 23 inches wide. There was an arm hole,. 

9 inches in diameter, placed 25 inches from-the head end of the table 

i,.nd 7 inches from each side (19:q45-55). The subject lay prone.on the 

table; with the i,.rm to be exercised through the hole .in the table top.·. 
. . 

Weights were added to the arm and movement was made,from-thil_position. 

Perhaps. the greatest stimulus of all to therapeutiG exercise and 

the first s~rious effort made to formalize a clinical teohnique 



designed to develop muscular strength in as short a time as possible 

_ came from a young Alabama physician, Thomas L~ Delorme (30:462). 
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Delorme becarne interested in different types of strength exercises 

while suffering from a chronic illness ~t-14, Upon receiving his medi~ 

cal degree and ent:ering the Arm,Y in 1943, he became extremely interested 

in the use of progressive resistanGe exercise as a means of rehabilita .. 

tion. At Gardiner General Hospital in 1944, he undertook a program to -

investigate the effectiven,ess of progressive resistance exercise on 

different condi ti ans. When he found that patients _needing a program of 

progressive resistance exercise could not us~ the routine athlet_ic 

equ'i p,nent, he began ta de.Vise equipment that would be adaptab 1 e. tro 

their needs (9:1). 
,_ 

Initially, separate devices far exercising each joint were designed. 

Among these were a q,uadric;:eps table, a stand for hip exercises; a 

- - 11 rack type affair 11 for back exercises, an abdomin~l tilt _board, and a 

table for shoulder and hand exercises: As time passed, an -attempt was: 

made ta de.vise pne piece of apparatus _whi <::h would take the pl ac~ of -

all the other pieces of equipment. The Elgin Exercisq Table-was the 

result of such an attempt, and in 1946 the first table was sold 

commerciq 1 ly (9; 1) ~ 

The table was constructed with ,the complicating factors of the 

older age $roups in mind. In adc:litiqn, the table had to provide a wide 

range of activities, allow the careful ~nd safe administration of , 

exerches, and allow exercises throµgh the_ full or partial rarige of 

movement with most a,ny degree of resistance applicable. DeLor.rne, in_ 

. planning and devising this table~ also made allowances for both load .. 

~ssisting and load~resisting exercises-(9:2). 
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Weights, pulleys, levers, and various types of halters and 

measuring devices were arrange<;! and c9nstructed on this table. By 

arranging this equipment properly and placing the subject in a suitable 

po~itton, over 100 resistance exercises-could be performed exercising 

most ~f the muscle groups of the body. The principle of maximal 

resistance and slow repetitions of the exercise was suggested as the 

basic exercise procedure. Two methods of loading the muscle were 

employed:· (l) the resistance weight was added to the natural weight of 

the part to be moved, and (2) the load was arrange<:! to counterbalance 

a desired amount of gravitational force while at the same time 

developing strength in weakened muscles unable to contract against 

gravity (21:25). · 

In 1945, several remedial exercisers were developed by the Chiefs 

of Physical Medicine in the larger hospitals in the East (55:275 ... 9), 

.An 11 improved 11 ankle exerciser was devised for-the earlier stages of· 

reconditioning as a prescribed form of remedial exercise. rt utilized· 

four coil springs under a cross-shaped shoe sole mounted on a metal 

ba11 and socket joint and was designed to specifically exercise the 

evertors and inverters of the ankle~ To obtain the greatest benefit 

from the apparatus, the patient was instructed to stand on the lower· 

rung of a stall-bar with his good foot and place the weakened foot in. 

the exerciser. This position allowed his body weight to add to the 

resistance provided by the muscles exercising the ankle joint (55:275-9); 

In ;thai same year, a forearm and arm exerciser was devised to 

obtain better functional end results of injuries causing limitations 

of pronation and supination (55:275-9). This piece of equipment was 

constructed by utilizing a revolving circular handle measuring eight 
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inches in d~ameter bolted toa large wooden disc twelve inches in 

diameter. This disc was calibrated in degrees and mounted on a three-, 

fourths inch by three inch horizontal wooden bar fifteen inches long, 

A fifteen inch coiled spring was attached by screw bolts at the outer 

ends to a wall and attached at the central ends to the revolving ~isc 

(55:275-9). 

In 1952, Captain Dorothy L. Kenske devised a simple piece of 

equipment for exercising the ankle in six positions (24:634~8). Her 

ankle exerciser was very similar to the Delorme Boot but was thought to 

be useful if one's budgetwas limited.· 

Goldthwait and Lieber devised a table in 1953 with the purpose of 

providing a means of easily obtaining full range of motion of the 

extremities with the patient in the prone position (18:545). The table 

top was divided into three sections~ The center section supported the 

body and remained stationary while the moveable head and foot sections 

supported the arms and legs respectively. Electric motors working 

through reduction gears turned the drums on which the wound wires .were 

c1ttached to the four corners of each of the moveable table tops. 

Switches at the side of the table, within the easy reach of the physical 

therapist, controlled the motors. The limit switches automatically 

stopped the table top at the fully raised or fully lowered positions. 

With the table top lowered, weights and other resistance techniques 

were employed to add resistance to the desired movement through the 

prescribed range of movement (18:545-8). 

In 1954, Noland and Kuckhoff devised an adapted progressive 

resistance exercise apparatus to provide physical therapists with a 

more efficient and conven.ie11t device for administering progressive 
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resistc1nce exercise to the quadriceps _femoris and hamstrings muscle 

groups (37:333 .. 7). It was very similar to the knee flexion-_and extension 

section of the well known Universa 1 Gy~ i;ipparatus. 

In this same year, W. Von Dobeln developed the Bicycle Ergometer 

(14:147). Thi_s instrument was a stationa_ry bicycle whose front;or bc1ck 

wheel was driven-by the subject. The resistance c1gain~~ which the_ 

subject pedaled was provided by a frictional band or by an electromag ... -

netic braking·system. The workload could be quickly and easily 

c1djusted by changing the -tension of the bra~e ba.nd or the electromag"'. ·­

netic loafacross the generator; Work was c;alculated easily from a. 

scale read.ing; which proyided the frictional resi~tance and from the 

counte_r that r~corded the number of time~ the wheel had turned {52: 222). · 

These characteristics give advantages for the testi.ng of the S\Jbj~c;t 

for research and physical fitness purposes and people are'..uttlfatrig_, 

thh instrument, or some modific;ati1.:m of it, for exercise purposes in· 

the home, clinic, or 9.Yfnr'!aS i um.,. 

George Lo1.1is qevised a table ;for me<;:hanically resisted exer1cises -_ 

in 1959 (31:405-7). This table allowed the subject .to statt exercising 

when _his mµscles ·were' gradeq a$ ,l(poor. 11· As the muscl.es increased in 

strength, gradual re~istance was applied by means of the pulley _system -

on the ta_ble._ Resistance was transmitted from weights _placed in a 

weight receptacle connected to a nylon line passing over a stationary 

wall pulley. The line the.n entered the t~ble by way of a stati,om~ry 

pulley _at,the rear of the table .. Shortly p,fter entering the pulley, .. 

the line was-joined to a short-bar receiving ·four liries comfog from 

the pul 1 eys -on the tab 1 es -"wings. 11 Four swive 1 type-. pul 1 eys were used 

at the front end of the table to enable the ri:esistance to be transmitted 
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to tMe pul1.eys on top of·the table. Resistance to the motions of the 

lower extremities could be applied as wen as to various arm motions.· 

ln addition, Louis stated that "the table could also be utilized-for 
. ' 

passive stretch of most of the muscle groups by reversing the procedures.· 

for the resistance exercisesll (31 :405.-7} ~ · 

Recent Twentieth Century Developments 

In 1962, Thomas J, Bender devised a multiple angle testing unit 

(3:1-Z), This unit was especially designed for the isometric testing of 

the: relative strength of muscle groups of the 1,.1pper and lower ex~remi~­

ties at various points.in the range of motion. However, resistan<:e­

exerc;ises could also be performed utilizing -the me~hanics _of the table· 

for the ~ame mu~cle groups. The actual testing was,ac;complisheq from a 
variety of positions ranging from sitting, standing, prone, stApine, or 

a side lying position on the table. Bender believed that the table 

would permit consistency of technique in testing and re ... testing the 

subject~ since tlie unit and subject could be relocated in the same 

position each time (3:2}. 

The unit consisted of a treatment table, stablizing striaps, force 

gauging system, rotating angle arms, vertical bar,-a1=tivator 1,Jnit and 

cable, V-Block, back and abdominal braces, adjustable wrist~ankle euffs, 

and adjustable thigh cuffs. The force gauging sy~tem, accurate to 1%, 

registered the force applie~ at a given point in the r~nge of motion 

for a quantitative analysis. The rotating arm, moving in a 34 inch. 

arc from the end of the table, could be loc;ked into position at every 

5 degrees in the. arc. The vertical bar could be moved up and down on 

the angle arms~ Th~ activator unit and fable, located on the vertical 
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bar, could be rotated to either side and locked into position {3:1-2). 

In 1967, Perrine presented a new concept of resistance exercise, . 

11 Isokinetic 1\ (39:43). As a result an isokinetic device, 11 Cybex Exer ... 

ciser 11 , was designed and mqnufactured by Technician, Cybex, lnc., to 

provide suitable mechanical means of achieving the objectives of .this 

new system of exercise .. 

Isokinetic exercise employed a simple ph,ysica1 principle for loacling 

a dynamically contracting muscle at a mechanically fixed rate of speed.· 

The resistance offered was in direct proportion to the amount of force 

exerted by the subject trroughout th_e full rarigE) of the• movement . 

{20:280; 39:43)1 

To load the muscle, utilizing the isokinetic principle, a special 

mechanical device was required. The isokinetic exerciser, 11 Cybex11 , con­

sisted of a unique speed~controlling mechanism~which acted as J speed­

governor during an exercise motion. · The 1 ever arm was .attached to a 

part of the bo<;fy._and carried through that segment's range of motion~ 

Initial to the movement, the speed of the motion was pre-set-according 

to the subject's level of ability in the muscle being trained. The 

subject then perfoY'med the movement against, the resistance offered by 

the machine.· As the muscle stY'ength varied through the range of move~ 

ment, the resistance caused by the speed ... governi ng action fluctuated 

accordingly and accommodated the muscles.' strength at every point in. 

the range {20:280·2; 39~43). As the strength increased, the resistance 

kept pace assuring .constant utilization of the overload principle. 

This exercise system was,_utilized to strengthen quadriceps and ham-

strings; to increase, .mea:rnre, and record rqnge · of motion; and to treat 

post operative m~niscectornies; The mounting of the Cybex was designed 
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for eas~ at~achment t9 any standard treatment table, It could then be 

ope~ated frrim any pbsttion on the table or from a standing pr-sitting 

position next to~the table (39:44,.5), · 

Throughout th_e ages, weight trainers have deve 1 oped a variety of· 

a,pparatus to utilize in their strength development prqgrams. · However, 

during the last few years, many of the training-apparatus have been 

combined into one-unit, the Universai. Gym. This unit has _been enthusi- -

astically approved by many coaches and athletes as an essential adjunct 

to their conditioning programs-(47:2), 

The Universal Gym, 1970, exercises most of the muscle groups in 

the body and was designed to accommodate men, women, and children o-f 

all ages and strength groups. Since. 11 indivictual supervision is not 

necessary, large groups of students can be programmed for exerc.ise i-n 

a singte.clas5 period 11 (47:2). In addition, the weights utilized in 

offering resistance were positioned so that they cannot come in contact·· 

with the user evenwl'Ten mishandled. 

The newest Univ~rsal Gym (47:2), offers isotonic resistance !:lxer,. 

cis~s at 15 stations; including the f<;>llowing: a leg and hip condf~ .. -

ti oner, chest. press, shoulder press, high latera 1 pull station; quadri .. 

ceps and dead lift station, chinning station, dipping station; hip_. 

flexor station, abdominal conditioner, thigh and knee machine, back 

hyperextension and swimmer kick station, rowing station,_ wrist condi ... 

tioner, neck conditioner~ and hand gripper station. In a4dition, it is 

possible to convert these stations for isometric exercises. 

Conclusions 

The review of literature revealed that a great variety of exercise 
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apparatus has been developed to facilitate the administration of a 

program of progressive .resistance exercise. Comparatively few possess 

sufficient possibilities for the administration of the full gamut of 

exercises_encompassed in a progressive resistance exercise program 

suitable for corrective or adapted purposes. In the writer's opinion, 

the Elgin Exercise Table is such an apparatus, 

The Elgin Exercise Table Model A 1500 has been especially designed 

for the administration of exercises for all major joints of the body 

with the exception of those of the fingers and toes (46:1). The unit 

makes possible the administration of load.assisting and load-resisting 
> 

exercises for muscle g~oups of the ankle, knee, hip, trunk~ shoulder, 

elbow, wrist, and neck. In addition, the unit ass~res a consistency of 

positioning, techniques~ and loading as well as an accurate method of 

evaluating muscle strength,. 

Tne unit may be used for·all types of resistance exercises in which 

the resistance can be varied from a few ounces to several hundred pounds, 

The.apparatus may a]so be utilized to administer passive exercises, 

passive stretching, and cervical traction~ In addition, it is felt 

that the Hgin Table can provide a wider variety of selected exercises, 

thereby decreasing the monotony of one established exercise pattern. 

These advantages make it~ good tool to utilize in corrective and 

adapted classes where the exercise~ must be individually prescribed. 

It is also felt that the Elgin Table has beneficial researc::h possibili-

ties in substantiating or disproving some of our theories of exercise. 

Therefo.r,e, without trying to say that one piece of equipment is 

better than the other, it was the belief of the writer that the Elgin 

lixercise Table can provide a means of achieving all the purposes of 
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the previously described equipment, with the possible exception of the 

Cybex Isokinetic Device and the Universal Gym, 1970. 

In utilizing the Elgin Table, the resistance applied to the muscle 

to be exercised must be in proportion to the strength of that muscle in 

the weakest point of its range of movement. This fact results in the 

resistance not being exactly proportional to the amount of force 

exerted by the subject throughout the full range of movement, as in the 

~!Ybex Isokinetic System. However, the Cybex was partic;:ularly designed 

for strengthening the quadriceps and hamstrings without reference to 

the reJainder of the muscle groups. Neither is the Cybex designed for 

utilization of load-assisting exercises~ or passive, passive stretch, or 

cervical traction, It is felt that thes, facts make the Elgin Table 

more appropriate to the administration of a complete correctives or 

adapted program of exercises~ 

The only problem associated with the use of the Elgin Table in the 

physical education setting is the fact that only one subject can utili~e 

the table at one time. However, the table was never meant to be 

utilized in the mass conditioning program of subjects as it was designecl 

for rehabilitation in a clinical setting, 

In comparison, the Universal Gym is a useful tool for utilization 

in the mass conditioning program as it provides apparatus for strength 

development at 15 stations. However, no provisions are made for load.,. 

assisting exercises for th~ subjects too weak to perform the standard 

exercises. In addition, the body-parts cannot be stablized, and all 

muscle groups cannot be exercised effectively. 

If the desired results are to be realized, the exercise program 

must be accurat~ly controlled and administered. Since the Elgin 
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Exercise Table has been designed and dt;!veloped especially to meet these 

requirements, it is felt that the unit could help to eliminate the 

necessity of consti:intly improvising apparatus. 



CHAPTER IV 

ELGIN EXERClSE TABLE 

The Elgin Exercise Table has played a particularly important-role 

in rehabilitation i 11 the medical setting for. some years. · More recently, 

this piece of progressive resistance exercise equipment has been pur.­

chased by severial physical education departments in colleges -an<:!" 

uni vers i ti es over the country. 

At present, physical educators as well as physical therapists ~n:e 
. . 

faced with a difficult problem concerning the utilization of the. Hgin 

Exercise Unit~ Investigation of the mpnufacturer 1 s-specfficattons and 

the literature reveals a lack of infqrmation concerning the operation 

and effectiveness of this machine. The m~nual which accomp~nies th~ 

table 1 eaves mµch to be desired. There is a lack of inf orma,ti on con .. 

cerntng how the table ac;tually operat~s and how the various complementary . 

pieces of equipment are utilized. The suggestions offered in the ma~ual . . . . 

are verr limited in scope; iir1d as physical therapists tell us, 11 You 

just have to use your imagin~tion and ingenuity _in.<;fiscovering how the 

table operates, ... 

The purpose of this chapter was to explor~ the Elgin Exercise 

Table in an attempt to discover the operational procedures associated 

with the 1,111it, as w¢ll as to determine how the various complementary 

pieces of equipment could be utilized .. 
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Pescriptfon 6f the Table 

The Elgin Exercise Unit Moc;lel A 1500 is e5:sentially a stee1 framed 

table with an attached weight pan assembly. The. complete unit is 8.feet 

long, 32 incheJ widet and 34 inches high. The table frame.i~ constructed 

of 1 5/8 inches cold-rolle~, chrome-plated square tubul,r st,el. · The 

tab1e ·is .upholstered in a sturdy brown plastic~ over a thi-ck, rubbery 

padding (46:2). 

The complete exercise ~nit for administering-Progressive Resistance 

Exercise_ is shown .in Figure 1, To facilitate understanding end for 

later .referral, the various assemblies have been labeled. A brief 

description of each assembly follows:· 

(a) The t~_ack .upon whi_c,h ~he a.verhead punea (d) ppe.rates.· This .. 

track i$ adjustable and·can be moved closer to the hous_ing (c) or 

extencled out.approximately two feet toward the opposite end of the 

table by loosening the knob near the pulley attachment ~nd sljding it, 

to the desired position. The desirable posi-tion for the track and 
. ·. 

pull~y will depend upon th.e ·exercise to be administered. Once it is 

properly adjusted into position, it should be locked into plaG~ 

utilizing the knob on the track .. · 

(b) Sta,tionary,bar onto which the adjustab~e suspe~sion-c:a~'iU~s_(H'~ _ 

attached. · 

(.c) Housins for_ th~ p~neys common t~ all ca~~es, Within the 

housing is the common· 1 inking. of a 11 cab 1 es to the. weight pan. 

(d) Qverheadpulle_y._ This pulley is utilized for all load-assisting 
• •. J 

or load-resisting exercises in which the pull is best applied from· 

above the table. 

(e) Snap buckle µtilized to attach the subject to the c;:aple and 
: .. · ' 
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thereby to the weight pan assembly. 

(f) Suspension cables •. These cables are made of nylon; cord and 
j .. _. • - . · .. ,· -·' ': 

1,Jtilized primarily in conjunction with the ankle cuffs to hold the legs 

at a constant height for load-assisting or load-resisting hip abdu9t~r 
i 

and hip adductor ~xercises .. The position of the cables is adj~stable 

si.nce they may be slid along the stationary bar. To accomplish this,. 

the black knob on the stationary bar is.loosened, allowing the suspen,.. 

sion cable assembly to be moved to the desired position by sliding it 

along the track. When the desired position is determined, the cables 

should be locked into place utilizing the same knob. These cablesr when 

not in use, are wrapped around the stationary b~ri (b). The height at 

which the legs are to be held by the suspension cables can be adjusted 

by wrapping the cord around the sta~ionar,¥ bar the desired number of 

times to result in the proper height. 

(g) Hip abduct?r assembly. This pulley (~2) is moved into a 

position above the table l:>y removing G1 from the hook and swinging it· 

forward to attach to the cable clamp on the overhead pulley (d). G2 is 

then locked into position above·the table top by screwing the bolt 

provided into the sprocket hole in the frame of the assembly. When 

not in use, it should be swung into a position at the si~e of the 

unit. This pulley assembly, as well as .the suspen~;ion cables and ankle 

cuffs; are used in bilateral or unilateral hip abduction exercises, 

They can be· further utilized in vari OlAS exeq:i ses to strengthen the 

knees and ankles. 

(h) Weight pan common to a 11 pull exs, 

(i) Wheel for adJust;nQ excursion of the boot carriage (r). · This 

wheel controls the distance over which the carriage will travel during 
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an exercise by controlling the distance through which the weight pan 

travels. The higher the weight pan from the base of the unit, the 

smaller the distance the carriage will travel, The degree of excursion 

desired would VfJ:rY with the·exercise perfqrmect, 

(j) Handle for adjusting the height of the .backrest;, At the fore-
. . , . - - , .. , . . - , J. I" 

end of this haridle is a knob which must be loosened before the backrest 

can be raised. Once loosemed; the handle is turned clockwise ·~:a··: 
raise the level of the backrest to the desired angle. Upon reaching 

the desired backrest angle, the knob must be tightened in order to make 

this posi.tion stationary. 

(k) Table toe pulley. This pulley is utilized when the exercise 

t9 be performed is best resisted from below the table. The table top 

pulley passes through the tal:>le's top and follows a pattern parallel 

to the backrest. At th~ junction of the backrest and the leg r1est, the. 

cable pas$es over a direc;:tional pulley. When ;~10t in use, the snap 

buckle is attached to the stationary hole (y) in the lower frame. If 

the table top pulley is.to be utilized, the cable snap buckle is 

removed from (y) and attached. to the common weight pan pulley (x) for 

all cables below the table's top ... The desired amqunt of weight is 

placed on the ~eight pan, and the table top pulley is attached to the 

subject. 

(1) Stabi'lizing st~aps. These two web straps help loca~ize:the 

exercise ~oad, eliminate muscle substitutiont prevent strain, and make 

the subdect's position secure. Variations in strapping depend on the 

exercise b!:!ing performed. 

(m) T~e scale indicati~g the angle of the batkrest. This scale is 

actually a protractor indicating the angulation of the backrest on ~he ,: . . . . . 
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table. 

(n) Stationary bar to·which the st~~ilizi.ng str-~ps .may be attached,· 

(0) DiaLindicating the angle,. of the boot. carriage ,~r). · 

(p} Handle.~o adjust the b~ot:carriag~ an9~e. The desired angle 

depends upon the exercise being performed.· 

(q) A linear scale . .for .indicating the excurs~on·of the boot 
' . . j .. , ·' '•. . ,., . • .... , ... ·'' . . ' . ·.'' . '•. ..·,·-' 

carri~ge. ~r}_. 

(r) T_he b.oot carriage to which the 11 boo~s 11 may be a~t.~chep whem 
. ' . . 

performing certain lower extremity exercises or for securing the lower-. . . . ,. . 

extrerni ti es when perforrni ng trlH)k exerci $es.. The carriage $imply . . . . . . 

fits into the· rectengular slot provided under the leg rest portion of 

the table. When the desired height of the boot carriage is determined; 
' ' 

the ca:rriage can be moved into position by utilizing the knob (zl at 

the side .of the table, When not· in use, thi-s carri~,ge may be removed, · 

The resistance which can be applied iri thJ exercises involving the 

boot carriage is determined by the am.cunt o.f weight placed on the 

weight pan since the boot carriage assembly is directly attached to the 

pan assembly. Extreme caution should be used in utilizing this,boot. 

carriage because of the tension developed in the cables when the carria9e 

is moved through .the excursion area; The tenston will cause the boot 

9arriage to quickly ~nd forcibly return to its inftial po$ition if 

muscular effort is not mai.ntained throughout the elitire e~ercise, . 

(s) Calibrati_o~.s _on ~he boot :carrjag~ ·. (r). 

(t) Specip-1 pull ex ~ssembly: I g~adric~es gul_1e,¥,' Thi$ pulley 

assembly is used chiefly in knee;. elbow; and trunk extensiqn exerci$eS, 

It may be positioned anywhere along the metal bar upon which it _is 

mounted. The cable, associated wi-th this pulle.y assembly, is .attached 
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to the hole (y) in the stationary frame when not in use. To utilize 

the pulley assembly, the cable snap buckle is removed from (y) and 

attached to the pulley assembly system (x). The desired amount of 

weight is placed on the weight pan, and the snap buckle is attached to 

the subject. 

(u) Attachments for hip rotator exercises. These attachments 

require the threading of an alternate cable through the associated 

pulley (u). This supplementary cable is an extra cable and is not 

actually a part of the table. The threading is done by taking the per .. 

manent looped end of a supplementary cable and threading it through the 

assembly. Upon completion of this phase, the cable's loop may be 

attached. to either the overhead pulley (d) or the lower common weight 

pan pulley assembly (x). 

This attachment is utilized primarily for hip rotator exercises as. 

well as for the rotators of the neck and flexors and extensors of the 

wrist. When not in use, the cable from this assembly is attached to 

the permanent hole in the lower frame (y). 

(v) Cable from the table top pulley. This cable, in the diagram, 

is attached to the common weight pan pulley below the table (x). WheR 

the cable is in this position, the table top pulley assembly is ready 

for use. 

(w) Cable from the special pulley assembly (t) to the hole (Y) in 

the stationary frame for cables not in use. When the cable is in this 

position, the special pulley assembly is not in use. 

(x) Common weight pan pulley for all cables below the table. 

(y) Hole in the lower frame for attachment of cables which are 

not in use. 
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(z) Knob for adjustment of the height of the boot cardage , This 

knob locks the carriage into place after the desired height has been 

determined. When the knob is loosened, the carriage may be removed 

from its position in the table's top. 

In addition to the actual Elgin Exercise Table, there are certain 

attachments needed to facilitate the administration of a complete pro­

gram of ~rogressive resistance exercise utilizing the unit. The follow­

i~g pieces of equipment are necessary adjuncts to the administration of 

a complete exercise program on the Elgin Exercise Table. 

Necessary and Important Attachments 

Figure 2. Boot Assembly 

Boot Assembly 

The boot assembly is ideal for quadriceps and various other exer­

cises for the knee and ankle in which the resistance is applied by the 

table's pulley arrangement or weights attached directly to the boot. 
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The assembly usually includes an aluminum bar, one boot, and two locking 

collars. This basic assembly provides adequate equipment for unilateral 

exercises. If bilateral exercises were to be administered, two such· 

assemblies would be necessary. 

The aluminum bars come in various.lengths, ranging from 1~ inches 

to 4 feet; huwaver, the length commonly included in the assembly is the 

18-inch bar. The two locking collars are utilized to secure the weights 

to the bar, or the boot to the boot carriage. The collar is simply 

slipped into place on either the aluminum bar or the table's boot 

carriage. To release the collar, the clip on the surface of the collar 

is pushed down as the collar is removed from the bar. 

The special quadriceps boot is constructed of sturdy, light weight 

aluminum. Since the boot is not adjustable, it is suggested that both 

an adult and a child's boot be obtained. In fact, it would be best if 

a pair of each size were available so that bilateral exercises could be 

performed. 

This boot assembly is ideal for utilization in connection with 

the table's boot carriage •. In this instance; the boot is directly 

attached to the carriage by sliding the extension of the carriage int(;) 

the circular slot provided on the bottom of the boot. Once the boots 

are placed on the carriage, the collars are utilized to lock the boots 

into position. The boots are then attached to the shoe of the subject 

by the two straps provided at the heel and the toe of the boot. 

Since the boot carriage has a direct cable attachment to the common 

weight pan pulley assembly (c), the resistance to the exercise utilizing 

this arrangement is provided by the weights placed on the weight pan. 

In addition, this boot assembly may be utilized by running a cable from 
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one of the pulley arrangements through the circular slot .in .the bottom 

of the boot and attac;hing the snap buckle around .the cable itself, Thi.s 

arrangement provides possibilities for exercising the .hip in movements··. 

of flexion, extensi~n, abduction, and knee extension. 

The boot assembly may a 1 so be us.ed for exercises not uti 1i :zing 

the pulley .arrangement of the _table.·. ln this _instance, the alumi_num 

bar is employed instead of the table's boot carriage. The appropriate 

weights are attach~d directly to the bar and positioned close to the 

boot. When the weights are in their proper place; they are locked into 

position by the locking collars.· 

seecial Drilled Aluminum Boot, 
'• .. .. ·• ' ', ; 1 .. . .. 

This is a _stur,dy, light weight, aluminum boot designed for use in 

quadriceps exercises in conj unct:i on With _any pulley arrangem_ent of the 

tab 1 e, or the boot . assembly. The boot is dri 11 eq so that the cab 1 e 

snap buckle can be f.astened directly to the toe of the boot;for 

selected exercises~ In addition, the circular sl~t is proyided on t~e 

bottom· of the boot for attachmen,t to the earri age or. the aluminum ·bar 

and weights in the boot assembly. 

Like the others, the drilled aluminum boot is not adjustable in 

size but adult and child-sized boots,Jre avail~bl~. 

Foot_ Drop B~ot 

The boot is designed with an aluminum extension projecting upward 

from the heel of the boot •. Three straps are provided far attachment 

to the subject. The .lower straps are attached as in the othef1 boot 

assemblies; The thiY'd strap, at the top of the extension, is ,strapped 



securely,to the subj~ct's leg.· 

Figure 3. Foot Orop Boot. 

The 11 foot .. drop bbot1I is good for quadriceps exercises when the 

s~bjeot's ankle is .weak. The bool .immobilizes the ankle and relieves . . . ., 
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the Mkle strain which might; c:iccur during the exercise, allowing a more. 

effective job of exercising the desired muscle . 

. This boot.may be uiilized in conjunction with the boot assembly 

bar and weights and the ca~Piage of the table, _as ~ell as ,1th the 

various pulley _assemblies of the table, In the latter insta,nce• the. 

cable snap buckle is attached to the holes .at the toe of the boot or 

threaded through the circular slot on the bottom of the boot as 

previously described. 

Like the others, the foot drop , boot is not adj us table in size, but 

adult and child sized bo.0ts _are available. 
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Figure 4. Pelvic Rest 

Pelvic Rest 

The pelvic rest is 8 1/2 i.nches high and 13 1/8 inches long. It is 

constructed of a rigid aluminum base and upholstered in a sturdy, brown, 

plastic over a foam.rubber padding. It is utilized to allow a greater 

range of movement during the exercise by raising the subject's exercising 

qody part off.the table. In addition, it is used to relieve pressure 

and discomfort in the pelvic girdle during certain resistance exercises. 

Thigh (Quadriceps) Rest 

The quadriceps rest is approximately 3 inches high, 7 inches wide, 

and 13 inches long. It is similar to the pelvic rest and utilized 

for the same purposes. In addition, it is used with the table or ankle 

and foot exerciser. 

Shoulder Harness 

This harness is designed for use in abdominal and back exercises 

in conjunc;tion with the pulley arrangements on the Elgin Table, or the 

small weight pan issembly. It is construc;ted of leather and available 

in three sizes. · 

For abdominal exercises, the shoulder harness is placed on the 
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Figure 5. ·· ShQulder Harness 
\ 

subject so that the metal projection is positioned on the subject's 

back. To acbomplish thjs, all the straps are loosened to provide ample·· 

room for fitting it ,to the subject. The shoulder strap is then slipped 

over the subject's upper body into a position as shown in the diagram. 

Once qn the subject, the straps are tightened so that the harness fits 

snugly; The cable snap buckle from the various pulley arrangements are 

attached directly to the metal proj~ction. In addition, the small 

weight pfln may be utilized by attaching.the snap to the projection. 

For back exercises, the harness is simply reversed. 

Head Harness 

The head gear is construc~ed of adjustable web strapping and is 

designed for utilization in either assistive or resistive neck exercises. 

The adjustable head gear is comprised of three straps: a horizon­

tal strap around the head, a chin str.ap, and a strap that passes over 

the hell~ 1n t:~e Sij,gitt~l ·plane .. · "In-·a'dditto.n, the: heid'harness ·;s 

equipped with four D~rings: a ring on-the right and left side of the 

head, a ring on th~ front~ and a ring on the back of the hea~. 
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The harness should fit snugly so that it will not rub against the 

sk.in. After the head harness has been securely attached, the snap 

buckle from a table pulley or the small weight pan can be snapped onto 

the desirable D-ring on the harness .. 

Foot Stirrup 

This adjustable leather foqt stirrup is designed for use in either 

load-assisting or load-resisting exercises of the hip, knee, or .ankle, 

The foot stirrup fits over the subject's shoe. One strap g~es 

frorn the back of the heel to the front, while the other strap fits 

over and under the instep of the foot, 

Resistance can be applied by attaching the table's pulley assembly 

or the small weight pan to the appropriate 0-ring on the stirrup .. 

Thigh.Cuff 

This is a leather cuff for use in hip exercises where the knee or 

ankle is .weak. It allows the resistance to be applied directly at the 

thigh, 1'eliminating the long body lever necessary when. the cable is 

attach~d at the ankle. 

The cuff is 3 inches wide, 24 inches long; and adjusts from 18 to 

24 inches; It is constructed of steer hi de and lined with soft, 

pliabl~, non-irritating pigskin. 

The thigh cuff can be attached directly to a weight pan or pulley 

system by means of a D-ririg. 

Wrist Cuff·. 

This leather cuff is useful for assisted or resisted exercises 
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where it is desired to apply the _resistcrnce directly to the wrist, The 

cuff is 3 inches wide. 10 inchet long~ and adjust- ftom-7 to 10,inches •. 
' . 

The me~ns.of resistance-and its attachm~nt are the same as for the 

thigh cuff. 

Ankle .Cuff 

This c~ff is designed for assi$ted or resisted ex,reises in which 

it is desired to appiy-resistance directly- to the ankle~ ln addition, 

this cuff-is utilized in conjunction with the suspension-c~bl~s in hip 

· abduction .exercises to affix· the legs at a constant exercise height; 

The cuff-is 3 inches wide, 16 inches longt and adjusts from 11 to 

16 inches. The D-ring provides the means of attaching the snap from 

the.weight pan or the table's pulley assembly, 

Metal Stirrup-Handle 

This aluminum stirrup handle is utilized in shoulder and arm 

exercises and may, be attached to any pulley arrangeme11t by means of the 

cable snap buckle. 

Pron~tor-.sup~nat~r A~tac~ment 

This attachment is designed for exercising the pronators and 

supinators af the hand and forearm. The complete attachment i.ncludes. 

an aluminum wheel and a bar. 

The bar fits into the same.table slot as that for the boot 

carriage (r). The angle and height-of the bar is adjusted in the same 

manner as was described for the boot carriage,. The wheel is supplied 

with a -4-foot cable, one end of which is permanently attached to the 



wheel. The other loop is designed to. be attached to·the overhead 

pulley assemb 1 y .. 
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If a permanent cable is not attached, one end of an alternate 

cable can be snapped to the permanhnt extension of the wheel, while the 

other end is attached to the snap buckle on the overhead pulley. 

Available Accessories 

Dumbbell Assembly 

The dumbbell assembly is useful in arm and shoul~er exercises; how ... 

ever, it is not used in conn~ction with the table. The usual assembly 

includes one bar, one handle, .and two locking cqllars; 

The bar is constructed of aluminum and is available in five sizes 

Nngi ng from 12 inches to .48 i nche.s. · The wetghts are the\ same as. those 

'used on the .. :table. 

Figure 6 .. Small Weight Pan 

Small Weight Pan 

This is-a strong, light weight pan used in conjunction with ~he 

head strap, shoulder harness~s, thigh cuff, wrist and ankle cuffs, 



and the aluminum boots. It attaches directly to the D~rings on the 

various straps. 

Ba.ck Weight Pan 
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This weight pan is suitable for placing weight on a subject's 

back or chest for trunk hyperextersion and flexion exercises, The 

weight pan has a light weight aluminum base covered with leather, The 

weight pan is attached to the subject's back by placing the adjustable 

straps over the shoulders so that the two straps intersect about mieiway 

on the sternum.· The third strap goes around the subject's chest about 

one to one and a half inches below the nipples and slips through the 

stationary loops on the shoulder str,a'ps. When the straps are in the 

proper position, they should be secured utilizing the buckles on e!;lch 

strap. These procedures are reversed if it is desired to place the. 

weight pan on the subject's chest. The desir~d weight can be slipped 

onto the spindle to provide .the resistance.· 

Shoulder Weight Bag 

This piece of equipment is useful because it eliminates the 

necessity of holding weights in the hands. 

The apparatus can be utilized for shoulder exercises when there i~ 

a weakness of the shoulder, shoulder joint, forearm or hand. An 

advantage of this apparatus is the fact that the weights can be evenly 

distributed between the front and back. 

Ankle and Leg Exerciser 

This all aluminum Elgin unit is designed to exercise the foot and 
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leg throtJgh a full range of motion in inversion; eversion, dor;s.i,-fle~ion. 

and plantar-flexion. Since-these exercises can be performec! on the 

tab 1 e uti 1i zing the various boot assembH es, it is not essenti a1 tq 

purchase this piece of equipment in order to _provide a 'complete exerc;:is~ 

program. 
. . . 

The unit is composed of an aluminum boot and fo1,1r weight pans. 

These weight pans are positioned at the toe, the heel, the right, and 

the left of the boot. Graded resistance to thed~sired movement is 

made possible by adding selected weights to the appropri.ate weight p~n. 

FQ"r the -exercises of plantar;,flexion anq q~rsf~fle~ion~ ·the·wiit 
. . 

may be locked into plac;:e utilizing the lever.under the boot,assembly, 
. . . . ' . . . 

Locked into position;, the bopt will move only in the sagittal pl.aria, 

The assembly may also be locked into postt1on to permit only irtversion 
. .. . 

and eversion, if de,sired, To properly operate the app~~atus, the direc~ --

tions in the manual accompanying theunit should be followe(L ·· 

As c;an be s~en from the prec;edi ng descriptions, the ET,9·i n Exercise _ 

Table is a very versatile machin~--if one knows how to utilize it to 

its -_fullest potential i 

It is hopeQ that this chapt~r has :acquainted the reader wtth the 
. . . 
tnechanics of the table's operation and lciid the groundwork oeed~d for 

administering _the exercises suggested in the ne~t chcipter. 



CHAPTER.· V 

·.EXERCISES· FOR ST~ENGTH DEVELOPMENT · · 

Seventy~six original exercises have been devised t'1ro1,1gh 
.. , . . . . . . . . . ·. . . . . .. 

experimentatiqn with subj~c;ts and through ~nato"1H::a,1 · an~ kfn¢siologicijl 
.11· .. 

ana 1yses. Two exerc;i ses for each joint action were se lect~d on .the 
. . . . . . . . . ·: .• 

bases of the fourte~n criteria presentec;I on pages eight thtough thirteen. 

· The exerczJses. have .been presented in ;terms of movements pf -the 

various ,jo1 nts: in t~e body. ~ach exercise is uniformly prese~ted in 

four sec.~i~ns: the table set•up, the positioning, of t~e subject, the 

perforirn~nce 9f th.e exercise, and a picto.rjal diagram-of the subject and 

the t~ble. ·. • Vario~s exercises are ~c~o!llpanied _by note~ to th~ a4mi nfstra .. 
. . . 

tor as to the _exercise range, the part(s) wh1:ch\must b~ .m~i.ti~ati;lecL'ir.i.,a ..•. 

constant ppsition throughout the exercise, and movements to be ~voided, · · · 

Neck F1exor Exercis~s 

I. ~eek He~or Exercise: Sueine 
. · I,; -S:. I. ·· •( _.. ·-·· · .· . •· · -

Table: Initi~l to .the ex_ercise, th~ special pulle.y ,a$sembl,Y- (t) 

is attached to the common weight pan pulley below the table (x) as 

· previo1..1sly described ori page $0, The ijppropriate '.weightS, are sele~ted _· 

and placet on the weight,pan. 
. . . 

Subject: After _the head harness is firmly attci.ched~ the subject 
' . . . . . . . . 

assumes a supine position on the tc;tble with the sho1.1lders parall~l to 

the end and · .the head and neck extended out from the f oot-enci ()f the 
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Figure 7 

table. · The hands may grasp the 

sides of the table for support. 
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The cable snap buckle from the 

special pulley assembly is attached 

to the D--ring provided at the back 

of the head harness. Stabilization 

may be necessary, especially with 
\ augmented exercise loads. If needed, 

the straps should be placed according to the individual needs of the 

subject performing the exercise. 

Exercise: The exercise is performed b,y flexing the neck against 

the resistance provided by the table's pulley arrangement. · As strength 

develops, the resistance to the exercise should be increased by the 

addition of weights to t~e weight pan. 

II, ~eek .Flexor Exercise: Sitting 
• I 

Figure 8 

Table: The special pulley 

arr~ngement, pronator bar, and the 

directional pulley wheel are attached 

for utilization as described on 

page 50, The desired angle of the 

bar should be 90 degrees, while the 

height of the bar will be dependent 

on the individual needs of the 

subject. The bar should be 

positioned 10 inches from the foot 

end of the-.table and stabi 1 i zed there by utilizing the boot straps. 
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These straps may be placed aroL1nd the tal:>le:'s·frame and the rocl·extending 

oµt from-the boot carriage as~embl,y below the. table .. A supplementary 
. . " . . . . . . 

cal:>le is attac:;hed to the snap buc~le of the _special pulley as$emb1y, 

passed through the boot carriage excursion area in the ta_ble top and 
. . . 

over the directional pulley wheel on the .bar,.· The appropriate ·wetght · ·· 

is added to the weight pan. -

Subject: After the head harness _is firmly attached, tne subject·. 

assumes a sitti_ng pos,tton on the table facing tM wei.ght pan and l'l/2 

feet back from the _head-end of the table. The hands are placed on thEt 

sides of ·the tabletop for support. · The snap buckle fnom the cable iS 
· attacheg 1;o the D-rtng on . the back of the head harness. 

Exerc;s~: The subject perfor:msi:; the exerci sa b,Y flexing -the neck 
• ,. • < •• , 

. against the resistance offered by the table's pulley arrangement •..•• 
' . . . . . . .· . . 

Note: . Durfng the exercise, the subject should be i nstrt.1cted to 

mo~ilize only the neck and not the upper trunk .. If substitutfon'is- · 
' . ' ·-. 

made; an alternate. e~erci se .arrangemerit which reduces sub~ti_tution to ·a .. 

minimum is s~ggested. 

Tabl~: Initial to the exercise,.the special pulley ass~mbly (t) 

is attached for µtilization as described on pqge 50. The appropriate 

weight,is selected and placed. on the ·weight pan. -
f . 

Subject.: After the head harness i$' firmly attach~(!, -the $Ubject 

assvmes a prone positio~ on the table with ~houlders parallel to the 

end of the tabl.e and head and neck flexec! over the foot""end. ·. The hands 

grasp· the s·ides of' the taple ·near the .shoulders fqr-support,. The cable 
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snap buckle from the special pulley 

assembly is attached to the D-ring 

provided at the front of the head 

harness. Stabilization may be 

necessary, especially with augmented 

exercise loads. If needed, the 

strap should ~e .placed approximately 

two inches below the shoulder joint. 

Exercise: The exercise is performed by hyperextending the neck 

against the resistance provided by the table's pulley arrangement. A$ 

the strength increases, the r~sistance to the exercise should be 
• 

increased by the addition of weights to the weigrt pan. 

Figure 10 

Table: The special pulley 

qrrangement, pronator bar, and the 

directional pulley wheel are 

attached for utilization as 

describeo on pages 50 and 58. The 

angle of the bar should be 90 degrees 

while the height of the bar will be 

dependent upon the individuai needs 

of the subject. The ba..-. s~i)ul~:i:,be 

positioned 10 inches from the foot­

end of the table and stabilized there by utiliiing .the· boot str~ps .as 

previously described. A s~pplementary cable is attached to the snap 

buckle of the special pulley assembly, passed through the boot carriage 
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excursion area in the. table top and over the directional pulley wheel on 

the bar., The tppropriate weight is added to the weight pan. 

Subject: After the head harness ii firmly attached, the subject 

assumes a long sitting position on the table facing the bar l 1/2 feet 

from the head-end. The legs are placed on either side of the bar, and 

the hands are placed on the sides of the. table top for sup'Jjort. The 

snap buckle from the cable is attached to the D-ring -0n the front.of 

the head harness. 

Exercise: The exercise is performed·· by hyperextendi ng the neck 

against the resi.stance offered by the table's pulley arrangement, 

Note: During the exercise, the subject should be instructed to 

mobilize only the neck and not the upper trunk. If substitution is made, 

an ilternate exercise arrangement which reduces substitution to a mini~ 

mum is suggested. 

Neck Lateral Plei~or Exercises 

I. Neck Lateral Plexor Exercise: Side .. Lyins 

Figure 11 

Table: The table top pulley 

is adjusted for operation as 

described on page 48. The appropri­

ate weight is ?elected and placed 

on the weight pan. 

Subject: The head harness is 

snugly attached to the subject's 

head as previously described. The 

subject assumes a side-ly:ing 

!Position with the head directly 
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over the table top pulley. The arm on top may be utilized to provide 

support. The same procedures for stabilization and reduction of substi­

tution utilized in the preceding exercise patterns may be employed. 

Initial to the exercise, the table top pulley's snap buckle is attached 

to the D-ring on the side of the head harness. 

Exercise: The exercise is performed by laterally flexing the neck 

against the resistance offered by the table's pulley arrangement. As 

strength increases, the resistance to the exercise should be increased. 

Note: This exercise arrangement provides _a lateral flexion exer­

cise fbr only one side of the neck. To exercise the lateral flexors ·of 

the opposite side, instruct the subject to lie on his opposite side. 

II. Neck Lateral Flexor Exercise: Sitting 

Figure 12 

Table: The special pulley 

assembly, pronator bar, and the 

directional pulley wheel are a~tached 

for operation as previously described 

on pages 50 and 58. The angle of 

the bar should be 90 degrees while 

the height will be dependent upon 

the subject to be exercised. The 

bar should be positioned 10 in~hes 

, from the foot-end of the table and 

stabilized in place by ~tilizing the boot straps as previously described. 

A supplementary cable is attached to the snap buckle 9f the special 

pulley assembly, passed through the boot carriage excursion area in the 

table top and over the directional pulley wheel on the bar, The 
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appropriate weight is added to the weight pan. 

Subject: After th~ head harness 1j.firmly affixed, the subject 

assumes an erect sitting position on the side of the table.1 l/2 feet 

from the head-end, with the 1 a tera 1 fl exors to be exercised adjacent to 

the bar. The hands are placed on the table top for support, The snap 

buckle from the supplementary cable is _attached to the D-ring on the· 

side of the head harness clOSE:lSt ta the bar,.· 

Exercise: The exercise· is ~~formed· by 1 atera l ly. flexing the nec;k 

against the resistance offered by the table's pulley arrangement~ 

Note: The subj~ct is .instructed to mobilize~only the neck and not -·-, . 

the upper trunk. If unnecessary substitution is observed, it is 

su.ggested that one Utilize one.~f the other exercise arrangements where 

subs tftuti.on is more easily reduced. · To exercise the other set of 

lateral nec:k flexOrs, the supject should sit facing the other side of 

the table. · 

Neck Rotator Exercises 

I. - Neck Rotator Exe~cise: Prone 

Figure l3 

Table: The hip rotator attach­

ments are threaded with the supple­

mentary cable and attached for 

operation as previously described; 

on page 50. Upon completion of the 

threading, the supplementary cable 

is attached to the snap buckle of 

the overhead pulley, The a,ppropri ate 

weights are selected and placed on 
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the weight pan. 

Subject: After the head harness has been firmly at~ached, the 

subject assumes a prone ,position on the table with hi$ shoulders 

parallel to the end of the table and head and neck extended out from 

the foot-end of the table. The hands grasp the sides of the table near 

the shoulders. Stabilization may be attained by a strap positioned at 

shoulder height. The cable snap buckle is ,attached to the appropriate 

D-ring on the side of the head harness. 

Exercise: The exercise is performed by rotating the head away 

from the attachment against the resistance provided by the table's 

pulley arrangement. As strength increases, the resistance to the exer­

cise should be increased. 

Note: This arrangement exercises the rotators on one side of ,the 

neck. To exercise those on the opposite side, follow the same procedures 

utilizing the hip rotator attachment on the other side of the table. 

II. Neck Rotator Exercise: Sitting 

Figure 14 

Table: The special pulley . 

arrangement, pronator bar, anq 

directional pulley wheel are attached 

for operation as described on 

page 50. The desired height of .the 

bar is determined by the individual 

needs of the subject. The angle of 

the bar should be 90 degrees. The 

bar sho~ld be positioned 10 inches 

from the foot-end and stabilized 
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in place by utilizing the boot straps as previously described. The 

supplementary cable is attached to the snap bl,fckle of the special 

pulley assembly, passed through the boot carriage excursion area in the 

table top and over the directional pulley wheel on the bar, The appro­

priate weight should be added to the weight pan. 

Subject: After the head harness is attached, the subject assumes 

a sitting position on the side of the table l 1/2 feet from the head-end, 

with rotators to be exer~ised nearest the bar. The hands are placed on.· 

the table top for support. The snap buckle from the supplementary cable 

is attached to the D-ring on the side of the head harness closest to the 

bar. 

Exercise: The exercise is performed by rotating the neck against 

the resistance offered by the table's pulley arrangement~ 

Note: The subject is instructed to mobilize only the:· neck and not ______,.. 

the upper trunk. If substitution occurs, it is suggested that one 

utilize another exercise arrangement where substitution is more easily 

reduced. The arrangement described above is a unilateral exercise. To 

strengthen muscles on the other side, have the subject face th, -Opposite 

direction and foll ow the preceding instructions. 

Wrist Hyperextensor ~xercises 

I. ~rist Hyperextensor Exercise: Prone 

Table: The special pulley assembly is attache~ for operation as 

described on page 50. A metal handle is hooked to the snap buckle of 

the Pl.llley assembly, The appropriate weights should be placed on the 

weight pan. 

Subject: The subject assumes a prone position on the table with 
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the wrist to be exercised, pronated, 

and extended past the foot-end of 

the table approximately l to l 1/2 

inches. Stabilization and reduction 

of substitution may be accomplished 

by utilizing the free arm or 

stabilizing. straps. If stabilizing . 

straps at"e utilized, they should be 

positioned approximately 3 inches from the wrist. If the free hand and 

arm are used, it, too, should be placed across the forearm approximately 

3 inches from the wrist to be exercised. Prior to the exercise, the 

metal handle is placed in the subject's hand. 

Exercise: The exercise is performed by hyperextending the wrist 

against the resistance offered by the table's pulley arrangement. 

II. Wrist Hyperextensor Exercise: Sitting 

Figure 16 

Table: The table top pulley 

is attached for operation as pre­

viously ~escribed in Chapter IV, 

page 48. The metal handle is 

hooked to the snap buckle of .the 

table top p'ulley and the appropriate 

weights are placed on the weight 

pan. 

Subject: The subject is 

seated in a chair near the hea~­

rest on the table facing the foot-end, The wrist to be exercised is 
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pronated and rested across one of the padded sides of the pelvic (or 

thigh) rest approximately l to l 1/2 inches. The distal end of the 

forearm is stabilized by utilizing a table strap. Prior to the exercise, 

the metal handle is placed in the slightly flexed, pronated hand. 

Exercise: The exercise is performed by hyperextending the wrist 

against the resistance offered by the table's pulley arrangement. 

Wrist Flexor Exercises 

I. Wrist Flexor Exercise: Prone 

Figure 17 

Table: The special pulley 

assembly is attached for operation 

as previously described on page 50. 

The metal handle is hooked to the 

snap buckle of the pulley arrange­

ment. The appropriate weights are 

placed on the weight pan. 

Subject : The subject assumes 

a prone position on the table. The 

wrist to be exercised is supinated 

and extended past the foot-end of the table approximately l to l 1/2 

inches. In order to be able to rest the entire supinated forearm on 

the table top, it may be necessary to roll the body slightly toward the 

side being exercised. To reduce substitution by other muscle groups, 

it may be necessary to stabilize the forearm by utilizing a table 

strap. The metal handle is placed in the subject's hand. 

Exercise: To perform the exercise, the subject flexes the wrist 

against the resistance offered by the table's pulley arrangement. 
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II. Wrist Flexer Exercise: Standing· 
' . 

Figure 18 

Table: The table top pulley 

is attached for operation as_ 

described on page 48, The metal 

handle.is hooked to the snap buckle 

_ of the table top pulley. The 

· appropriate weight is selected and 

placed on the weight pan. 

Subject: The subject assumes 

an erect standi.ng position behind, 

to one side, ·and facing th~ head­

end of the table •. The wrist to be exercised is supinated and extended 

across one of the padded sides of the pelvic (or thigh) rest approxi­

mately l to l 1/2 inches. The distal end of the forearm h stabili:z;ed 

by util,zing a table strap.· The metal handle is placed in the slightly 

extended, supinated hand. 

Exercise: The exercise is performed by flexing the wrist against· 

the resistance offered by the table 1 s pulley arrangement, 

Wrist _Radial Flexor Exercises 

I~ Wrist Radial F1exor Exercise: Prone 

Table: .The hip rotator assembly is attached for Qperation as . . 
• I • ' 

previously described in Chapter IV, page 50. The wrist cuff is 

attached to the cable by utilizing the snap buckle. The re.sistance is 

applied by placing the appropriate weight on the weight pan .. 

Subject: The subject assumes a prone position on the tc!.ble top 
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with the wrist to be exercised 

semi-pronated, supinated, and 

extended l to l 1/2 inches off the 

foot-~nd of the table. The forearm 

is .stabilized utilizing a table 

strap. When the proper position is 

attained, the wrist cuff from the 

pulley assembly closest to the 

exercising wrist is securely fastened to the subject's hand. 

Exercise: The exercise is performed by radially flexing the 

wrist against the resistance provided by the table ' s pulley arrangement. 

II. Wrist Radial Flexor Exercise: Sitting 

Figure 20 

Table: The table top pulley 

is attached for operation as 

described in Chapter IV, page 48. 

The wrist cuff is attached to the 

snap buckle on the table top pulley . . 

The appropriate weight is selected 

and attached to the weight pan. 

Subject: The subject is sea~ed 
. ' 

in a chair at the end of the head-

rest and facing the foot of the 

table. The wrist to be exercised is semi-pronated, supinated. The 

wrist is placed across one of the padded sides of the pelvic (or thigh) 

rest approximately l to l 1/2 inches. The distal end of the forearm 

is stabilized by utilizing the table strap. The wrist cuff is securely 
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attached to the hand of the subject. 

Exercise: The exercise is performed by utilizing the radial flexors 

to move the thumb, medially, cioser to the radius. 

Wrist Ulnar Flexor Exercises 

I. Wrist Ulnar Flexor Exercise: Sitting 

Figure 21 

Table: The hip rotator assem-

bly is attached for operation as 

previously described in Chapter IV, 

page 50. The wrist cuff is attached 

to the cable by utilizing the snap 

buckle. The resistance is applied 

by placing the appropriate weight 

on the weight pan. 

Subject: The subject ass4mes 

a seated position ,close to and 

facing the foot-end of the table. The upper two-thirds of the forearm 

is placed on the subject's thigh. The wrist and hand are supinated~ 

The free hand is placed on the forearm of -the exercising wrist to a~4 . 

stability and reduce substitution. The wrist cuff from the pulley 

arrangement closest to the wrist to be exercised is placed securely qn 

the hand. 

Exercise: To perform the exercise, the subject utilizes his ulnar 

flexors to move the wrist medially . . 

II. Wrist Ulnar Flexor Exercise: Prone 

Table: The table arrangement aDd set-up is the same as in the 
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Subject: The subject assumes 

a prone position on the table top 

with the wrist to be exercis~d pro­

nated and extended l to l 1/2 inches 

off the foot-end of the table. · The 

forearm is stabilized utilizing 

a table strap. When the proper position i~ attained, the cuff from the 

pulley assembly .fartherest from the exercising wrist is securely 

fastened to the subject's hand, 

Exercise: To perform the exercise, the subject utilizes the ulnar 

flexors -to move the wrist laterally. 

Wrist Supinator Exercises 

I. ~rist Supinator ExerGise: Standing _ 

Figure 23 

Table: The pronator bar and 

wheel are attached and secured in 

place according to the procedures 

on page 58. The angle .of the bar 

should be 90 degrees, while the · 

height of the bar will be dependent 

upon the individual performing the 

exercise arrangement. The wheel 

cable is attached to the special 

pulley assembly by utilizing the 

snaP. buckle. The wheel cable should be wrapped around the wheel so 



that clockwise resisted movement is possible, · 

Subject:· The subject assumes an erect standing position at the 

side of the table opposite the bar and wheel assembly. The subject 

grasps the wheel at the handle,with elbow flexed and wrist slightly 

pronated. The subject should be instructed to keep the forearm at a 

constant position to avoid shoulder substitutibn. 
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Exercise: To perform the exercise, the subject grasping the 

handle supinates the wrist and forearm by turning the wheel clockwise. 

The clockwise movement is resisted by the table's pulley arrangement. 

II. Wrist Sueinator Exercise: Sitting 

Figure 24 

Table:. The hip rotator 

assembly is adjusted and attached 

for opera ti on as previously 

described in Chapter IV, page 50, 

The wrist cuff is attached to the 

cable by utilizing the snap buckle. 

The resistance is applied by 

placing the appropriate weight on 

the wei~ht pan. 

Subject~ The subject assumes 

a seated position at the end of the table. The upper two~thirds of-

the forearm is placed on the s1Jbject 1 s thigh. The wrist anq hand are 

slightly pronated, The free hand is placed on the lateral side of the 

forearm in such a way as to prevent lateral rotation of the shoulder 

without hampering supination .. The wr.ist cuff from the fartherest hip 

rotator pulley arrangement is securely attached to the exercising wrist. 
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Exercise: To perform the exercise, the subject supinates the 

wrist against the resistance offered by the table's pulley arrangement. 

Wrist Pronator Exercises 

I. Wrist Pronator Exercise: Standing 

Figure 2~ 

Table: The bar and wheel are 

attached and adjusted into position 

as described on page 58. The 

angle of the bar should be 90 

degrees, whtle the height of the 

bar will be dependent upon the 

individual performing the exercise 

pattern. The wheel cable is 

attached to the special pulley 

assembly by utilizing the snap 

buckle. The cable should be wrapped around the wheel so that counter-

clockwise resisted movement is possible. 

Subject: The subject assumes an erect standing position at the 

side of the table opposite the bar and wheel. The subject grasps 

the wheel at the handle with elbow flexed and wrist slightly supinated. 

The subject ?houl d be instructed ,to keep the forearm at a constant 

position to avoid shoulder substitution. 

Exercise: To perform the exercise, the subject grasps the handle 

and pronates the wrist by turning the wheel counterclockwise against 

the resistance offered by the table's pulley arrangement. 
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II. Wrist Pronator Exercise: Sitting 

Figure 26 

Table: The hip rotator 

assembly is adjusted for operation 

as previously described on page 50. 

The wrist cuff is attached to the 

cable by utilizing the snap buckle. 

The resistance is applied by the 

placement of the appropriate weights 

on the weight pan. 

Subject: The subject assumes 

a seated position close to and 

facing the foot-end of :the table. The upper two-thirds of the forearm 

is placed on the thigh .. The wrist and hand are in a slightly supinated 

position. The free hand is placed on the forearm of the wrist to be 

exercised to add stability and reduce substitution but should no.t grasp 

the arm so tightly as to interfere with pronation. The wrist cuff 

attached to the pulley assembly closest to the exercising wri~t is 

firmly secured to the wrist. 

Exercise: To perform the exerciset the subject pronates the hand 

against the resistance provided by the table's pulley arrangement. 

Elbow Flexor Exercises 

I. Elbow Flexor Exercise: Sit'tin9 

Table: The special pulley assembly is attached for operation as 

outlined on page 50. The overhead pulley is adjusted t6 a position 

directly over the subject's chest. A supplementary cable is attached 
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to· the s~ap buckle of the overheqd 

pulley. The cable is then passed 

through the bopt carriage excursion. 

area:in the table top clockwise {as 

the.operator faces it) around the 

· lower pulley .assembly _and back up 

through the excursion area. The'· 

metal han~le fs attached to this 

end of the cable by utilizing the snap buc~le~ The appropriate weight 

is added to the Weight pan. The backres.t should b~ raised accordi.ng 

to the procedures·Qutlined in Chapter IV, page 51. The desired height 

will be dependent upon the range of motion desired. A 45-degree .angle . 

served the experiment·er' s purposes. 

Subject: To exercise the fl exors. of the right elbow, the subJect 
j . 

assumes a sitting posi-tion on the left ~alf of the tab.le top. The 

right arm is placed against -the ba'~krest while the forearm is placed 

in a position parallel _to the table to~ but not resting on-the table. 

The fore.a.rm may be in the supinated, pronated, or neutral posi-tion for 

this exercise depending upon the-.needs of the subject.· The wrist cuff·. 

is placed on the subject's right-wrist .. Substitution-may be reduced 

by strapping the upp.er arm 1 to 1 1/~ inches above the elbow .to the 

table. 

E~ercise/: The exercise is performed by flexing the elbow against: 

the resi_stance provided by the table's pulley arrangement •. 

No~e: . To exercise the flexc:>rs of the _left .elbow,. the Procedures 

· are-repeated with the subject lying off .center on the right·half of the 

table and utilizing the left elbow,· 
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. Table: The special pulley 

assembly is attached for operation 

as previously d~scribed on page 50. · 

The metal handle is attached to the 

cuff by utilizing the snap buckle. 

The appropriate weights are.placed 

on the weight pan~ 
I 
Subject: The subject sits in 

a chair close to and facing the foot~ 

end of the table. · The elbow to be 

exercised is placed on the subject's thigh approximately 2 inches from 

the knee. The elbow is slightly extended so that the angle between the 

forearm and the upper arm is approximately 135 degrees .. The wrist is 

locked in extension;· The metal handle is placed in the subject 1s 

hand. This exercise may be performed with the forearm in supination 

or a semi-pronated~ supinated position depending upon the needs of the 

subject, 

Exercise: The subject flexes his elbow agaim;t the resistance 

offered by the table's pulley arrangement!, 

Elbow Extensor E~ercises 

I. Elbow Extensor Exercise: Half~Sitting 

Table: The backrest is rq.ised to approximately 45 degrees, qnd 

the .table top pulley is attacheo for operation as previously described 

on page 48. The metal handle or wrist cuff is attached to the cable 1 s 
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snap buckle. The appropriate 

weight is placed on the weight pan. 

Subject: To exercise the 

extensors of the right elbow, the 

subject assumes a half-sitting 

position on the left half of the 

table top. The right upper arm is 

stabilized against the raised back­

rest by utilizing the table strap. The elbow is completely flexed and 

positioned close to the upper arm. This position places the extensors 

on maximum stretch. The wrist cuff is attached to the subject's wrist, 

or the metal handle may be utilized if desired. The hand and forearm 

are p'ronated. 

Exercise: The subject performing the exercise extends the elbow 

against the resistance offered by the table's pulley arrangement. 

Note: To exercise the left elbow flexors, the: same procedures are 

followed except that the subject should be positioned on the right side 

of the table. 

II. Elbow Extensor Exercise: Sitting 

Figure 30 

Table: The special pulley 

assembly is attached for operation 

as previously described on page 50. 

The bar and directional pulley 

assembly are positioned and locked 

into place 10 inches from the foot­

end of the table. The supplementary 
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cable is attached to the snap<buckle of the special pulley assembly, 

directed upward through the excursion area and over the directional 

pulley wheel. The wrist cuff or the metal handle is attached to the 

snap buckle of the supplementary cable. The appropriate weight is 

placed on the weight pan. 

Subject: The subject assumes a sitting position l 1/2 fe~t from 

the head-enct of the table with his back to the bar. Dl.le to the nature 

of the exercise, this seated position must be slightly off center away 

from the exercising arm. The pronated forearm is completely flexed· 

and positioned close to the upper arm. The upper arm is placed on the 

thigh rest which has been pl aced verti cany on the table top. The 

wrist cuff is attached to the subject 1 s wrist, or the metal handle is 

grasped in the hand. 

Exercise: The subject performs the exercise by extending the 

elbow against the resistance offered by the table's pulley arrang~ment. 

Shoulder Abductor Exercises 

I. Shoulder Abductor Exercise: Side-L~ins 

Figure 31 

Table: The table top pulley 

is attached for operation as pre­

viously described on page 48. The 

metal handle or wrist cuff is 

attached to the cable's sna~ buckle. 

The appropriate weight is placed on 

the weight pan. 

Subject: The subject assumes 

a side-lying position with legs at 
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the head-end of the table. The position should be adjusted as necessary 

to place the hand fartherest away from the table directly above the 

table top pulley. The subject rests his head on the opposite arm. 

The metal handle is placed in the subject 1 s hand. The subject should be 

instructed to maintain the wrist and elbow in the extended position 

throughbut the exercise arrangement. The forearm can be pronated, supi-. 

nated, or in the neutral positio~. 

Exercise: The exercise is performed by abducting the arm against 

the resistance provided by the table 1s pulley arrangement. 

II. Shoulder Abductor Exercise: Standing 

Figure 32 

Tab 1 e: The special pulley 

assembly is attached for operation 

as previously outlined on page 50. 

The metal handle or wrist cuff is 

attached to the snap buckle of the 

cable. The appropriate weights are 

placed on the weight pan. 

Subject: The subject assumes 

an erect side-standing position at 

the foot-end of the table with the 

shoulder to be exercised fartherest from the table 1 s edge. The arm is 

fully extended at the side. The forearm and wrist may be in any posi:.. r n. 

tion, but a semi-pronated, supinated position is easiest~ The metal 

handle is placed in the hand. 

Exercise: To perform the exercise, the subject abducts.the shoulder 

to 90 degrees against the resistance offered by the table I s pulley 
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arrangement. 

Note: The subject should be instructed to maintain the hand and 
~ .' , . 

wrist in the extended position throughout the exercise arrarrnement. If· 

a greater range of movement is desired, a supplementary cabl.e must be 

attached·to the special pulley assembly's snap buckle. The ·Same ·proce-. 

dures would be foll owed except that the subject ·-Would need to stand 

farther away from the tab 1 e I s edge .. 

Shoulder Horizonltal Abductor Exercises 

I. Shoulder Horizonta;l Abductor Exer<:i~e: Standin9 

Figure .33 

Table: _ The special pulley. 

assembly is attached for operati~n 

as desGribed in Chapter IV, page 50. 

The directional .pulley wheel anq 

bar are attached and stabili:2:ed into 

position l O inches .. from· the foc:>t-end 

of the,_excursion area. A s4pplemen­

tary cab 1 e is .attached to the 

special pulley assembly's snap 

buckle. It is passed through the 

boot carriage excursion area·~nd across the.direqti-onal pulley wheel. 

The metal handle is attached to the sn~p buckle on _the en_d (jf the 

supplementary cable.· The appropriate weights are added to the weight 

PM· 

Subject: The subject ~ssumes ~n erect standihg position facing. 

the side of the table and approximately 2 feet closer-to the head-end 

than is th(;! bar. · The shoulder: fartherest from th.e bar is flexed to 
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90 degrees .. The arm and wrist are held in a semi ... pronated, supinated 

position. The metal handle is grasped in the·hand. 

Exercise; The subject horizontally .abducts the shoulder against 

the resistance offered by the table's pulley arrangement . 

. Note: The subject should be instructed to maintain the. elbow anq 

the wrist in the extended position throughout the exercise. Rotation 

of the trunk or other substitution should be avoided. 

II. Shaul der Horizontal Abductor :Exercise.:: St~_~din.51__ 

Figure 34 

Table~ The hip abductor assem-

bly is attached to the overhead 

pulley and locked into position as 

described in Chapter IV, page 47. 

The metal handle is attached to 

the snap buckle on the cable nearest 

the subject~ The appropriate 

weights are added to the weight pan. 

Subject: The subject assumes 

a side-standing position l 1/2 feet 

back from and facing the head .. end_of.''the':taohLwith the,shaulder· .. to be 

exercised fartherest from the table's edge. The shoulder to be exer­

cised is flexed to 90 degrees . The e 1 bow is extended, and the M,ris t 

is held in a semi-pronated, supinated position throughout. the exercise 

arrangement. The metal hand.le from the hip abductor assembly is grasped 

in the hand. 

Exercise: The exercise is performed by horizontally abducting the 

shoulder against the resistance offered by the table's pulley, 
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arrangement. 

Note: Rotation of the trunk or other substitution should be 

avoided. 

Shoulder Adductor Exercises 

I. Shoulder Adductor Exercise: Standing 

Figure 35 

Table: The overhead pulley 

assembly is attached for operation 

as outlined in Chapter IV, page 46~ 

The metal handle is hooked to the 

pulley's snap buckle, and the 

appropriate weight is placed on the 

weight pan. 

Subject: The subject assumes 

a standing position at the side of 

the table with the shoulder to be 

exercised closest to the table's edge. The shoulder is abducted 90 

degrees. The elbow is extended and the wrist and forearm pronated. 

The subject should be instructed to maintain this position throughout 

the exercise, The metal handle is grasped in the subject's hand. 

Exercise: The exercise is performed by adducting the shoulder 

against the resistance applied by the table's pulley arrangement. 

Note: Substitution of the trunk or leg flexors should be avoided. 

II. Shoulder Adductor Exercise: Standing 

Table: The special pulley assembly is attached ~or operation as 

described on page 50. The metal handle is attached to the pulley's 
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snap buckle. · The appropriate weight 

is placed on the weight pan. 

Subject: The subject assumes 

a side-standing position at the 

end of the tab le with the shoulder 

to be exercised closest to the 

table's edge, The shoulder is 

abducted to 45 degrees With the 

elbow and wrist pronated and extended, The subject should be instructed 

to maintain the elbow and wrist in this position throughout the exer­

cise. The metal handle is grasped in the subject's hand. 

Exercise: The subject adducts the shoulder against the resistance 

provided by the tab·le's pulley arrangement. 

Note: Substitution of the trunk or leg flexor,ts should be. avoided. 

Shoulder Horizontal Adductor Exercises 

I. Shoulder Horizontal Adducto.r Exercise: .Sitting. 

Figure 37 

Table: The hip rotator 

assembly is attached F;ft.\1~!l~p!f.1a'tion '!a!:iy 

outlined on page 50. The metal 

handle is attached to the supple­

mentary cable, and the appropriate 

weight is placed on the weight 

pan. 

Subject: The subject assumes 

a long sittihg position on the floor 

parallel to and at arm's length 
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from the foot-end of the table. The ~houlder is abducted to 90 degrees 

with elbow extended and the wrist semi-pronated, supinated, and 

extended. The subject should be instructed to maintain this position· 

wit;h the elbow and wrist throughout the exercise. The metal handle 

is placed in the subject's hand. 

Exercise: The exercise is performed by horizontally adducting 

the shoulder against the resistance offered by the table's pulley 

arrangement. 

Note: Trunk rotatibn should be avoided. 

II. Shau 1 der Hori zonta 1 Adductor. Exerctse: :. S tandi:t:19 .;_ 

Figure 38 

Table: The special pulley 

assembly is attached for operation 

as described on page 50. The bar 

and di.recti anal pulley wheel are. 

placed into a position 10 inches 

from the foot of the tab.le. The 
. ·:, -

supplementary cable is atta.ched to 

the snap buckle of the special 

pulley assembly, passed :through the 

boot carriage excursion area and 

over the directional pulley wheel. The me.tal handle is attached to the 

supplementary cable at this point. The appropriate weight is placed 

on the weight pan. 

Subject: The subject assumes a side-standing po~ition with his 

back approximately 2 feet closer to the head .. end of the table than is 

the bar. This position shoul,d be adjusted until he stands obliquely to 
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the table, thereby forming a 45-degree angle between the table's edge 

and his body. The shoulder to be exercised is closest to the bar and 

should be placed in a position of 90 degrees abduction. The elbow is 

extended, and the wrist and forearm are in a semi-pronated, ?upinated 

position. The subject should be instructed to maintain the position of 

the wrist and elbow throughout the exercise . The metal handle is placed 

in the subject's hand. 

Exercise: The exercise is performed by horizontally adducting 

the shoulder against the resistance provided by the table's pulley 

arrangement. 

Note: The rotation of the trunk should be avoided. 
,r 

Shoulder Flexer Exercises 

I. Shoulder Flexer Exercise: Supine 

Figure 39 

Table: The special pulley 

assembly is attached for operation 

as previously described on page 50. 

A supplementary cable is attached 

to the special pulley ass~~ly's 

snap buckle and passed through the 

boot carriage excursion area in the 

table top. The metal handle or 

wrist cuff is attached to the snap 

buckl'e of the supplementary cable. 

The appropriate weight is selected and placed on the weight pan. 

Subject: To exercise the shoulder flexors of the right shoulder, 

the subject assumes a supine position on the left half of the table. 
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The left arm may grasp the side of the table for support. The right 

elbow is extended, and the wrist may be pronated, supinated, or in the 

neutral position . The subject should be instructed to maintain the 

position of the wrist and elbow throughout the exercise . The metal 

handle is placed in the hand, or the wrist cuff is attached to the 

wrist. 

Exercise: The exercise is performed by flexing the shoulder 

·· against the resistance provided by the table's pulley arrangement. 

Note: To exercise the f l exors of the left shoulder, place the 

subject on the ri ght half of the tab l e top and repeat the above proce­

dures with the left shoulder. 

II. Shoulder Flexor Exercise: Standing 

Figure 40 

Table: The special pulley 

assembly is attached for operation 

as previously described on page 50. 

The metal handle is attached to 

the cable by utilizing the snap 

buckle . The appropriate weight is 

pl aced on the weight pan. 

Subject: The subject assumes 

an erect standing position with his 

back to the foot-end of the table. 

The arms are strai ght and held cl ose to the sides o The elbow is 

extended, and the wrist may be supinated, pronated, or in the neutral 

position o The subject should be instr ucted to maintain the wrist and 

elbow in this position throughout the entire exercise arrangement. The 
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metal handle is grasped in the hand , 

Exercise: The exercise is performed by flexing the shoulder to 

90 degrees against the resistance provided by the table's pulley 

arrangement. 

Note: Substitution of other muscle groups should be avoided. 

Shoulder Extensor Exerci ses 

I. Shoulder Extensor Exercise: Supine 

Figure 41 

Table: The overhead pulley is 

positioned along the track and 

attached for operation as described 

on page 46 . The metal handle (or 

the wrist cuff) is ,attached to 

the cable's snap buckle. The 

appropriate weights are placed on 

the weight pan . 

Subject: The subject assumes 

a supi ne position on the table with 

his head at the foot-end . To allow a wider range of movement, the 

subject's shoulder joint may be positioned l to 2 inches off the table's 

edge to allow the shoulder to be extended past the plane of the table. 

The shoulder to be exerci sed is placed in a position of 45 degrees 

flexion, with the elbow extended and wrist pronated and extended. The 

subject should be instructed to maintain the elbow and wrist in this 

position throughout the exerci se . The metal handle is grasped in the 

hand. 

Exercise: The exercise ts performed by extending the shoulder as 



94 

. far as possible against the resistance provided by the table's pulley 

arrangement. 

I I. Shaul der Extensor Exercise: . ,standi l"!9 

Figure 42 

Table: The special pulley 

assembly is attached for operation 

as previously outlined in Chapter IV, 

page 500 The metal handle is 

attached to the cable 1 s snap 

buckle. The appropriate weight is 

selected and placed on the weight 

pano 

Subject: The subject assumes 

an erect standing position facing 

the foot-end of the table. This position should be slightly off 

center to allow more freedom of movement. The arms ,are straight and 

held close to the sides,· The elbow should be e'xtended and the wrist 

pronated and extended. This position of the elbow and the wrist 

should be maintained throughout th.e exercise arrange~ent. The metal 

handle is gras·ped in, the subject '.,s, pronate.d hand. 

Exercise: The subject performs the ex.erci se by hyperextendi ng the 

shoulder as far as possible against the resistance provided by the 

table's pulley arrangement. 

Note: Substitution by other muscle groups should be avoided. 
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Shou l der Lateral Rotator Exerci ses 

I. Shoul de r Lateral Ro ator Exerci se: Supine 

Fi gure 43 

placed on the we i ght pan , 

Table: The special pulley 

assemb ly is att ached for utilization 

as desc ribed on page 50 . The 

supplementary cable is attached to 

the assembly 1 s snap buckle and 

passed through the carriage excursion 

area in the table top . The metal 

hand le i s attached to the supplemen­

tary cable by utilizing the snap 

buckle , The appropriate weight is 

Subject: The subject assumes a supi ne pos i ti on on the table with 

shoulders parallel to and 2 inches above the i ntersection of the head 

and foot secti ons . The shoulder i s med i ally rotated and abducted to 

90 degrees . The elbow i s f l exed to 90 degrees, and t he forearm is 

positi oned parallel to the t r unk . The wrist is extended and pronated . 

The subject should be instructed t o keep the elbow flexed and the upper 

arm on the table . The meta l handl e i s grasped i n the hand. 

Exercise: The exerci se i s performed by rotating the shoulder 

laterally agains t the resistance appl i ed by tne table 1 s pulley 

arrangement , 

Note: The exercise range should be 180 deg rees , 
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II. Shoul der Lat eral Rotat or Exercise: Si tti ng 

Figure 44 

on the wei ght pan o 

Table: The special pulley 

assemb ly is attached for utilization 

as previ ously described on page 50. 

Pri or to the exercise, the cable 

from the special pu ll ey assembly is 

passed through the boot carriage 

excursi on area in the table top . 

The metal handle is attached to the 

cable by utilizing the snap buckle. 

The appropriate weight is placed 

Subject: The subject assumes a sitting position in a chair facing 

the foot-end and pl aced at the si de of the table 3 inches below the 

intersection of the head and foot section of the table . The shoulder 

is medially rotated and abducted to 90 degrees, with the elbow flexed 

to 90 degrees and the entire arm rested on the table . The forearm and 

wrist are pronated . The subject should be instructed to maintain the 

position of the elbow and the wris t and keep the upper arm in contact 

with the table throughout the exercise arrangement. The metal handle 

is grasped in the hand o 

Exercise: The exercise i s per·formed by rotating the shoulder 

laterally against t he res istance offered by the tab l e's pulley arrange­

ment . 

Note: The exercise range should be approximately 90 degrees. 
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Shoulder Medial Rotator Exercises 

I. Shoulder Medial Rotator Exe cise: Supine 

Figure 45 

Table: The table top pulley 

is attached for operation as previ­

ously descri bed on page 48. The 

metal handle is attached to the 

cable 1 s snap buckle . The appropri­

ate weight is added to the weight 

pan . 

Subject: To exercise the 

medial rotators of the right 

shoulder, the subject assumes a 

supine position on the left hal f of the table top . The right shoulder 

is laterally rotated and abducted 90 degrees . The entire arm is rested 

on the table. The elbow is flexed to 90 degrees, and the wrist is 

extended and pronated . The subject should be instructed to maintain 

the angle of the elbow and to keep the upper arm in contact with the 

table throughout the exercise. The metal handle is grasped in the 

hand. 

Exercise: The exercise is performed by rotating the shoulder 

medially against the resistance provided by the table 1 s pulley 

arrangement. 

Note: The exercise range should be 180 degrees. To exercise the 

left medial rotators, the same procedures are followed except that the 

subject should be positioned on the right half of the table. 
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II. Shoulder Medial Rotator Exercise: Sitting 

Figure 46 

Table: The special pulley 

assembly is attached for operation 

as outlined on page 50.· The bar 

and directional pulley wheel are 

placed into position 10 inches from 

the foot-end of the table. The 

supplementary cable is attached to 

the assembly's snap buckle,·passed 

through the boot carriage excursion 

area and over the directional 

pulley wheel. The metal handle is attached to the snap buckle. The 

appropriate weight is placed on the weight pan. 

Subject: The subject assumes a sitting position facing the head­

end of the table in a chair placed at the side of the table and l 1/2 

feet back from the head-end of the table, The shbulder is abducted to 

90 degrees, and the upper arm is rested on the table top. The elbow is 

flexed to 90 degrees and held perpendicular to the table .top. The 

forearm and wrist are pronated. The subject should be instructed to 

maintain the position of the elbow flexion, t0 keep the upper arm in 

contact with the table, and to keep the wrist extended and pronated 

. throughout the exercise. The metal handle is grasped in the subject's 

hand. 

Exercise: The exercise is performed by rotating the shoulder 

medially against the resistance offered by the table's pulley arrange­

ment.· 

Note: . The exercise range should be 90 degrees. 
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Shoulder El evator Exercises 

I . Shoul der Elevator Exercise: Standi ng 

Figure 47 

Table: The special pulley 

assembly i s attached for operation 

as previ ously described in Chap- · · 

ter IV, page 50. The metal handle 

i s attached to the cable's snap 

buckle . The appropriate weight is 

placed on the weight pan . 

Subject: The subject assumes 

an erect standing pos ition at the 

end of the table with the shoulder 

to be exercised closer to the table's edge . The arms are straight 

and held close to the body . The elbows are locked i n extension, and the 

wrists are in a semi-pronated, supinated position. This pos i tion should 

be maintained throughout the exercise. The metal handle i s placed in 

the hand . 

Exercise: The exerci se is performed by elevati ng the shoulder 

against the resistance provi ded by the table's pull ey arrangement. 

Note: The body should be held erect duri ng the exercise . There 

should not be any tilting or lateral flexion in the trunk area . 

II. Shoulder Elevator Exercise: Supi ne 

Table: The special pulley assembly, bar , and directional pulley 

wheel are attached for operati on as described on pages 50 and 58. The 

exact angle and height of the ba r will be dependent on the subject being 
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exercised. However, for most sub­

jects, the angl e of the bar will be 

approximately 45 degrees . The 

pos i tion of the bar should be 

approximately 1 foot from the foot­

end of the excursion area . The 

usual height is 1 to 2 inches above 

the table top . The supplementary 

cable is attached to the assembly's snap buckle, passed up and over the 

directional pulley wheel positioned on the bar extending out slightly 

from the table's top. The metal handle is attached to this end of the 

supplementary cable. 

Subject: The subject assumes a supine pos i tion on the half of the 

table top opposite that of the arm to be exercised . The arms are 

straight and held close to the sides . The elbow is locked into exten­

sion while the wrist is extended and in a semi-pronated, supinated 

position. The feet may be positioned against the extension projecting 

outward from the bar. The metal handle is placed on the subject's hand . 

Exercise: The exercise is performed by elevating the shoulder 

against the resistance provi ded by the table ' s pulley arrangement. 

Note: The trunk should be stabilized duri ng the exercise. Lateral 

flexion or tilting of the trunk should be avoided. 

Upper Back Extensor Exercises 

I. Upper Back Extensor Exercise: Prone 

Table: The special pulley assembly is attached for operation as 

described on page 50. The appropri ate we i ght is placed on the weight 
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pan. 

Subject: When the head harness 

has been snugly affixed, the subject 

assumes a prone position on the 

table with the head and shoulders 

extended beyond the foot-end of 

the table. The arms are straight 

and held close to the body, The 

head and shoulders are below the table top level. Stabilization below. 

the shoulders may be necessary. The snap buckle is attached to the 

D-ring provided on the front of the head harness. 

Exercise: The exercise is performed by extending the upper spine 

against the resistance provided by the table's pulley arrangement. 

Note: The head should not be tilted backward or the trunk raised 

from the table, If the muscles of the neck are weak, it is suggested 

that another exercise arrangement be utilized. 

II. Upper Back Extensor Exercise: Sitting 

Figure 50 

Table: The table top assembly 

is attached for operation as 

described on page 48. The appropri­

ate weight is plated on the weight 

pan, 

Subject: After the shoulder 

harness has been securely attached, 

the subject assumes a sitting 

position facing and l 1/2 feet back 



from the head-end of the table, The upper legs are positioned to 

either side of the table top pulley's circular indention in the table. 

The hands may be placed on the sides of the table for support. Jhe 

upper back is flexed and the neck is slightly flexed. The snap buckle 

from the cable is attached to the metal projection on the shoulder 

harness. 

Exercise: The exercise is performed by extending the upper spine 

against the resistance provided by the table's pulley arrangement. 

Note: Movement should occur only in the upper back. Substitution 

of other muscle groups should be avoided. 

Trunk Extensor Exercises 

I. Trunk Extensor Exercise: Prone 

Figure 51 

Table: The special pulley 

assembly is attached for operation 

as outlined in Chapter IV, page 50. 

The resistance to the exercise is 

provided by the placement of the 

appropriate weights on the weight 

pan. 

Subject: After the shoulder 

harness has been firmly attached, 

the subject assumes a prone position 

on the table top with the upper trunk flexed over the foot-end of the 

tabte. The pelvic rest is positioned directly under the trochanters. 

The arms are positioned either behind the head or locked behind the 

back. The snap buckle from the special pulley assembly is attached to 



103 

the metal projection on the shoulder harness. Stabilization at the 

hips is necessary. 

Exercise: To perform the exercise, the subject extends the trunk 

against the resistance offered by the table's pulley arrangement. 

Note: The extension should be done without any lateral flexion 

in the trunk area. The head and shoulders should be raised upward in 

line with the spine. 

II. Trunk Extensor Exercise: Prone 

Figure 52 

Table: The table top pulley 

is attached for operation as previ­

ously outlined on page 48. The 

appropriate weight is placed on the 

weight pan. 

Subject: After the shoulder 

harness has been firmly attached, the 

subject assumes a prone position on 

the table top with the chest 

directly over the table top pulley. 

The pelvic rest is positioned directly under the trochanters. The arms 

are positioned either behind the head or behind the back. The snap 

buckle from the table top pulley is attached to the metal projection on 

the shoulder harness. Stabilization at the hips is necessary. 

Exercise: The exercise is performed by hyperextending the trunk 

against the resistance offered by the table's pulley arrangement. 

Note: The head and shoulders should be raised upward in line with 

the spine. Lateral flexion or twisting should be avoided. 
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Trunk Flexor Exercises 

I. Trunk Flexor Exercise: Supine 

Figure 53 

Table: The table top pulley 

assembly is attached for operation 

according to the procedures outlined 

in Chapter IV, page 48. The appro­

priate weight is placed on the 

weight pan. 

Subject: After the shoulder 

harness has been securely attached, 

the subject assumes a supine lying 

position on the table with the 

hands placed behind the neck. The snap buckle from the table top 

pulley is attached to the metal projection on the shoulder harness. 

Stabilization is needed at hip height to prevent the raising of the hips 

from the table. However, the legs and feet should not be stabilized. 

Exercise: The exercise is performed by curling the head and spine 

forward until the scapulae leave the table. 

II. Trunk Flexor Exercise: Sitting 

Table: The special pulley assembly, bar, and directional pulley 

wheel are attached for operation as previously described on pages 50 

and 58. The angle of the bar should be 90 degrees while the height will 

be dependent upon the individual's needs. The bar should be positioned 

and locked into place 10 inches from the foot-end of the excursion area. 

The supplementary cable is attached to the snap buckle, passed through 
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the carriage excursion area and 

across the directional pulley wheel. 

The exact height and angle of the 

bar will depend on the subject 

being exercised. The appropriate 

weight is placed on the weight pan. 

Subject: After the shoulder 

harness has been firmly attached, 

the subject assumes a long sitting position on the table top facing the 

weight pan and 1 1/2 feet back from the head-end of the·table. The 

legs wi 11 need to be stabilized above the knees. The arms may be 

positioned behind the batk or behind the neck. The snap buckle from 

the supplementary cable is attached to the metal projection on the 

shoulder harness. 

Exercise: The exercise is performed by flexing the trunk against· 

the resistance offered by the table's pulley arrangement. 

Trunk Rotator Exercises 

I. Trunk Rotator Exercise: Sitting 

Figure 55 

Table: The table top pulley 

is attached for use as described in 

the preceding chapter on page 48. 

The backrest is raised to a position 

of approximately 50 degrees. The 

appropriate weight is placed on the 

weight pan. 

Subject: After the shoulder 
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harness has been firmly attached, the subject assumes a modified sitting 

position following the contour of the table. The legs may be extended 

or the knees flexed over the two extensions on the carriage .. If the 

carriage is utilized, the height and angle will depend on the subject 

doing the exercise. In addition, stabilization .of the legs or feet may 

be necessary.· Prior to the exercis.e; the snap buckle from the table 

top pulley is attached to the metal prajection on the shoulder harness,.· 

The hands.are positioned behind the head. 

Exercise: The exercise is performed by raising the trunk to .a 

sitting position, keeping the elbows back in line. with the shoulders 

and twisting-the trunk to the l~ft, touching the right elbow to the 

left knee. The exercise is then repeated, touching the left el bow to 

the right knee, 

IL Trunk ·Rotator Exercise: Sitting. 

Figure 56 

Table: The special pulley 

assemblyJ bar, and directional 

pulley wheel a re attachect for opera- · 

tion as previously described on 

pages 50 and 58. The angle of the 

bar should be 9p degr~s .while the 

height Will be dependent upon the 

individual's need~.· The bar should 

be positioned and locked into place 

10 inches from the foot-end of the 

excursion area.· The supplementary cable is attached to the assembly's· ... 

snap buckle; passed through ·the carriage· iexc~rsion area and over the 
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directional pulley wheel. The appropriate weight is placed on the 

weight pan, 

Subject: After the shoulder harness has been firmly attached, the 

subject assumes a correct sitting position on the side .of the table with 

the rotators to be exercised next to the bar. The fingers are placed 

behind the neck, and the elbows are positioned in line with the 

shoulders. The snap buckle from the supplementary cable is attached to 

the shoulder harness. 

Exercise: The exercise is performed by rotating the trunk against 

the resistance provided by the table's pulley arrangement.· The elbows, 

which are maintained in a position in line with the shoulders, are 

turned as far away from the bar as possible. 

Note: The head and trunk should not be allowed to move forward. 

To exercise the opposite side~ the subject should sit on the other side 

of the table top. 

Trunk Lateral Flexor Exercises 

I. Trunk Lateral Flexor Exercise: Side-Lying 

Figure 57 

Table: The table top pulley 

assembly is attached for use as. 

previously outlined on page 48. 

The appropriate weight is placed on 

the weight pan, 

Subject: After the shoulder 

harness has been firmly attached, 

the subject assumes a side-lying 

position with the metal projection 
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on the harness directly above the table top pulley. The legs are 

straight, and the arms are positioned close to the body. Stabilization 

at the hips is necessary to avoid their raising during the exercise. 

Prior to the exercise, the snap buckle from the table top pulley is 

attached to the snap on the shoulder harness. 

Exercise: The exercise is performed by laterally flexing the 

trunk against the resistance offered by the table's pulley arrangement, 
f 

Note: The rotating of the pelvis to th~ right or left should be 

avoided. In addition, twisting of the body should be eliminated. The 

exercise may be repeated on the other side if desired. 

II. Trunk Lateral Flexor Exercise: Sitting 

Figure 58 

Table: The special pulley 

assembly, bar, and directional 

pulley wheel are attached for 

operation as described in Chapter IV 

on pages 50 and 58. The angle of 

the bar should be 90 degrees while 

the height will be dependent upon 

the individual 1 s needs. The bar 

should be positioned and stabilized 

10 inches from the foot-end of 

the excursion area. The supplementary cable is attached to the assem- . 

bly's snap buckle, passed through the boot carriage excursion area and 

over the directional pulley wheel. The appropriate weight is added to 

the weight pan. 

Subject: After the shoulder harness has been firmly attached, the 
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subject assumes a sitting ~osition on the side of the table 1 1/2 feet 

from the head-end with the lateral flexors to be exercised next to the 

bar. The fingers are plaGed behind the neck, Md the elbows are posi­

tioned in line with the shoulders. The snap buckle from the supplemen­

tary cab 1 e is attached to the metal projection on the shoulder harness. 

Stabilization at the hips is necessary. 

Exercise: The exercise is performed by 1 atera lly flexing the 

trunk against t.he resistance provided by the table's pulley arrangement. 

Note: If undue substitution is observed, one of th~ other exercise 

arrangements, reducing substitution to a minimum~ is suggested. 

Rotating the pelvis to the right of left, as well as twisting the body, 

should be avoided. Repeat using other side, if desired. 

Hip Flexer Exercises 

I. Hip Flexer Exercise: SittiHg 

Figure 59 

Table: The special pulley 

arrangement is attached for operation 

as previously descri~ed on page 50. 

The .a!)'l:>ropriate weight is placed on 

the weight pan. 

Subject: After the quadriceps 

boot is attached, the subject assumes 

a sitting position on the foot end 

of the table. The lower one-third 

of the thigh .is extended beyond the 

table edge,,, The knee is flexed to 90 degrees, and the ankle is slightly-

clbrsirflexed. This position of the knee and ankle shoul,d be maintained 
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throughout the exercise.· The hands are placed on the table top for 

support. The cable is attached to the quadriceps boot by threading it 

through the circular slot in the bottom of the boot and attaching the 

snap buckle around the cable itself. 

Exercise: The exercise is performed by flexing the hip against 

the resistance offered ~Y the table I s pulley assembly, 

Note: In· this exercise, the knee is flexed to allow the sartorius 

to be lengthened through a greater range of movement. Shifting of the 

weight laterally should be avoided. 

I I. Hip Fl exor Exercise: Standing 

Figure 60 

Table: The special pulley 

assembly is attached for operation 

as previously described on page 50. 

The appropriate weight is placed on 

the weight pan.· 

~ubject: The subject assumes 

an erect standing position with 

his back to the foot-end of the 

table. The arms are utilized for 

balance. With increased exercise 

loads, it is suggested that the hands be placed on two chairs, positioned 

to either side of the body. The knee is slightly flexed, and the hip is 

slightly hyperextended. The thigh cuff is securely affixed to the 

subject 1 s thigh l to 2 inches above the knee. The cable 1 s snap buckle 

is attached to the 0-ring provided on the back of the cuff. 

Exercise: The exercise is performed by flexing at the hip against 
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the resistance provided by the table's pulley arrangement. Flexion 

or hyperextension of the trunk should be avoided. 

Note: In this exercise, the knee is flexed to allow the sartorius 

to be lengthened through a greater range of movement. If desired, when 

the knee is not weak, the exercise could be performed with an extended 

knee utiliz1ng the ankle cuff; In this instance, all the one-joint 

muscles are forced to contract in order to maintain the position of 

the knee, Since the lever has been lengthened, less resistance will be 

needed. 

Hip Extensor Exercises 

I. Hip Extensor Exercise: Prone 

Figure 61 

Table: The special pulley 

assembly is attached for operation 

as previously described on page 50. 

The appropriate weight is placed 

on the weight pan. 

Subject: After the foot 

stirrup has been attached to the 

foot, the subject assumes a prone 

position on the table with the 

lower extremity flexed at the hip 

over the foot-end of the table, The knee is locked into extension, and 

the ankle is slightly dorsi-flexed. The hands are placed on the sides 

of the table for support. Stabilization at the shoulders may be 

necessary to reduce substitution. The snap buckle of the assembly is 

attached to the D-ring on the top of the foot stirrup. 
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Exercise: The subject extends the hip against the resistance 

provided by the table's pulley assembly. The exercise , range should be 

90 degrees. 

Note: In this exercise, the knee is extended in order to exercise 

the gluteals and hamstrings simultaneoutly. If the thigh cuff was 

utilized and the knee was slightly flexed, the extension of the hip 

would result primarily from glut~al contraction. 

II. Hip Extensor Exercise: Standing 

Figure 62 

Tab 1 e: The speci a 1 pulley 

assembly is attached for operation 

as previously described on page 50. 

The appropriate weight is placed 

on the weight pan. 

Subject: The subject assumes 

an erect standing position facing 

the foot-end of the table. The 

arms are utilized for balance. 

With increased exercise loads, it 

is sµggested that the hands be placed on two chairs, positioned to 

either side of the body. The knee and hip are slightly flexed. The 

thigh cuff is securely attached to the subject's thigh , 1 to 2 inches 

above the kriee. The cable's snap buckle is attached to the 0-ring 

provided on the back of the cuff. 

Exercise: The exercise is performed by extending at the hip 

against the resistance provided b/ the table's pulley arrangement. 

Flexion of the trunk should be avoided. 
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Note: In this exercise, the knee is flexed in order to exercise, 

primarily the gluteals. With the knee extended, the gluteals and ham­

strings would be exercised simultaneously. 

Hip Abductor Exercises 

I.· Hip Abductor Exercise: Standing 

Figure 63 

Table: The special pulley 

ass:embly is attached for operation 

as previously describetj on page 50. 

The appropriate weight is placed 

on the weight pan~ 

Subject: The subject assumes 

a side-standing-position at the 

foot-end of the table with the hip 

to be exercised fartherest from the 

table's edge. The hand closer to 

the table is placed on the table's edge for support. The thigh cuff 

is attached to the subject's thigh to 2 inches above the knee. The 

hip to be exercised is adducted to a position so that the feet are 

crossed. The cable's snpp buckle is attached to the D-ring provided 

on the medial side of the cuff. 

Exercise: The exercise is performed by abducting the hip against 

the resistance provided by the table's pulley arrangement .. 

Note; Lateral flexion of the trunk should be ayoided. The 

exercise could be performed by utili.z:ing the ankle cuff. In this 

instance~ though, stress is -placed on the lateral collateral ligament. 

To avoid injury.to the ligament, the movement of heavy loads should 
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never be attem~tkd b,y the knee. · 

I I. Hip Abductor Exercise: Si de.-Lyi ng 

Figure 64 

Table: The special pulley 

assernbly is attached for operation 

as previously described in Chapter IV 

on page 50. The appropriate weight 

is placed en the weight pan. 

Subject: The ankle cuff or 

the foot stirrup is attached to 

the subject. The subject ~ssumes 

a side-lyi~g position on the table 

with the cuff or stirrup directly 

above the l;>oot carriage extt.trsion area. The subject's top leg is the 

one which will be exercised in this arrangement .. The lower leg is 

flexed slightly at the hip so that it will not be .in the way of the 

exercising leg. If necessary, it can be stabilized to the table top 

by utilizingone of the straps, The leg to be exercised is positioned 
,., 

above the pulley assembly by extending the hip~ looking the knee in 

extension and the ankle in dorsi-flexion. This position of the knee 

and ankle should be maintained throughout the exercise. The arms may 

be positioned at the subject's sides, or the subject may rest his head 

on one .of the folded arms while the other rests on the table top for 

support. The snap buckle from the special pulley assembly is attached 

to the D-ring on the medial side of the foot stirrup or the ankle cuff; 

Exercise: The exercise! is performed by abducting the hip against 

the resistance offered· by ~he table's pulley arrangement. 
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Note: Lateral flexion of the trunk should be avoided. The 

exercise could be performed by utilizing the thigh cuff and thus 

reducing the stress on the lateral collateral ligament. If heavy exer­

cise loads are utilized, the thigh cuff should be used. 

Hip Adductor Exercises · 

I. Hip Adductor Exercise: Side-Lying 

Figure 65 

Table: . The special .pulley 

assembly is attached for operation 

as previously outlined in Chapter IV 

on page 50. The appropriate weight 

is placed on the weight pan. 

Subject: To exercise the right 

hip adductors, the thigh cuff is 

' attached 1 to 2 inches abo~e the 

right knee. The subject assumes a 

right-side lying position on the 

table with the lower legs and distal one-third of the thighs extended 

beyond the foot-end of the table. The left hip and knee are flexed to 

90 degrees and stabilized to the table by a strap attached 1 to 2 inches 

below the knee. The right hip is extended. The knee is locked in 

extension, and the ankle is maintained in a plantar flexed position. 

The snap buckle is attached to the thigh cuff's D-ring positioned on 

the lateral side of the thigh. 

Exercise: The exercise is performed by adducting the hip against 

the resistance provided by the table's pulley arrangement. 
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II. Hip Adductor Exercis~: Standing 

Figure 66 

Table: The special pulley 

assembly is.attached for operation 

as described on page 50. · The 

appropriate weight is placed on the 

wetght pan. 

Subject: The subject assumes 

a side-standing position at the 

foot.-end of the ta_b le.with the hip 

to be exercised closer to the 

table. The hand closer to the 

table is placed on the table's edge for support. The thigh cuff is 

attached to the subject's thigh 1 to 2 inches above the knee. The hip 

to be exercised is ~lightly abducted, The cable's snap buckle is 

attached to the D-ring provided on the lateral side of the cuff. 

Exercise: The exercise is performed by adducting the hip against 

the resistance provided by the table's pulley arrangement. 

Note: Lateral flexion of the trunk should be avoided. This 

exercise could be performed by utilizing the ankle cuff, In this 

instance, though~ stress is placed on the medial collateral ligament. 

To avoid injury to this ligament, the movement of heavy loads should 

never be attempted by the knee. 

Hip Medial Rotator Exercises 

I. Hip Medial Rotator Exercise:· Sitting 

Table: __ T_he special pulley assembly is attached for operation as 
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previously described in Chapter IV, 

page 50 .. The appropriate ·weight is. 

placed on the weight pan. 

Subject: After the an.kl e cuff. 

has been attached, the supject 

assumes a sitting position in a 

chair positioned at the-end of and 

l foot from the foot-of the table. 

The hip to be exercised is _fartherest from-the taple'_s edge. The· 

thighs -are stabilized to t;he chaii,r by utilizing one of the table straps 

or a supplementary strap. Th.e foot closest to the table is placed 

under the chair. The other leg is flexed to 90 degrees at the knee and 

ankle. This position should be maintained throughout the exercise. 

If needed~ -the thigh rest may be positioned under the thigh to _allow a 

greater range of movement and help prevent substitution. The buckle 

from the special p\.llley _assembly _is .snapped to the D-ring on the medial 

si.de of the cuff· pr stirrup. · 

Exercise: The exercise is performed by rotating the thi.gh medially 

against the resi.stance provided by. the table's pulley arrangement. 

Note:. The knee and ankle mu$ t be mai ntai neq in the 90-degree 

flexed-position. The ankle is moved laterally while the kne~ is main­

tained in the same relati_ve position throughout the exercise,. 

II. Hip Medial. Rotator Exercise~ Standing 

Table: .. The sp_ecial pulley .assembly,_ bar, '~nd directional pulley 

wheel are attached for operation as previously described on pages 50 

·and 58. The angle of the bar should be 90 degrees while _the height of 
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the bar will be dependent upon the 

subject performing the exercise. 

The bar should be positioned and 

stabilized lO inches from the foot .. 

end of the excursion areai Th~ 

supplementary cable is attached to 

the special pulley assembly I s snap 

buckle, passed through the boot 

carriage excursion area and ov.er the directional pulley wheel. The 

appropriate weight is placed on the weight pan. 

Subject: To exercise the right hip medial rotators, the subject 

assumes an erect standing position at the side of the table and facnng · 

it with the weight pan on his lefti Prior to the exercise, the stirrup 
I 

is attached to the subject's foot, and the leg is -lifted and p:laced 

across the width of the table. The knee is extended and should be 

maintained in this position throughout the exercise. The hands may be 

placed on the table top for support. The hip is laterally rotated, 

and the snap buckle is attached to the D-ring provided on the lateral· 

aspect of the stirru~. 

Exercise: The exercise is performed by medially rotating the hip 

against the resistance provided by the table's pulley arriangement. 

Note: Unless the subject is tan enough to rest the leg comfortably 

on the table, this exercise should not be performed. To exercise the 

medial rotators of the. left leg, the same procedure$ are fol lowed 

except the subject assumes the stanc!ing position at the side of the· 

table and facing it, with the weight pan on his right .. 
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Hip Lateral Rotator Exercises 

I. Hip Lateral Rotator Exercise: Sitting 

Figure 69 

Table: The special pulley 

assembly is attached for~operation 

as previously described on page 50. 

The appropriate weight is placed 

on the weight pan. 

Subject: After the ankle 

cuff has been attached, the subject 

assumes a correct sitting position 

in a chair positioned perpendicular 

to and 1 foot from the foot-end 

of the table. The thighs are stabilized to the chair by utilizing one 

of the table straps or a supplementary strap. The foot fartherest from 

the table is placed under the chair. The closer leg is flexed to 90 

degrees at the knee and ankle . This position should be maintained 

throughout ~he exercise. If needed, the thigh rest m1y be positioned 

under the thigh to allow a greater range of movement and '.. help prevent 

substitution. The snap buckle from the special pulley assembly is 

snapped to the D-ring on the lateral side of the cuff or stirrup. 

Exercise~ The exercise is performed by rotating the hip laterally 

against the resistance provided by the table 1 s pulley arrangement. 

Note: The knee and ankle must be maintained in the 90 degree 

flexed position. The ankle is moved medially while the knee is main­

tained in the same relative position throughout the exercise. 
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II. Hip Lateral Rotator Exercise: Standing 

Figure 70 

Table: The special pulley 

assembly, bar, .and directional 

pulley wheel are attached for 

operation as described on pages 50 

and 58. The angle of the bar should 

be 90 degrees while the height of 

the bar will be depent:lent upon the 

subject performing the exercise. 

The bar should be positioned and 

stabilized 10 inches from the foot­

end of the excursion area. The supplementary cable is attached to the 

special pulley assembly's snap buckle, passed through the boot carriage 

excursion area and over the directional pulley wheel. The appropriate 

weight is placed on the weight pan. 

Subject: To exercise the left hip lateral rotators, the subject 

assumes an erect standipg position at the side of the table and facing 

it, with the weight pan on his left. Prior to the exercise, the stirrup 

is attached to the subject's foot, and the leg is lifted and placed 

across the width of the table. The khee is extended and should be 

maintained in this position throughout the exercise. The hands may be 

placed on the table top for support. The hip is medially rotated, 

and the snap buckle is attached to the D-ring provided on the medial 

aspect of the stirrup. 

Exercise: The exercise is performed by latE!rally rotating the 

hip against the resistance provided by the table's pulley arrangement.· 

~ote: Unless the subject is tall enough to rest the leg comfortably 
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on the table, this exerc:ise should not be performed; To exercise the 

lateral rotators of the right hip, the same procedures are followed , 

except the subject assumes the standing at the side of the table and 

facing it, with the weight pan on his righti 

Knee Extensor Exercises 

I. Knee Extensor Exereise: · Supine 

Figure }l 

Table: . The special pulley. 

assernbly_is.attach£:1d for utilization­

as previously described in Chapter IV 

on page 50 •. The appropriate weight 

is placed on the weight -pan. _ 

Subject: . After the· foot -stirrup 

has'· bee.n -attabijed to. the· foott the 

subject assumes a supine position 

on the table with the ., ewer leg and 

distal ohe-third of the thigh 

extended beyond the taple's edge. The thigh rest may be .placed under 

the thigh on the tab 1 e top to· a 11 ow a greater range of mqvement in the 

knee. The thigh should b.e stabilh;ed to the table by utilizing the 

straps across the thi.ghs,and iliac crest .. Th~ knee. to be exl:!rcised 

should be flexed· to 90. degrees •. If needed, a 1 ong b90t strap may be 

utilized to assist in holding the non-exereising lower leg in -a flexed 

poh_tion parallel to the table's leg. The s/nap buckle .of -the assembly 

is attached to the o~ring at,the heel of the foot:~tirrup .. 

Exerc.ise:. The exercise is performed by extending the knee against 

the resistance offered by, the -table's pulley arrangement. 
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Note: The exercise tange should be 90 degrees. 
~ . . . . . 

I I. ·· Knee. Ex.tensor. Exerttiie.: .: Prorie .. 

Table: The. speGial-pulley 

assemblj$ bar, and directtonal 

pulley wheel are attached for 

operation'2\as previously described 

Figure ·72 

on pages 50 and 58. The exact 

locatfon, hefght~ and angle of the 

bar will be determined by the indi-. 

vi dual need.s of: the subject perform .. · 

ing the exercise; For the experi­

menter's purposes, .the bar was, 

positioned at, the end of the excursion area near the cenfer_ of the 

table.· The a~gle of the bar was 90 degrees while the height was 

approximately l foot. A supplementary cable is attached to. the 

assembly I s snap buckle, 'passefd·/i:hroligh ';itb~ :excursioni;,a~ea::ariq,;Q¥er:,tht! 

direc;:tional pulley._ The appropriate weight is placed on the weight pan. 

Subje~t;. After the foot stirrup has ~~eh firmly affixed; the 

subject assumes a prone._position -on the. table with his head at the foot .. 
j:; ', ' . 

end. This posi~'ion .on the. table must ·be off .. center in. the direction . ·· 

opposite that of the knee to be exercised (i.e., on the. right half of­

the table_if the left knee is to. be exercised).· The knees are positioned 

so that they are l to 2 feet close_r to the head-end of the table than 

is the bar.· The table's strap is positioned across the subject's 

thighs, close to ther.;knees. The knee to be exercised is ._flexed to. 

90 degrees in front of the bar. The arms may be used to stabilize the 



123 

body by grasping the table 1 s edge. Prior to the exercise, the cable 

snap buckle is attached to the D-ring at the heel of the stirrup. 

Exercise: The exercise is performed by extending the knee against 

the resistance offered by the table's pulley arrangement. 

Note: The exercise range shoulc:I be 90 degrees. 

Knee Flexor Exercises 

I. Knee Flexor Exercise: Prone 

Figure 73 

Table: The special pulley 

assembly is attached for operation. 

as previously described on page 50. 

The appropriate weight is attached 

to the weight pan. 

·Subject: After the ankle cuff 

or foot stirrup has been securely 

attached, the subject assumes a 

prone position on the table with 

the ;puff· above the boot carriage 

excursion area. Stabilization is made by attaching the table 1 s straps 

across the subject 1s thigh just above the knee and at the iliac crest. 

The hat'lds are plabed on the table 1 s edge for support. The knee to be 

E;1xercised is extended to a position restipg on the table top. · The 

ankle is dorst-flexed if the gasty,ocnemius is to be exercised and 

plantar-flexed if only the hamstrings are to be exercised, The snap 

buckle of the cable is attached to the 0-ring on the ankle cuff just 

in front of the ankle. 

Exercise: The exercise is performed by fle)ting the knee against 
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the resistance offered by the table's putlJy arrang~ment. · 

II. Knee Flexer Exercise: Prone 

Figure 74 

Table: The special. pulley 

arrangiment is attached for ijtili­

zation as previously described on 

page 50. The appropriate weight is 

attached to the weight pan. 

Subject: After the ankle cuff 

has been securely attached~ the 

subject assumes a prone position 

on the table with the lower leg 

extended beyond the foot-end of. 

the table. The hands are placed on the table's edge for support. The 

knee being exercised is extended. The ankle is dofsi-flexed if the 

gastrocnemius is to be exercised and plantar-flexed if only the ham­

strings :are . to be ex.er.c:lsed.'.. Stabi 1 i zati6n. :shou~:d .... be:mlade_,above .. the . 

knee and at the iliac crest. The snap buckle from the assembly is 

attached to the D-ring positioned on the anterior portion of the ankle, 

Exercise: · The exercise is performed by flexing the knee against 

the resistance offered by the table I s pulley arrangement. 

Note: The exercise range should be approximately 125 degrees. 

Ankle Dorsi-Flexion Exerctses 

I. An~le Oor.si-Flexh:m E~e,t.¢,i;se:. _ Sttting .. 
... •· . · r ... .... -,_ · , · .. - .L., ......... -.-· ·· .... -·... ... . - ., · ,·· .. · . · ... 

Table:. The special pulley assembly is, attached for use as 

describetj on page 50. The appropriate weight is placed on the weight· 
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pan. · 

Subject: After the boot with 

the toe extension is attached to 

the fo0t, the subject assumes a 

sitting position on the foot-end of 

the table. The knee is flexed to 

90 degrees and extended beyond the 

table's edge approxirnately.l to 2 

inches, This position of the knee sbould,be ~aint~ined throughout the 

exercise. The thigh rest is pJaced under the thigh close to the knee. 

Stabilization at the thighs maybe necessary. The arms are positioned 

at the sides of the table for support. The starting position is with 

the ankle plantar flexed. The snap buckle is attached to the toe exten­

sion on the boot. 

Exercise: The exercise is performed by dorsi-flexing the ankle 

against the resistance provided by the table's pulley arrangement. 

Inversion c\nd eversion should be avoided. 

II. Ankle Dorlf-Flexion Exercise: Supine 

Figure _76 

Table: The special pulley 

assembly, bar, c\nd directional 

pulley wheel are attached for 

operation as described on page 50. 

the bar should be perpendicular to 

the table, top and elevated l 1/2 

feet above the table. The bar should 

be positioned and stabilized 
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10 inches from the-foot"7end of the excursion area. The special pulley 

assembly's snap buckle is p\issed through the carriage excursion area 

and over the directional pulley wheel. The appropriate weight is 

applied to the weight pan. 

Subject: The boot with the toe extension ii attached to the sub• 

ject's fobt. The subject assumes a supine position on the table :with 

the ankle to be exerci,ed 2 t6 3_ inches in front of the bar and 

directional pulley wheel. The arms are used to stabilize the body. 
. . ; 

The hip and knee are extended and must be maintain~d in this positi-0n 

throughout the exercise. Stabilization below _the knee may be necessary,_ 

Prio~ to the exercise, the ankle is plantar flexed; and the snap buckle 

is attached to the s 1 ot provided on the toe extens·1 on. 

Exercise: The exercise is. performed by dorsi .. flexing the ankle · 

against the resistance offered by the table's pulley arrangt:!ment. 

Inversion and· eversion should be avoided~ 

Ankle Plantar-Plexion, Exercises. 

I. Ankle Plantar-Flexion; E~erctee: · Sup:ilne 

Figure 77 

Table: The overhead pulley is 

attached for operation as previously 

described on pag_e-46. The appropri­

ate weight is placed on the weight 

pan. -

Subject: After the boot with 

the toe extension has- .been attached, 

the subject assumes a supine posi­

tion on the table top with the 
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ankle to be exercised directly below the overhead pulley. The arms are 

used to stabilize the body. The hip and knee are exten9ed and should 

be maintained in this position throughout the exercise. Stabilization 

is necessa,ry at the knee. Prior to the exercise, the ankle is dorsi-· ,: 

flexed and the snap buckle is attached to the slot provided on the 

toe 1 s ~xtension~ 

Exercise: The exercise is performed by plantar-flexing the ankle 

against the resistc;1nce provided by the table 1s pulley arrang,ernent. 

Inversion and eversion should be avoided. 

II. An!<.le Planta.r .. Flexio-n.Ex.e·r.:ctse: :~Sitting 

Figure 78 

Table: The special pulley 

assembly, bar, and directional 

pulley wheel are attached for use 

as described on pages 50 and 58. 

The bar is placed at a height of 

l to l l /2 feet, .. at a 90-degree:·angle 

and at the end of the excursion area 

near the center of the table. 

The supplementary cable is attached 

to the snap buckle, passed through 

the boot carriage excursion area and over the directional. pulley wheel, 

The appropriate weight is placed on the weight pan. 

Subject: After the boot with the toe ~xtension has been attached, 

the subject assumes a long sitting position on the foot-end of the 

table facing the bar. This position on the table must be off-center 

in the direction opposite that of the ankle to be exercised. The 
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ankles are positioned at least 3 inches in front of the bar. The arms 

are placed on.the table top for support. The hip and knee are extended 

and may need to be stabilized. · Prior to the exercise, the ankle is 

dorsi-flexed, and the snap b1,.1ckle is attached to the slot provided on· 

the toe extension df the boot. 

Exercise: The exercise is performed by plantar-flexing the ankle· 

against the resi.sta11ce offered by the table's pulley arrangement. 

Inversion and eversion should be avoided. 

Ankle Inversion Exercises 

I. Ankle Ir:iversion Exercise: Sittiing 

Figµre· 79 

Table: The hip rotat6r attach-

ment is attached for u.se as previ -

ously described on page 50, The 

position of the attachment's pulley 

6h the swivel oead:will be dependent 

upon the length of the subject's 

lower leg. The appropriate weight 

is placed on the weight pan. 

Subject; The foot stirrup or 

drilled boot is placed on the sub-· 

ject's foot. The subject assumes a correct sitting position on the foot­

end of the table top. The knee is flexed to 90 degrees and extended 

beyond the table's edge approximately l to 2 inches. The thigh rest is 

placed under the thigh close to the knee. Stabilization above the 

knee may be necessary. The hands are placed on the table top for 

support. The ankle is locked in dorsi..,flexion and should be maintained 
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in this position throughout the exercise. The snap buckle from the 

pulley closest to the ankle to be exercised is attached to the 0-ring 

on the bottom of the foot stirrup. 

Exercise: The exercise is performed by inverting the ankle 

against the resistance offered by the table's pulley assembly. 

II. Ankle Inversion Exercise: Supine 

Figure 80 

Table: The hip abductor 

assembly is attached to the overhead 

pulley and locked into position 

according to the instructions 

presented in Chapter IV, page 47. 

The appropriate weight is placed 

on the weight pan. · 

Subject: The foot stirrup 

or drilled boot is attached to the 

subject's ankij~. The subject 

assumes a supine position on the table with the ankles to the left of 

the pulley assembly. The arms are used to stabilize the body. The leg 

nearest the table's edge is flexed at the knee and hung off the table's 

edge. The ankle to be exercised is locked in dorsi~flexion and should 

be maintained in this position throughout the exercise. Stabilization 

may be necessary both below and above the knee , The cable's snap 

buckle closest to the ankle to be exercised is attached to the 0-ring 

on the bottom of the stirrup. 

Exercise: The exercise is performed by inverting the ankle against 

the resistance provided by the table's pulley arrangement. 
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.Ankle Eversion Exercises 

I. Ankle Eversion Exerci,e: Sitting 

Figure 81 

Table: The hip rqtat?r attach• 

ment is attached for use as 

preViou~ly described on page 50. 

The position of·the attachment's 

swivel.~fuead will .. lbe:;deperident ,'.,, 

upon the length of the subject's 

lower leg. The appropriate weight 

is placed on the weight pan; 

Subject:. The foot stirrup or. 

drilled boot is placed on the~sub-

ject 1s foot. The subject assumes a sitting position -on the foot'.'.'end 

of the tab 1 e. The knee is flexed 90 degrees and. extended beyond. the 

table's edge approximately l 'to 2 inches. The thigh rest is placed 

under the thigh .close to the knee; Stabilization above the . knee may be 

necessary. The hands are pl aced on the table I s top for support. ThE;! 

ankle is locked in dorsi•flexion and-should be maintained in this 

position throughout the exercise.· The snap buckle from the pulley far­

therest from the ankle to be exercised is attached to the D·ring on the 

bottom of the foot stirrup. 

Exercise:· The exercise is performed· by evert.ing the ankle against 

the resistance offered by the table's pulley assembly. 

II. Ankle EYersion Exercise:. Supin! 

Table: The hip abductor assembly is attached to the overhead 
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pulley and locked into position 

above the table as described on 

page 47. The appropriate weights 

. are placed on the weight pan.· 

Subject: The foot stirrup·or 
) 

drilled boot is a~tached ta the 

subject's ankle. The ·subject 

assumes •. a supine position on the. 

table with the legs .straddling the pulley assembly •. · The arrns may be· 

utilized to stabilize the body. The ankle tq be exercised.is ·locked 

into dorsi~flexion and should be maintained in this position~throughout 

the exercise.·· St~bi1ization is necessary below the knee; The cable's 

snap buckle closest to the ar:rkle to be ,exercised is attached to the· 

D~ring on the bottom of the stirrup~· 

Exercise:: The exercise is .performed by everting the ankle against 

the resistance provided by the tabl~'s pulley arrangement. 
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SUMMARY AND RECOMMENDATIONS · 

.This study was undertaken in ~n effort to develop a more useful 

manual for the operation of the ~lgin Exercise Tabl.e. The material 

presented was·compiled after a.survey of the literature pertaining to 

progressive resistance exercise, progressive resistance exercise; 

equipment, and the Elgin Exercise Tablei 

. In an attempt to provide background information .concerning the 

proper operation of the Elgin Exercise Table, the objective,, principl~sj 

techniqu_es, and hazards of :Progressive re.sistance exercise were pre .. 

sented. DeLorme's initial and subsequent exercise. programs, and their 

modifications were revie\'i'ed to provide information on the proper opera­

tion of the Elgin Exercise Table and the organization and administration 

of ;an exeh:ise program designed to develop mµscular strength .. 

Since the investigation of.the manufacturer's specific;;atioris and 

the literature revealed a lack of information concerning the operation 
~ ' ' 

and effectiveness of the Elgin Exer,cise Table; a search was made for 

information on other progressive resistance exercise equipment. A 
' study was made of the benef.i ts and value~ of· the other equ i prnent in an 

attempt to gain more instght into the use of the Elgih Exercise ,Table. -

The Elgin Exercise Table was explored through experimeritation with and 

wi·thout subjects. The procedures for operating the table -and the. 

Various supplementary accessories and attachments.were _determined and 
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described. 

Seventy-six exercises were devised throLJgh anatomical and 

kinesiological analyses. Two exercises-for each of the major joint 

actions were devised on the basis of fourteen criteria. . . . 

l ~3 

In the writer's opinion, the Elgin Exereise·Table has potential as. 

a progressive resistance exercise apparatus in the physi~al education 

programs of today's schools and colleges-Where corrective or adapted 

programs exist. It would seem to have unlimited possibilities for 

exercising specific muscle groups needing strengthening. It-provides 

an accurate method of-evaluating exercises in which the exercise load, 

position of the subject; and the range of motion through which the 

joint is moved can be accurately controlled. The versatility of the 

table can provide a wider variety of exercises_ thereby-decreasi'ng the 

monotony of one established exercise pattern .. 

If the desired results are to be realizeq, the exercise program 

must be accurately controlled and administered. Since the Elgin.Exer­

cise Table has been designed and developed especially tq meet these 

requirements, it is felt that the unit could help to. eliminate the 

necessity of constantly improvising apparatus for use.in the body 

mechanics, corr~ctives, and adapted physical education programs. 

Recommendations for Further Study 

Today there is considerable disagreement in the anatomic~l liter:a .. 

ture regarding ihe specific action of individual mus~les in the human 

body. 11 It is an established fact that muscles _do not always participate 

in the actions which their contractions could aid; therefore, it is 

accurate to speak only of the actions of muscle g~oupsl ~nd not of 
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individual inuscles11 (8:236): This fact results in the need for kinesi­

ological and electromyographical studies of the actions of specific 

muscles during ~ertain activities. These studies could do much to 

substantiate or disprove our theorie~ of mµscle function and exercise~ 

For example, in performing the ".sit.,.up 11 exercise, to what E:ixtent 

do the lower abdominals; the upper abdominals, or .both participate in 

the movement which occ1,1rs? · Should a different exercis·e be designed to 

strengthen the lower abdominals? A movie camera or a sequential movement · 

camera might be used in conjunction with the EMG apparatus to show at 

what point-in the exercise the action potentials occur. - Research into 

the inuscle function and the exercise itself might,possibly.r~sult in 

evidence that the muscles are not strengthened as effectively fn our 

11 standard-exercise 11 as we have believed, and that some other exercise 

arrangement would be more efficient.· 

This research, if it is to be accurate, must be precise .and 

conducted as carefully.as possible with objective tools. Perhaps.the 

Elgin Exercise Table can serve as a tool to aid th~ researcher in­

conducting a better controlled, more accurate study. 
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Miss Mai'y Jess Tibbels 

TNa.tMI L ~- N.0. . 
·-·UI\.QIIIQ 

11111 QIMLllll aTllllR 
~ NA•~Wffl-0&116 

April 11, 1970 

Colvin Physical Education Center 
Oklahoma State Univesity 
Stillwater, Oll:lahoma 

Dear Miss Tibbels: 

Please forgive l)ly· delay in not answering your letter earlier but I have been out 
of the country a great deal in the past ·two months, 

My interest and. work in progressive resistance exercises began back at ·the Gardner 
General Hospital in Chicago, Illinois in 1944; It was while I W!ilS stationed at 
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the Gardner General Hospital fresh out.of internship that I was assigned to.an 
orthopedic ward, where patients who had received their maximum benefits from hospi­
talization were gathered prior to their either being discharged from the Service 
or being sent to a rehal;>ilit!iltion center, Oftentimes the1:1e men :were on·the ward 
fmr a period of one to three months awaiting disposition. I was responsible for 
doing their discharge examinations, and as I examined ·them.I became acutely aware 
of the residual atrophy and stiffness that most ·or them had in the involved joints, 

Having. at the age of fourteen a long-:-drawn out 'chronic illness, I becamEl interested 
in different types of strength exercises and have ever since that time been involved 
in actual participation, research, imd writing about exercises, chiefly the resistance 
type. Therefore by the time I had become involved in orthopedic work in the arlllY, 
I had already been engaged in weight lifting exercises for a period.of approximately 
ten years. I saw no reason why·from a physiological or pathologiCE;Ll point of view · 
th(3.t progressive resistance e;x:ercises could not be appl:j.ed in patients.with c1:1rtain 
medical and surgical disorders, It was at the Gardner GEmeTal.Hospital that I under­
took a program of investigation to assess the effectiveness of PRE in different 
conditions. In order to exercise painful stiff and unstable joints, one could of 
course not use rout;tne athletic equipment. This inspired me to develop equipment 
adaptable to patient use,. Ther.efore with the help of the hospital engineers and 
maintenance crewf!, all the original progressive resistance exercise equipment used 
lilt that time was: constructed under my supeTVision. ' 

During this period of developing the techniques of PRE and building the equipment, 
several people became interested in manufacturing the equipment for commercial 
purposes. One of them was act'ually a patient at the Gardnef General Hospital at 
that time, This patient lived in Elgin, Illinois, and in 1945 I decided to let him 
manufacture the equipment. He therefore formed the Elgin Exercise.Appliance Company 
and took over the manufacture of the equipment in Elgin upon his discharge from the 
hospital in 1945, .Mr, Gannon, the man ;t>eferred to above, since t~t time has owned 
and directed the .EJ.gin,Exercise Appliance Companf>·and·I have worked with hinl in the 
design of equipment over the years. 
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In the first two or three years of manufacturing the equipment, the designs changed 
rapidly. In:i.tially we built separate devices for each joint, in other words we had 
one table just for quadriceps exercise, another stand for hip exercises, a rack type 
of affair for back exercises, and a tilted board for abdominal exercises. There was 
a table designed for certain shoulder and hand .exercises. As time went along it 
became obvious that six or eight pieces of equipment occupil:ld too much space and.it 
was neithl:lr economical or functionally optimum. Therefore we attempted to bring 
most of the exercises done on the indiv:i.dual pieces of equipment into one .large 
piece of equipment. This resulted in the Elgin Table to which you referred in your 
letter. · 

The first Elgin.Table.was sold commercially, as best I can remember, in 1946. 

I came to the Massachusetts General Hospital in 1946 and did the work on progressive 
resistance exercises in poliomyelitis, muscular dystrophy, and other types of 
diseases and injuries. I did work in this area for two or three y\'lars and then.went 
back into orthopedic surgery, 

I still am involved in certain'research projects dealing with exercise and testing 
techniqu\'lS but more at the laboratory than at the clinical level, If it would be 
of any interest to you, I co1ll.d send you some photogr&phs of t)l\'l first PRE equipment 
us.eel for clinical purposes. I think I have somewhere slides or photographs of 
the equipment used at the Gardner General Hospital in 1944, 45, and 46, 

There are approximately 100 exercises that can be done on the Elgin Table. I found 
over the years that most people who use the table really don't appreciate the wic)e 
variety of exercises possible, The book I published with Dr. Watkins to which you 
referred in your letter shows quite a large number of these exercises, 

Thechi\'lf factors with which we were concerned in the construction of the Elgin Table 
were those dealing with the older age groups with complicating factors, such as 
cardiovascular disease, hernias, hypertension, etc. The table had to provide not only 
a wide range of activities b'\lt also permit these exercises to be done in a very safe) 
fashion, T4e table also had to include enough flexibility to permit one to exerc;lse 
most of the major joints throughout the full or partial range of motion against most 
an.y resistance required. Another factor built into the table was that auto-assistive 
exercise.s had to be considered. Oftentimes the patients, as you well recognize, 
cannot operate against gravity, so much of the planning was done to allow assistance 
as well e.s resistance in the performance.of exerciSl:lS, 

I hope this information is of the type for which you are looking •. If not, I would 
be happy to cooperate in any way I can. 

Thank you once again for. your interest in our.equipment and techniques. 

~~~ 
TLD/rt. 

Thomas L. DeLorme, M. D, 
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