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CHAPTER 1
INTRODUCT ION

From the beginning of time, man's-eXistence has been strongly
fnf1uenced by his-Strength and endurance. As the centur1es passed, ouyr
commercialized ahd-automated societyvevo1vedesdne in which man needed -
only minimal strength énd enﬂurance to carry on his dai1y'éct1vities,.'
Activities beyond this daily fdutine,are rarely hand1ed-effectﬁVe1y and
efficfently, | |

The impact such a sty1é of 1iving has on society s not fo be felt
Tightly. Fami]idr-to almost a11 Americans dre»the emotional stress of
the urban_rat‘rage; the rich éndip]entifu1,food.a]]owed us byfour ' v
afflbence.rand the ease of an era of machines. - These"are all thr.eats to
our health because all contribute'té heart disease,=wh{ch kills more
Americans than any other sing]e-cause<~a1mostfé m1]1ion?é yearf(48:7f;

The last décade has, however, been marked with 1ncreased interest
in bodily development and conditioning through various forms of exercise.
This -interest is witnessed by the influx of~1ndividua1 body building
programs -for home use; the grbwth_and spréad of health spas and studias
all over;the cbuntry; the increaséd emphasis on physicalvrehabilitation
of the hospitalized; the increased popularity of exercise equipment and
conditioning classes in-the physical eﬁucatﬁ¢h programs.bf today's |
schbo1s and colleges; and the expahding reséanch and scientific approach

to conditioning qur athletes.



Even with the expanding information concerning exercise and its
benefits, there are still peop]é who seek the "effortless way" to
improve their body condition. These members of society turn to "gadgets"
and "fahcy machines" on the market with the end result being little '
more than a drained purse,

The more conscientious members of society are becoming more aware
of the ﬁegds for and benefits of exercise and are taking part in such
programs qs-jogging, aerobics, XBX, 5BX, progressive,fesistance exercise
or weight training, These people are the ones who heed the warnings of
the Foqd ahd Drug Administration who write; "Only exercise can solve

our society's problems," and "Exercise can yield benefits only in direct
,proportibn to'the amount of human effort that goes into it" (48:97).
These,conscientious»members of our society will hotfﬂfa11 game" to the
manufacturers of the "gadgets" and "fancy machines" advertized in our
magazines, and newspapers, and on our television séts. Tru]&, these
people will be the ones who will reap the fu]1 benéfits of ah exercise
program.

| It was not this writer's purpose to attembt to make an exhaustive
”sEqdy‘oF the entire gamut of these exerciﬁe programs and the equipment
& u£i1ized today, but rather to concentrate full atténtion on progressive
resistancévexerciée'(PRE) and the Elgin Exercise Table.

Progressive resistance exercise has developed into a valuable
adjunct tovconditioning during the last three decades, In the past,
this program had 1ts;gféatest value in hospitals, cliniecs, and physical
therapy“wards where the?princip1es and methods employed were based on
Thomas Del.orme's originhal concept or somelmodification of it (30:296).

Progressive resistance exercise was seen as a successful method of



rehabilitation, a means -of restoring or maintaining function in patients
suffering from such disabilities as simple fractures, poliomelytis,

- multiple sclerosis, and ampuytations. Exercisé equipment was developed
with the hope of facilitating the administration of such a program,
thereby enabling the therapist to control the resistance to the exercise
and the range of motion through which the joint was to be moved.

Of the numerodétpieces of exercise equipment designed for- the
administration of progressive resistance exercise, the Elgin Exercise
Table, invented and manufactﬁred by Thomas Delorme and Jess Gannon in-
1945, has played a Bérticu1ar1y important role in the rehabilitation
aspect of the medical field, More recently, this piece of PRE equip-
ment, has been purchased by many physical education departments in
colleges and universities over the country. 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 enrolled in such‘c1as$es as body.
mechanics,~body conditioning, correctives and adapted physical education,
A- few educators have also seen this piece of equipment as a pOten%1a11y
valuable research tool, providing-objective measurehent and evaluation
of exercises and their actual effect upon specific muscles.

The writer's .initial interest in the Elgin Exercise Table was
stimulated by Dr, Ruth Lindsey, who was instrumental in securing an
Elgin Exercise Table for the Oklahoma State University Department of
Health, Physical Education, and Recreation in 1968. Investigation of
the manufacturer's specifications and the literature revealed a lack
of information concerning the operation and effectiveness of the

apparatus.



The background material presented in the accompanying manufacturer's
manual Was‘not complete. The objectives, principles, techniques,
hazards, and organizational procedures invo]Ved in the proper administra-
tion of a progressive resistance exercise program utilizing the Elgin
Exercise Table were not included jn the manual. The methods of detera
mining and-applying the appropriate exercise load were not mentioned.

The manual failed to describe the actual operational 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 additfon, it was not
mentioned that a supplementary cable was needed in conjunction with the
ones provided on the table to perform-some of the.exerciées»presented
in the manual. In many of the exercises diagrammed in the manual, the
complete length of the'pu11ey's cable was not shown .while in others,
the path of the cable was drawn incorrectly. These errors and omissions
make 1ntérpretation;of the exercises quite difficult, especially when
fhey are presented solely in pictorial diagrams,

Several assemblies, such as the hip abductor, hip rotator, special
pulley and the bdot carriage assemb]iesbwere.not identified. The
names-given these various assemb1iés throughout this study were "coined"
by the author to distinguish 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 could be removed from the table when not in
use, It was not explained that the hip abductor assembly should be
attached to the overhead pulley and used in connection with the sUspen—

sion 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's 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.

In the manufacturer's manual, it is stated that nearly 100 pro-
gressive resistance exerbises 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 bé performed oh 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 Tittle or no accompanying descriptions.v The introduction states
that "the accompanying descriptions reduce reading matefia] to a-
minimum and the arrows are generously emp]oyed to avoid repetition and
promote clarity" (46:1). The writer agrees that "a picture is worth a
thousand words," but pictures take on meaning only when understood.

The manual's presentation does not, in the writer'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 writef discovered that two exercises

were incorrectly presented. The exercises for the radial and ulnar



"deviators" présented on-pagé four of -the manual were incorrect. The -
exercise for the radial "deviators" is actually an exercise for the
u]nar "deviators" and‘vice versa. The mistake 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 andvas the physical therapists te]] us, "You Jjust have

to use your imagination and creativity to make up your own exercises."
Statement of the Problem

The purpose of this study was td develop a more useful manual for‘
the operation of the Elgin Exercise Table, Model A 1500, by:

(1) -reviewing the literature on progressive resistance exércise
in order to provide the gnitial background-information needed to acquaint
the author with its usefulness 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 ytilization of the Elgin Exercise Table;

- (3)-explering-the Elgin-Exercise-Table in an attempt to determine
the operational procedures associated with the unit;

(4) explaining how the various supplementary attachments and
accessoriesvare 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 table.



Procedures

In order to acquaint the researcher with the necessary 1nformat1on
and understanding of the techniques and principles involved in the
proper utilization of the Elgin Exercise Table, a review of related
Titerature was made.

First, the history of progressive reSistance exercise and its
inception:into therapeutiqs;and physical education were traced. The
objectives, principles, techniques, ahd hazards of progressive resis-
‘tance exercise were reviewed and~enumerated; DeLorme'svihitial, as
well as his subsequent programs and their modifications, were studied
and presented in an attempt to provide additional background infdrmation
on-the propék operation of the Elgin Exercise Table as well as the
organization -and administration of an exerc1se program designed to
deve]op body strength

The Titerature reviewed contained only sparse refErrals.to the
E]gin Exercise Table and its uses in the programs of bhysica1'educhtion
and therapeutics. Therefore, the writer attempted to_gain,new-insﬂghts-
into the utilization of ihe Elgin Exercise Tab]é by reviewing the liter-
ature on other progressive.resjstance exercise equiphent and apparatus,j
Descr1pt1ons of the various pieces of equipment were 1nc1uded w1th1n
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 obtain further information
on-the proper organizatiohvahd adminfstration:of-a program-of progressive
resistance exercise utilizing the Elgin Exerc1se Table.

Since the manufacturer's spec1f1cat1on and- the 11terature revealed

a paucity of information concerning-the operation and.effect1veness 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
operational procedures associated with the unit, as well as to determine
how the various attachments and accessories were utilized. The complete
Elgin Exercise Table was diagrammed, and its various parts and assemblies
were labeled. Each 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 Exercise Table
more efficiently and effectively. |

Seventy-six original exercises, two for each joint movement, were
devised through experimentation with subjects and through anatomical
and kinesiological analyses. The following fourteen criteria were used

as guidelines for the selection of these exercises.

General Criteﬁia

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

the various joints found-in_the body.

This was chosen as a criterion primarily because there are sugh-
wide discrepancies as to the specific action of muscles found in the

human body. ~According to Cooper and Glassow (8:236),

"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,.weccan say that contraction
of extensors résults in extension of a joint or that it
prevents and controls flexion, and that at present it is
accurate to speak only of muscle groups, not individual
muscles,"

(2) The exercises devised must utilize the pulley arrangement of
the table.

This criterion was selected because the writer felt that exercises-
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not specifically utilizing the pulley arrangement of the table could be
performed-on any plinth with the addition of the small weight pan or
other available accessories. |
The table's pulley arrangement may be applied to the part of the‘
bbdy to be exercised, eithervdirectly by-the.cab]e‘s snap buckle or
indirectly by.using the cuffs, stirrups; harnesses, or boqts; The.use
of the cables and pulleys allows .the resistance offefed-by the weights

on the weight pan to act in any direction.

(3) The exercises designed mustvuti]izejthe;pu]1§y_qrrangemgntxof _

the table forv1oad7resistiqg5purposes.

This criteria was felt to-be-of?importance because it is an
~established physiological fact that contraction is the only méans‘by
which the strength of muscles can be maintained or improved (7:668).
The strength of muscles 11esﬁinacneatingﬁthe:canditiqnsauﬂderywhiChtthgy 1
are ca]]ed'upon to work to full (or near fu]]) capacity against.an
ever-increasing resistance. Incréase,in strength and hypertrophyvoccurs=
in response to tension in ﬁhe muscles set up by'the factbrs'which oppose
their contfaction‘(7:668). |

Therefore, when the purpose of an exercise is the deve1opmeh£_of
muscle strength, the overToad principle should be applied (36:119),: In
the hospital setting, some patients may neéd "load-assisting" exercises;
and some of these are.included in the manufacturer's manua],-'The scope

of this study does not permit their inc1usion here. -

(4) The exercises designed must be,d1fferent'from;those‘prgsenteq

in _the manual.

This criterion wasasé1ected in order to show the'VErsati1ity 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 develaps
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

(1) 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 Tever 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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exereises.

This cr1ter1on is important .because many 1ndiv1dua1s will be unab1e'
to ma1nta1n the correct position unless parts of the1r body are stab1—
11zed'dur1ng the exercise. In-addition to incurring 1oca11zat1on of an
exercise, stabi]izatiohvassists‘the subject in maintaining balance

‘and“helps to avoid strain 1n‘body,parts not beﬁng3eXercised‘(36:115).

(3) The exercises~must1be‘Joea1iie¢.tq the bo@y;partvineneed‘ef

the strengthening.

‘Thisvcriterion is'important beceuse; aceording to Mueller and
Chrietaldi (36:114), "Localization of an exercise permi‘t’s'concentrateds
thought ahd effort by the individual bn-exeet1y what'he is expected
to accomp1ish. 'It evoidS;the necessityefor any effart, which otherwise
would be required, to prevent'hevementrin’other freely moveab]e parts’
~ ‘where action 15 not deefred " Body position and stab111zation procedures :

should prevent musc]e subst1tut1on.

(4) The res1stance shou]d be app11ed at the d1sta1 end of the
lE!EE R : .

The re31stance should be app11ed at the far end of the segment
involved, Just:proxlmal-to the next distal joint.. Th1s gives the
épp]fed resistance a'mpeh_better-levek arm than if the resistance
were applied moﬁelproximanyT With the resistance .being app}ied'moétiv
dista]'to;the jofht, avgreatef.degree of effort is requireq to oVehcome |
fe]ative1y.1itt1e resistance (16:8-13). The: external force‘is maximally
effectiye-and has a much better lever-arm than the opposing mu3c1es§

In some instanees,ithe lTever is purposely shortened fo prevent
injury - to weak joiﬁt structures. In thie 1nstahce, it becomes eesier |

to direct and grade the'force‘opposing’the,musc1e group. With the
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shortened lever, more resistance must be applied to obtajn the same .or

similar results as when the longer lever was employed (16:8-13).

(5) The most effective muscle pull is at right angles to the bone
(54:89), |

A muscle does exert -its most effective pull-at right angles to the
moving bone; but when several muscles perform the same aption at~a
joint, no two tendons~wi11 hdye the‘same,ang1e of pull at any.poiht in
the range.. Therefore, when the muscle group-as a whp]év(i.e., elbow
F]exors) is being exercised, one cannot find a starting’positidn in
which all muscles would pull at a . right angle, -

If it were desired to.exercise,one particular muscle in that group
(i.e,, biceps) wi thout regards for the other participating muscles, it
would be possible to find the optimum angle for that musc1e.v' |

When applicable, ﬁhisvprincip1e was utilized in the exercises;

Due to the fact that this study was designed to wofk with groups va
muscles rather than_sing}e‘musc1es, thisvprincipTe was not applicable

in all situations.

(6) The pull of the muscles should be in line with the pulley.

This criteria was selected becauée if the cable does not-pu11 in
line with the pulley, the pulley will not rotate freely andvresistance
will be increased (17:15-6).

(7)  The exercises-shou]d-a]]ow a fu]] range of mdygment withjn the

joint bejng exercised.

The exercises designed should allow the-joiht to be moved through
the full range of motion or in a se]ectéd range for specific exercise
purposes . |

In the exercises presented in the proposed manual, the pelvic and
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thigh rest and the pasitioning of the body were utilized to allow
greater range of movement during the exergise.

(8) A muscle is better able to exert active tension when it is

in a tengthened state than qftef it _has undergone shortening (8:220).
The exercise will be more effective if the muscie to be exercised

is in its normal rksting length or slightly stretched.

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

joiht depends upon the position of the second.joint over which it

passes--since this determines‘its length (53:34-5).

Two-joint muscles are usually utilized for elongation overone

joint while shortening at the other joint. Thus, they are more
effective than one-joint musc]es,because they retain a favorable
Tength through-a larger range of mdvement;.and.théik rate of shortening
is 1ess‘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;thé Elgin Exercise
Table by correcting errors and omissions in the original hanufacturer‘s

manual and adding new suggestions for exercises.
Limitations of the Study

The following are T1imitations of this study:.

(1) The Elgin Exercise Table was explored with reference to its
utilization in the Physical Educ&tion Prbgram as,én adjunct to strength
deve]bpment. The possibilities of the use of the table were Timited

to the development of strength in the various musé]e groups by
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load-resisting exercises.

(2) The exercises presented were designed to utilize the table's
pulley arrangement for active, load-resisting exercises. Exercises not
specifically utilizing the table's pulley arrangement were not included.

(3) The exercises presented ﬁn the manufacturer's manual were 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 manual. |

(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 resistance against which
the exercise is performed. |

Hypertrophy: 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,

Isomqtric Contraction: A type of contraction which occurs when 3

muscle contracts .against an immovable force.

Isotonic Contraction: A type of dynamic contraction which is performed

when the muscle contracts concentrically or-eccentrically, produc-
ing single or multiple joint movement. |

Load-Assisting Exercise: Those exercises performed with the exercise

load assisting the muscle.
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Load-Resisting Exercises: Those exercises performed with the exercise

load resisting the muscle.



CHAPTER 1II

REVIEW OF LITERATURE CONCERNING PROGRESSIVE
RESISTANCE EXERCISE

Muscular strenéth has played a significant role in man's survival
and progress since the beginning of human existance. From time
jmmemorial, man has c¢ontinued to search fdr means of increasing muscular
strength in order that he might be able to carry on life's acfivities
with an optimum level of efficiency and a minimum expenditure of energy.
Recognizing}the significant positive relationship betWeeh strength and
health and strength and:motor.performance.(51:7), physical educators,
physical therapists, coaches and athletes have continuously sought better
methods of augmenting muscular strength. |

. The relationship between exercising against a gradua]]ylincweasing
Joad and the development of strength has been known for a long time
(11:63 30:296; 33:68). In 1841, Bienaime wrote that "without resistance
the exercise has no effect" (30:464). He believed that resistance to
the exercise had to be increased gradually with a subsequent increase
in the muscular effort needed to overcome it. However, prior to World
War II the practice of increasing strength through progressive resistance
exercise or weight training was confined largely to competitive weight
lTifters ahd the "strong men." Athletes were carefu1‘to avoid this
method of training since their coaches felt that it baused detrimental

effects such as "muscle~boundness" (30:464).

16
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The fact that ihe attitude toward_prqgressive resistance exercise
has changed in‘the past two decades may have résu]ted from»the‘pioneerihg
efforts of an army‘surgeon, Thomas L. DeLorme, M,'D,, during World
War II. Himself, a weight 1ifter, DelLorme was instrumental in ihtro»
ducing the equipment and techniques of this_method'Qf training into the
Army's orthopedic treatment procedures., The system of progressive
resistance exercise established and described by Del.orme is believed to
havé a sound physiological basis, and the muscles subjected to this type -
of exercise program have been shoWn to develop 1ncredsed strength
(11:ix). In fact, DelLorme is credited "with the development of such
}thorough principﬁes and technics of resistance exercise that his system
or some modification of it, is employed wherever good medicine is prac-
ticed today"-(30:;296). | |

Once the use of weights was found to have significantlbenefits in
developing strength in the field of therapeutics, the opposition of the
coaches and physical educators_began to disappear (30:296). As a result,
this méthod of training has experienced a tremendous,grOWth of pubiic'}
interest, Weight training and progressive resistance exercise have
become extremely popular among ath1ete5»asvwe11 as in programs of
physical education as a useful adjunct to strength development (30:296),

In an attempt to acquaint the reader with Progressive,Resistahce
Exercise, the objectives, pr1n¢1p1es, techniques, and hazardsvare pre-.
sented in the following pages. In addition, DelLorme's initial and
subsequent programs as well as their modificatiéns are,pkesentedbin én
effort .to provide additional background information and shed further

Tight on the usefulness of such programs in the development ot strength.
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Objectives of Progressive Resistance Exercise

It 1sfan established physiological fact that strength can be:
augmented significantly only by contracting against a degree of resis-
tance that calls forth near maximal effort (21:27-9). As the contractile
powers ingrease, theiresfstance,against which the muscle works must
become progressively greater and gréater; The major reéU]tant of any
“exercise systém based on such a plan is the development of stréngth.'
Such then is the dominant objective of the progressive resistance |
exercise program. Additional outcomes of the PRE -program of*exefcise
are 1ntreas¢d muscle strength and musc]e efficiency with a resu1t1ng
muscular hypertrophy. These exercises‘are being uti]ized today to over-
come muscle athophy, improve joint stability, and increase the general

functional efficiency of 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 centuries it has been known that if a person 1ifts progressively

larger Tloads, the husc1es, in response to the work stimulus, will hyper-
throphy and strength will increase. An extreme of what can be accom-
plished by such training was probably first-rea]ized in 1895 when a
French Canadian who, while on his hands and knees, 11fted 4,300 pounds-
of f the ground (11:19-22; 33:67-9). Today there are weight lifters’
whose muscle power is a1mdst unbe11evab1e and whose weighi 1ifting
performance is as interesting and gratifying to watch as other sports.

vHowever, the methods. of developing large muscles have been 50»exp1oitéd
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in magazines that the mere mention of large muscles provokes some people
to disgust. In some instances, such traits as "muscle bound", "tightened
up", "slow", and "clumsy” have been attributed to those who participate -
in strength-type athleties and have helped to provoke negative

attitudes (11:19-20). Only in the last thvee_decadés;have these con-
cepts of muscle physiology received considerable attention from a

- scientific V1ewpoint. The resu]ts,of such investigations weré the
development of an effective therapeutic agent, This agent has, of
coursé, evolved only after extensive modification and refinement of the
original concepts (11:20). | v |

According to DelLorme (26:318-20), the general principles on which

the thearies of progressive‘fesistance exerc1sé weke_developed are as
follows: |

(1)‘Low répetition, high resistance exercises produce strength,

(2) High‘repetition, Tow resistance exercises produce endurance.

(3) Neither of these types of exercise 1is capable of producing the
results obtained by the other type.

(4) Weakened and atrophied musclés should. not'be.subjected to.
endurance building exercises until muscular strength has been 
restored to normal by strength building exercises.

DeLorme felt that there are still many things which need further

investigation if the principles of weight 1ifting are to be adopted

for application in the program of therapeutics. Some of these are as
fo]1dws: (1) the optimum resistance-repetition combination for produc-
ing hypertrophy; (2) the optimum frequency of exercise; and (3) the
indications and contfaindications 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 fs 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 must of necessity be more elaborate than that employed 1h
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 consideration is

‘ given the Elgin.unit in-the following chapters of this. thesis.
Organization of the Progressive Resistance Exercise Program

It is difficult for a single exercise program'to be adapted
efficiently to the enumerable variations of muscie'strength,vjoint
range, deformities, ages, heights, and weights found in the subjects -
in heed'ofvsuch an:exercise program, Therefore,.a wide se]ection_6f~ o
available éxercisesfshould»be'devised to heTp reduce the monbtonyx
common]yvassociatéd with extended exercise regimes, There also must
be a highly adaptable method Qf administering the exérciseé; A]ternaté'
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 Jarge muscle groups are
exercised and the tension developed is high. This hazard is the Vé1-
salva 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 suspendedvduring part
or all-of the movemeht cycle. This strong expiratory effort against
the closed glottis results 1h a great rise in intrathoracic pressure.

Meanwhile, the high intrathoracic pressure inhibits the return of -
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venous blood to the heart. As soon as the effort is over, the heart

is surcharged with blood which has accumulated in the great veins during
the effort. Heart size is now greater than normal due to passive
diTatation and the stroke volume mounts to Tevels significantly above
normal (11:17). Due to these circumstances, the subject may.bgcome
dizzy or feel faint. ﬁ

The most -effective safeguard against this hazard is to'insthCt the
subject in the proper breathing patterns. DelLorme (11:708) suggests
that the subject should be taught to exhale, foreing air out of his
Tungs 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 severe progressive resistance
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 princ1b1es previously described (11:13).

DelLorme, however, emphésizes 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 carried on to these extremes
by -other than hea]thy young-adult subjects, In the vast majority of .
cases, the degree of effort falls well below levels which might be

dangerous (11:18),
Early Beginnings of Progressive Resiétante Exercise

Progressive Resistance Exercise principles and technics as they
are now emb1oyed had their inception in World War II;, The urgenﬁvneed
for general hospital beds and fdr speedier_réhabi]itation of the wounded
- -were directly fesponsib1e for the development of this exercise system
in Gardiner General Hospital, Chicago, I1Tinois .in the spring of 1944,
and later in-the Pope Memorial Exercise Clinic, Départment of Physical
Medicine, Massachusetts General Hospital, Boston, Massachusetts (17:1),
DeLorme, while assfgnedvto the military hospital in Chicago, noted
that following knee surgery, the quadriceps, which became so weak, So
soon, and in sd many patients, could be restored to full strength |
rapidly by increasing the resistance applied to exerciSing-mﬁsc1es
(10:64-53 11:1; 30:296).
IhéwopPOBtanitygtdttéstthiéppriﬁciﬁ]éssofféXerciée;iﬁupdthdb091631
conditions -arose when Sergeant Walter Easley sustained a complete-
rupture of the cruciate and medial collateral Tigément when jumping with
full field equipment on his back., Due to the extreme instability of
his knee, he was fitted with a permanent leg brace. - Appealing tb
Dr, DelLorme for any sort of treatment that would permit him to remove
thé brace, Easley-was offered DelLorme's completely untested heavy-
weight-1ifting type of exercise:. For a month Easley exercised, direct-

ing every ounce of physical and mental effort toward the task. To the
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amazement of everyone; all knee symptoms, pains, fluid, and buck]fng
completely subsided. The brace was-discarded, and the action of the
knee was reported to be normal (11:12).

Col, John R. Ha]] Commanding Offwcer of the Hospital, and
Lt..Col. F,UEJEWest; Chief of Orthopedic Surgery, recognized the: thera-»
peutié possibilities and encouraged the application-of Deanme's pnogram»‘
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 thérapy ward was constructed in the hospital.  One-half
of the ward was set aside for execution of the exerc1ses -which DelLorme
had devised. Additional support and financial ass1stance were supp11ed
by the Pope Foundation, Inc. and the Natienal Foundation for Infantile
Paralysis, Inc, A1d from these two foundations made it possible to
develop equ1nment and techn1ques and to investigate the procedures and -

theories of DeLorme in a large number of clinical conditions (11:2-3).
Heavy ReSistance Exercise

The first patients DelLorme treated with resistance exercises'wené_ﬁ
soldiers suffering from muscle weakness following trauma, In the
beginning tne resistance was applied directly to the area to be tréated;
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 rebeated-7 to 10 times during each exercise session,

Exercise sessions were»penformed once :a day for the first five days
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of the week, The last two days of the week,‘the subject rested. . On
the fifth day, the maximum weight the subject could move once through
the full range of motion (1 RM) was recorded and utilized to set the
Tevel 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 deve]opment as "Heavy -
Resistance Exercise" because the weight utilized was greater in compari-
son to that uti}ized in previous strengthening methods and because‘an
"all-out” effort on the part of the subject was needed to complete the

exercises (32:296).
Progressive Resistance Exercise

After much experimentation, DelLorme realized that even muscles
which could not contract against gravity could be strengthened if
s1ight modifications in his original method of "Heavy Resistance-Exer-
cise" were made. In 1948, he revised his original method and adopted
the name "Progressive Resistance Exercise (PRE)" (11:25; 32:297).

In addition to his original concepts, the principle of "counter-
balancing" waslincorporated as . a means of exercising muscles too weak .
to complete a full arc of motion against gravity. By means of a system
of pulleys, and a coUnterba]ancing load, the weight of the extremity to
be exercised was offset thereby permitting the weak muscles to carry
the joint through its full range of movement.

DeLorme -djvided his progressive resistance exercise system into
two important areas: ‘"Load-assisting exercises! and "Load-resisting

exercises." Load assisting exercises applied to those in which the
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Toad with which the exercise was performed (exercise load) assisted
the muscle. The term 1oad-resistingﬂexercises'referred to those in.
}which the exercise 1oadfresisted the muscle (11:23).

In the load-resisting exércises the increase in exercise load was
based on the 10 RM as previously described. As fhefmuscu1ar;stwéhgth
increased, the 10 RM increased. Howéver, in’the 1oadéassist1nj éxer-
cises, the situation was qu1te the opposite. In this technique,'the-
exercise load was based on the 10 Repetitions-Minimum.- This was the
1oad which made 10 repetitions barely possible, vTherefores the Toad
which the‘mu$c1e-had to actually overcome during the exercise was .
increased by_deéreases in the resisténcé-(11:23—4).

In his 1nitia1}pub1ication concerning "Heavy Resistance Exercise"
DelLorme advocated seven to-teh 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 satisfactory. He felt this permitted exercfse,With even heaviewi
1oads.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 "warm-up" for the 10 RM exercises, This"
"warm-up" was thought to have significantly beneficial effeqt on |
subsequeht performance (10:654; 32:297).

DelLorme suggested the following method of determining the approxi-
mate»eXercise Toad 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 10 repetitions Use 3/4 of 10 RM .
Third set of 10 repetitions - Use 10 RM
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Example: Let us suppose that ét~the éndiof one week the subject
can flex the elbaw once (1 RM) through the‘fu11 rahge of movement,
against eight pounds of resistance, This 1 RM determines the 10 RM for
the next week. If the 1 RM was 8 pounds, the schedule would be as.
follows: for the ffrst'setvof-10_repetitions,'use 4 pounds;oﬁ-resis—;
tance; for the second set of 10 repetitions, use 6 pounds of‘resistanée;
and for the third set of 10 repetitions, use 8 pounds of'resistance._

Load Assisting Exercises (11:24)
Firstvéet.of 10 repetitions Use twice:]O R Minimum
Second set of 10 repetitions Use 1 1/2-times 10 -R Minimum
Third set of 10 repetitions Use 10 repetitions Minimum

Examg1e: Let us suppose the subject cannot flex the elbow against
gravity due to atrophy-in.the flexors. The 10 RM is detérmingdvby
starting with an "assisted" load that makes flexion possible for the
weak f]exdrs‘more-thanllo repetitiohs. Then, by graduai]y reducing the
"assisted" Toad, we find the least "assistance! the f]exorszmust;have
in order to performvio repetitions, If this "least assistance" was:
found to be equal to 4 pounds, the schédule would be as fo]1bws:=_f0r
the first set of 10 repetitions, use 8 pounds of "assistance;" for the
second set of 10 repetitions, use 6 pounds of "assistance;" and far
the third set of 10.repetitions, usé 4 pounds of "assistance."

The foundations upon which DeLormé%based these formulae was that
gradually working up to 10 RM wou1d-prévent»musc]e soreness, teach the
subject the exercises»as“they,became more strenuous, alter the cbg@gpt
oflthe subject toward strenuous exertion andvtéach him how 1o exert a
maximum effort, 1In addition, DeLorme felt that-it would aid the subject

in gradually adjusting to the discomfort of maximum exertion (11:27).
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The usua] frequency of exercise advocated by_DeLorme was one bout
daily, four days each week. However, there was no fixed frequency. -
Experience taught him that the five,day~a—Week, as in his-initial plan, -
was usually the heaviest schedule that could be'emp]oyed withoutvthe
subject developing signs of delayed recoveryufkoh the exéfcise bout. In-
addition, Del.orme believed that three exer;ise bouts per week offered
the minimum-frequency with which exercises could be performed effece" -
tively. However, he felt that once strength had been developed it could
be maintained at a high 1eye1, indefinitely, by exercising-one to fwo
periods weekly. - More-than'onefstrenuous workout daiTy w§s~not'

recommended (10:646; 11:28).
Modificatjons of DeLorme's P R E Method

Modifications of the DelLorme "Progressive Resistance -Exercise"

' technique have beenfmade~by-other investigators, notably McGovern and.
Luscombe-(34:475-8). They advocated a reversal of the load-resisting
schedule and a reduction in the number of-preliminary exerdﬁseS»beforev
performing the 10 RM. They recommended using the full 10:RM in the:
first set and one-half 10 RM in the third set (34:475-8).

Zinovieff, and subsequently, MacQueen advocated the "Oxford.
Technique" (32:298). This téchnihue ehp]oyed a high repetition;exeréisev
series (7 .to 100 repetitions) with progréssivé decreases in the Toad
while maintaining méximum tolerance 1oad to compenSate for fatigue, .In
the Oxford Techn{qﬁe, the first set was 10 RM; and in each successive |
“set, the‘load/was progressively lTowered by about one pound whi]é the
10 RM was increased each day by the same amount of weight.

Rudd (45:775-9), stimulated by the report:.of Hettinger and Muller
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onvthe value of brief isometric contractions, tried still another
variant of jsotonic resistance exercise~-Brief Maximal Exercise (BME). .
He positioned his subjects for weight loading of the quadriceps
according to the manner popularijzed by Delorme, and determined the max-
ima1 T1ift whfch the quadriceps cou1d-supp0rt for five seconds when the
knee was fully extended from- the potition of 90 degrees flexion, }Hé
found that the maximal 1ift was: about one to one and one-fourth pounds;‘
He employed about two—thirds»ofrthe load the muscle could 1ift once,
and‘aﬂvocated-resistance exercises -using this vd]ue,repeated six to
“twenty timés; one to three periodsvdai1y, with rest intervals OF a few
minutes between each series of exercises; |

| At the California Rehabilitation Center, Santa Monica, California,
all exercises employed the principie of reéistAnce eXercise$ us1ng
maximal resisted load, These exercises -were grouped under the heading -
- of "pulley weight exercises:" The muscles were loaded maximaT]y and
the Joad increased at weekly intervals or Tess. The exércisgs~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 épproximate]y
50 minutes for each period of pulley exercises (32:279). |

The method chosen for strengthening normal mﬁsc1e which;has under-

gone disuse atrophy was heavy resistance-with-weights applied 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,_thé
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10 RM or some modification of it was-be]ieVed.to be adequate (32:279).

Berger, in 1962, presented a systematic ﬁnVestigation-of the value
of varying numbers of repetitions on- the deve1opment‘of strength. The
results of his study seemed to indicate that fewer repetitions (féur‘
to eight) were more,effective in terms-of'stréngth gain (4:329-33).

Ianany»c1ini§s, a schedule has been used in which the weight was
increased and the number of repetitions was decreased until the desire
level of strength was attained. For example, when-a total of 15

repetitions had been reached in an exercise_peribd,_the weight was:
1nckeased to the point where only eight to ten RM could be Tifted.

If after several daily sessions the subject was again able to perform

15 repetitions, the weight was again increased and the subject exercised
with the new load until 15 repetitions were executed (32:304-6).

“Another modification in the method entailed thé completion of the

basic set of 10 RM in a shorter pehiod of time. Greater strength was
needed to‘comp1ete 10 RM in six seconds than in ten sedonds. Thus,

when. the subject gaiﬁéd enough strength to do the 10 RM’in‘six~se¢0nds,‘
the Toad was increased to the ‘point where ten seconds was required
and the subject once more strived for the goal of cdmp]etion of the set
~in ten seconds (32:304-6).

Qn the basis of the findings of Delorme and others (11:3), one
could set up and prescribe a program of progressive resistance exercise -
based on the determination of the appropriate exercise load, and obser;
vance of the necessahy-precautionsiin protecting the health and safety
of the subject, However, the proper administration and effeétivéness

of the progkam will depend upon the availability of the necessary tools.
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These tools, which are so essential to the progressive resistance pro-

gram, are explored in the next chapter.



CHAPTER IIT

REVIEW OF LITERATURE CONCERNING
PROGRESSIVE RESISTANCE EXERCISE-EQUIPMENT

The majority of writers agree that jn no other type:ofwexercise;is
equipment as important‘aS»it is-jn»progressive resisténce exercise.
Specially designed apparatus for the administration of Pragressive
Resistance Exercise is demanded to insure the safety and'comfortvof thé-
subject, and especially for ut11ization'of increased exercise loads
where accurate measurement and contrel of resistahde are .essential. -
Efficient,}versati1e exercise gquipment is be]ie?édﬁto‘he1p insure
cdrrect administration of the exercise programs és well as to ajd in the
determination of optimum'exercise;positions,»résistances,.and Timita-
tions (11:3, 35-6), | | |

The development of appropriate exercise;equibment and apparatus
has been a primary problem throughout the entire developmental stage .
of this exercise regime (9:2). Equipment of a]]_shapés‘and sizes has
been devised in an attempt to faci]itate,the administration.of the pro-
posed program of progressive-resisfance exercise.

In an attempt to determine and compare the va1ues‘of,the deviséd
progressive resistance exercisevequipment and gain new insights into
the utilizatjon of the Elgin Exercise Table; the 1iterature on progres-
sive,resistanqe‘exercise equipment and apparatus was thoroughly

reviewed, 'The»f0110wing chapter is.a review of tHat Titerature

32
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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 |
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 Tead in different quantities and utilized
in progressions to develop strength in the upper and lower extremities,

Toward the end of the fifth century, Caeluis Aurelianus made a
remarkable contribution to the treatment of paralysis of the dffferent
parts of the body (30:433). Initjal 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 Tead 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, 1ittle 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
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descriptions of this machine in the Titerature, but Licht states that
"it was probably a treadle and pulley device with which it was possible
for one set of extremities tovgive assistive: motion to the others"
(30:446).

In 1865, Gustav Zander became 1nterésted in the use-offweighté,_
wheels, and levers as a means.of eliminating the need for the constant'
assistance of a gymnast in exercise programs. w1th'further experimenta-
}tion, he developed 71 different types~ofvapparafus‘for activé, assisfive,
and resisted exercise and massage, Although detai1ed descriptions of
his exercise appardtus were not-available, Licht (30:451-2) reported
that "they were first powered by the patient, later by steam engines,
and still later by electric motors.” In addition to devising exercise -

equipment, Zander made ."dosage" more exact by using_weightS'of known
size and 1evefs with graduated rules. He further streséed "localiza-

tion" of the action by mechanical positioning (30:452).
‘Early Twentieth Century Developments -

Fremont A. Chandler designed and devised a table in the early
1930's to expedite the mobilization of the shoulder joint and serve as
an adjunct to strength devg]opment. This specia]vtab1é wasw43»1nches,,‘
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
and 7 inches from each side (19:545-55), The subject lay prone on thé
table, with the arm to be exercised through the hole.in the table top. -
‘Weights were added to the arm and movemént‘was made:from-this,positfon‘
Perhaps, the greatest stimulus of all to’therapedtic exercise and

the first serious effort made to formalize a clinical technique
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" designed to develop muscular strength in as short a time as possible
. came from a young Alabama physician, Thomas L. Delorme (30:452).

DéLorme becamé interested in different types of strength,exerqises-
while suffering from a chronic i11ness at-14. Upon receiving his medi-
cal degree and entering the Army in 1943, he became extremely interested
in the use of hrogressive;resistance'exercise as a means of rehabilita~
tion. At Gardiner General Hospital in 1944, he undertook a program to
investigate the effectiveness of ‘progressive resistance exercise on
different conditions. When he found that patients needing a program of
progréésivevresistance-exercise could not -use the routihe athletic
equipment, he began to devise equipment that would: be adaptab]e,to
their needsv(9:1).

Initially, separate devices for exercising each joint were designéaa
~ Among these were a quadriceps table, a stand for hip exercises, a
"rack type affair" for back exercises, an abdominal tilt board, and a
table for shoulder and hand exercises: As time passed, an attempt was
made to devise one piece of apparatus which would take the place of -

'a]1 the other pieces of equipment. The Elgin Exercise Table was the-
result of such an attempt, and in 1946 the first table was sold
commercially (9;1). |

The table was constructed with the complicating factors of the
older age groups in mind. In addition, the table had to provide a wide
range of activities, allow the careful and safe administration of-
exercises, and allow exercises through-the,fu11 or partial range of
movement with most any degree of resistance applicable, DeLonme,lin:

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

assisting and load-resisting exercises (9:2).



36

Weights, pulleys, levers, and various types of halters and
" measuring devices were arranged and constructed on this table. By
arranging this equipment properly and placing the -subject in a suitable
poéition, over 100 resistance exercises -could be-performed exercising-
most of 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 ]oadihg;the musc]evwere
employed: (1) the resistance weight was added to the natufa1 weight of -
the part to be moved, and (2) the load was arranged to counterbalance
a desired amount of gravitational force while at the same time
deve]oping strength'in weakened muscles unable to COhtract against
grévity (21:25).

' In 1945, several remedial exercisers were developed by the Chiefs
of -Physical Medicine in the Targer hospitals-in the East (55:275-9).
An "improved" ankle exerciser was devised for the earlier stages of -
reconditioning as .a prescribed form of remedial exekcise.-'Itvufilized'.
four coil springs -under a.cross—shaped~shoé sole mounted on a meta]
ball and éocket joint and -was designed to specificé11y exercise the
evertors and invertors of the ankle. To obtain the greatest benefit
from the apparatus, -the patient was instructed to stand on the Tower
rung-of @ 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 that same year, a forearm and arm exerciser was devised to
obtain better functiona] end results of injuries Causing Timitations
of pronation-and supinatidn (55:275-9)., This piece of equipment was

- constructed by utilizing a‘revblving circular handle measuring eight
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inches 1in diameter bolted to a 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‘wa11 and attached at the central ends to the revolving disc
(55:275-9). |

In 1952,_Capta1n-Ddrothy L. Kenske devised a simple piecé of
equipment for exercising the ankle in six positions (24:634-8). Her
ankie exerciser was very similar to the DeLorme Boot but was thought to
be useful if one's budget'wasvlimited.-.

Goldthwait and Lieber devised a table in 1953 with the purpose of
providing a means of easily obtaining full rangé of motion of the
extremities with the patient in the prone position (18:545). The table
top was divided into three sections. The centér-éection supported the
body and remained stationary while the moveable head and feot sections
supported the arms and legs respectively. Electric motors working
through reduction gears turned‘the'drums;on which the wound}W1res,were,
attached 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 Towered 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,physicaT therapists with a

more efficient and convenient device for administering progressive
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resistance exercise to the quadricepsafemofis and hamstrings muscle
.groups (37:333-7). It was very similar to the knee flexion and extension
section of the well known Universal Gym apparatus.

In this same yeér,-W.,Von Dobeln developed the Bicycle Ergometer
(14:147).  This instrument was a Statianary bicycle whose front or back:
wheel was driven by the subject, The resistance~agajn$t which fhe
- subject pedaled was provided by a frictfona] band or by an electromag- -
netic braking system. The workload could be quickly and easi1y
adjusted‘by changing the tension of the brake band or the electromag- -
netié load across the generator. Work was calculated edsi]y from CE
scale redding, which provided the frictjonal resistance ahdafrom the
counter that reCorded the number of times the wheel had turned (52:222).
These characteristics -give adVantages for the testing of the subject
for research and physical fitness purposes-and people are -utilizing:
this instrument, or some medification of 1t,_f0k exercise purposes in'
the home, clinic, or gymnasium..- | |

.- George Louyis devised a table for mechanically resfsted exercijses
in-1959 (31:405-7)., This tab1e~aT1owed the subject to start exercising
when his muscles ‘were graded as,"popr.“ As the muscles increased in
‘strength, gradual resistance was app1ied by means of thé pulley system -
on-the table. Resistance was: transmitted from‘weightsvplaced in a
weight receptacle connected to a nylon line passing over a stationary.
wall pulley. The line then entered the table by way of ‘a stationaryv'-
pulley at. the rear of the‘tab1e.v Shortly after»enterihg;the pulley,
the 1ine was¢joined to}a short:bar recéivingﬁfour lines coming from
the pulleys on the tables "wings." Four swivel type -pulleys were used

at the front end of the table to enable the nesistance to be transmitted
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to the pulleys on top of the table, Resistance to the-motiohs of the
Tower extremities could be applied aé well as tq various arm motions. -
In addition, Louis stated that "the tdb1e could also bé utilized for

passive stretch of most of the muscle grpups;by reversing the procedufes,

for the resistance exercises” (31:;405-7),
Recent Twentieth Century Developments

In 1962, Thomas J. Bender devised a multiple angle testing unit
(3:1-2)., This unit was especially designed for the isometric testing Qf
the relative strength of muscle groups of the upper and ]ower extremi--:
ties at various points‘in the range of motion. Howevef, résistance
exercises could also be performed utilizing the mechanics of the table
»for the same muscle groups. The actual testing was‘éccomp1ished from a
variety of positions rahging from'sitting,»standing; prone, supine, or
a side lying position on the table. Bender believed that the table
would permit consistency of technique fn testing and re~-testing the
subjects since the unit and subject could be relocated in the same
position each time (3:2),

The unitfconsfsted of a treatment table, sfab1izfng straps, force
gauging system, rotating angle arms, vertical bar, activator unitvand
cable, V-Block, back and abdominal braces,_adjustab1e wrist-ankle cuffs,
and adjustable thigh cuffs. The force gauging system, accurate to 1%,
registered the force applied at a given point in the range of motion-
for a quantitative ana]ysis.‘ The rotating arm, moving in a 34 inch. |
arc from the end of the table, cou1d be Tocked into position at every
5 degrees in the arc. The vertical bar could be moved up and down on

the angle arms. The activator unit and cable, located on the vertical
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bar, could be rotated to either sjde and locked into position (3:1—2);

In 1967, Perrine presented a new concept of resistance exercise, -
"Isokinetic" (39:43). As a result an isokinetic device, "Cybex Exer~
ciser", was designed and manufactured by Technician, Cybex, Inc., to
provide suitable mechanical means of achieying the objectives of this
new system of exercise.

Isokinetic exercise employed a simple physical principle for loading
a dynamically contracting muscle at a-mechanica11y fixed rate of speed. -
The resistance offered was in direct proportion to the amount of force
exerted by the subject throughout the full range of tHe movement
(20:280; 39:43).

To ]oad the muscle, uti]iziﬁg-the isokinetic principle, a special
mechanical device was required. The isokinetic exerciser, "Cybex", con-
sisted of a unique speed—contwo]]ing»mechanism»which acted as a speed-
governor during an exercise motion.  The lever arm was attached to a
part of the body.-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 performed the movement agajnst the resistance offered by
the machine. As the musc¢le strength varied through the rénge»ofrmovee
ment, the resistance caused by the speed-governing action fluctuated
accordingly and accommodated the muscles' strength at every point in
the range (20:280-2; 39:43). As the strength increased, the reéistance
kept pace assuring constant utilization of the overload principle,

This exercise system was utilized to strengthen quadriceps and ham-
strings; to increase, measure, and record range-of motion; and to treat

post operative menisCectomies. The mounting of the Cybex was designed
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for easy atﬁachment'tp any standard treatment table, It could then be-
operated_frdm»any position on the table or from a standing or sitting
position next to the table (39:44-5),
| Throughout the ages, weight trainers have developed a variety of-

apparatus to utilize in their strength development programs. However,
during the last few years, many of the training-apparatus have been
cbmbined into one -unit, the Universgi Gym. This unit haS been enthusi--
astically appraved by many coaches and athletes as an essential adjunct
to their cohdftioning programs - (47:2).

The Univer$a1 Gym, 1970, exercises most of thé muscle groups-in
the body and was designed to accdmmodate men, women; and children of
all ages and strength groups. Since “indivfdua] supervision is not
necessary, -large groups of students can be programmed for exercise in
a single .class period" (47:2). 1In addition, the weights utilized in
offering_resistahéé were positioned‘so that:they cannot come in centact -
with the user even when mishand]ed. | |

The newest Universal Gym (47:2), offers isotonicvresistance-exer—

cises-at 15 stations, including the following: a Teg and hip condi-

~ tioner, chest press, shoulder press, high lateral pull station, quadri-

ceps and dead 1ift 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 addition, it s

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 ET1gin Exercise Table is such an apparatus. |

The Elgin Exércise Table Model A 1500 has been especially designed
for the administration of exercises for all major joints of the bbdy
| with the exception of those of the fingers and toes (46:1). The unit
makes possible fhé administration of 1padFa§sisting_and 1oad-resisting
exekcises~f0r muscle groups of the ankle, knee, Hip, trunk, shbu]der,
elbow, wrist, and'necE. In addition, the unitrassures a consistency of
positioning,'techniques, and loading as well as an accurate method of |
eva]uafing muscle strength. |

The unit may be used for-all types of resistance exercises in Qh1ch :
the resisténce can be varied from a'fewvounces.to severa1‘hundred pounds ,
Thezapparatus may also be utilized to administer passiVe'exercises,
paséive-stretching, and cervical traction. In addition, it is felt
that the Elgin Table can provide a wider variety .of selected exercises,
thereby decreasing the monotony of one eétab]ished exergise pattern,
These advantages make it a good tool to utilize in corrective and
adapted cTasses where the exerc13é$ must be individually prescribed.
It is also felt that the Elgin Table has beneficial research possibili- -
ties in subsﬁantiating or disproving some of our theories of exerciSé.

Thereforé, without trying to say that one piece of equipment is
better thah the other, it was the belief of the writer that'ﬁhevE]gin‘

@Xercise 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 Iéokinetic Device and the Universal Gym, 1970. v

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,thé amount of force-
exerted by the subject throughout the full rahge of movement, as in the.
Cybex Isokinetic System. - However, ‘the Cybex was particularly designed
for strengthening the quadriceps ahd hamstrings without reference to
the remainder of the muscle grbups.. Neither is the Cybex designed for
utilization of load-assisting exercises; or passive, passive stretch, or
cenVica] traction, It -is %e1t.that these facts make the Elgin Table
‘more appropriate -to the administration of a comp]ete‘correctives or
adapted program of exercises. |

The -only problem aésociated with the use of the Elgin Table in the
physical education setting is the fact that\on]yvone subject can utilize
the table at one time. HoWever, the table was never meant to be
utilized in the mass conditioning program of subjects as jt was designed
for rehabilitation in a clinical setting. |

In comparison, the Universal Gym is a usefu]-too] for utiTizafion
in-the mass cbnditioning program-as it provides apparatus for strength.
development at 15 stations, However, no provisions are made for lpad-
assisting exercises for the subjects‘too weak to perform the standard
exercises., - In‘addition, the body-parts cannot be stablized, and ajl
muscle groups cannot be exercised effectively.

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

must be accurately controlled and administered. - Since the Elgin
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Exercise Table has been designed-and‘d6ve1oped especially to meet these
requirements, it is felt that the unit could help to eliminate the

necessity of constantly improvising apparatus.



CHAPTER IV
ELGIN EXERCISE TABLE

The Elgin Exercise Table has p]ayed-a particularly important raole
in rehabilitation in the medical setting for some years. More recently,
this piece of progressive resistance exercise equipmeht has been pur-
chased by several physical education departments in colleges -and
universities over the country.

At present, physicaT educators as well as physicaT therapists are
faced with a difficult problem éoncerning the ufi]ization of the,E}gih
Exercise Unit. Investigation of the m@nufacturer'svspecifications and
the literature reveals a lack of 1nforhat10n concerning fhe operation
and effectiveness of this machine; The manual which accompanies the
table leaves much to be desired. There is a Tack of infermation con-
cerning how the taB]e actually operates and how the various complementary
pieces of equipment are utilized. The suggestions offered in the maﬁué]
are very limited in scope; ard as physical therapists tell us, "You
just have to use your imaginhtion and ingenuity in discovering how the
table operates.”

The purpose of this chapter was to explore the Elgin Exercise
Table in an attempt to discover the operational procedures éssociated
with the unit, as well as to determine how the various complementary

pieces of equipment could be utilized.

45
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Figure 1. Complete Exercise Unit
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Description of the Table

.The‘E]gin Exercise Unit Model A 1500 is essentia11y a siee1 framed
table with an attached weight pan éssemb1y. The complete unit is 8.feet
Tong, 32 inches wide, and 34 inches high. The table frame i5 constructed
of 1 5/8 inches cold-rolled, chrome-plated square tubu1ar stee]. The
table -is upholstered in a sturdy brown p]astic, over a %hick, rubbery
padding (46:2). ; |

-The complete exercise unit for administering Progréssive Resistance
Exercise is shown in Figure»]. To facilitate understanding and for
later referral, the various assehb]ies have been labeled. A brief
description of -each assembly follows: |

(a) The track upon which the overhead pulley (d) operates. This

track is adjustable and can be moved closer to the housjng (c) or
extended out approximately two feet toward the oppdsite end of the
table by 1oosen1hg the knob hear_the pulley attachmenﬁ,and sliding it.
to the desired position. The desirable position for the track and
pulley will depend upon the exercise to be administefed.» Once it is
properly adjusted into position, it should be locked into place
utilizing the knob on the track.

(b) Stationary bar onto which the adjustable suspension cables are

attached. -

(c) Housing for the pulleys common to all cables. Within the

housing is the common-1ink1ng,of all cables to the weight pan,

(d) Overhead pulley. This pulley is utilized for all load-assisting
or load-resisting exercises in which the pull is best appljed from-
above the table. -

(e) Snap buckle utilized to attach the subject to the cable and
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thereby to the weight pan-assembiy,

(f) Sgspensjon;cab]gs{,rThese cab1es;are-madevof ny}onicordrand
‘uti]iZed primarily -in conjunction wfthvthe-ankle cuffs to-ho]d-the legs:
at a constant height for load-assisting or load-resisting hip abductor.
and hip-adduttér exercises. . The bdsition of the cables 1is aajustabWe
sincé they may‘be slid along the-stationary bar, To accomplish this, .

"~ the black knob on the stationary bar isi1oosened,-a1]owihg the suspen-
~sion cable assembly to be‘movéd to the desired position-by_s]iding it
along the track. When the desired position is_determined, the cables
should be 1ocked into place utilizing the same knob. These cables, when
not in use, are wrapped around the stationary bar (b). The height at
which the legs are to be held by the suspénsion cables can be adjusted
by wrapping the cord around the Staﬁionary bar the desired number of

‘times to result in the proper height.

“

(g) Hip abductor assembly. This pulley (G,) is moved into a
position above the table by removing G]jfrom the hook and swinging 1t-”
forward to attach to the'cable clamp on the overhead puiley,(d), Gz_is
then Tocked into position above the table top by screwing the bolt
provided into the sprocket hole in the frame of the assémbTy, When
not in use, it should be swung into a position'atrthe sidé of the
unit. This pulley assembly, as well as the suspension cables énd ankle -
cuffs, are used in bilateral or unilateral hip abduction exércises.

They can be further utilized in various exercises to strengthen the
knees and ankles.

(h) Weight pan common to all pulleys,

(1) Wheel for adjusting echrsiQn‘gf 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_wéight pan.
trave1$.» The higher the weight pan from the base of.the_unit, the
smaller the distancé thevcarfiageiw111 travel, The degree of excursion
desired ‘would vary with the-exercise performed,

(j) Handle for adjusting the'height of the backrest.. At the fore-

end of this handle is a knob which must be Toosened before the backrest .
can be raised. Once loosened, the handle is turned c1ockwisé\;br€r
raise the level of thé backrest to the desired angle. Upon~reach1ng
the desired backrest angle, the knob must be tightened in order to make
this position stationary. |

(k) Table top pulley. This pulley is utilized when the exercise

to be performed is best resisted from below the table. - The table top
pulley passes. through the tabTe's top and-fo11ows.a:pattern ﬁara11e1

to the backrest; At the junction of the backrest and the‘1eglrest, the
cable péééés over a directional pulley. when»potﬂin_use,'the snap |
buckle is attached to the stationary hole (y) in the Tower frame. If .
the table ?op pu11ey 1s~to be utilized, fhe cable snap buckle is
removed frém'(y) and .attached to the common weight pah»pu11ey'(x) for
all cables bé1owvthe table's top. The desired amount of weight is |
placed on the,weight pan, and the table top pulley is attached to the
subject. B

(1) Stabi?izingistraps; -These two web straps.help 1oc$ﬁi2e:the;

exercise load, eliminate muscle.substitution, prevent strain, and make
the subject's position secure. Variations in strapping depend on the
exercise being performed.

(m) The scale indicating the angle of the backrest. ~This scale is

actually a,protractor indicating the angulation of the backrest on the
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table.

(n) Stationary bar to which the stabilizing straps may be attached,

(0) Dial indicating the angle of the boot carriage (r).-

(p) Handle to adjust the boot carriage angle. The desired angle
depends - upon the exercise being performed.

(q) A linear sca{eﬂfor.indicating_thevexcuwsjoh-ofAthe‘bqpt

carriage (r).

(r) The boot carriage to’which the "boots” may be attached when

performing certain lower extremity exercises or for securing the ]ower 
extremities when performing trunk exercises. The carriage simply.
fits-1nto-the'rectangu1ar's1ot provided under the Teg rest portion of
the table. When the desired height of thé-boot‘carriagé,is détermined,
the carriage can be moved into poéition by utilizing thevkn0b4(z) at
the side of the table, When not in use, this_carriqge may be removed,
The resistance which can be applied in the exercisgs invo]ving the
boot carriage Ts?determined by the_amount of‘weight placed on the
weight pan since the boot carriage assembly is directly attached to the
pan assembly, Extreme caution should bé used in utilizing this boot.
carriage because of the tension developed in the cables when the carriage
is -moved through the excursion area. The tension will éause the boot
carriage to quickly and forcibly return to its initial position if
muscular effort is not maintained throughout the entire exercise, .

(s) Calibrations on the boot carriage (r).

(t) Special pulley assembly: quadriceps pulley. This pulley

assembly is used chiefly in knee, elbow, and trunk extension exercises,
It may be positioned anywhere along the metal bar Upon which it is

mounted. The cable, associated with this pulley 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 fhe table (x). When
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 carriage. This

knob Tocks 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 progressive resistance exercise utilizing the unit. The follow~
ing 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,assemb1y1usua1]y includes an aluminum bar, one.boot, and two Tocking
collars, This basic assembly provides adéquate equipment for unilateral
exercises. If,bi]atefa] exercisés-were to be adminfstered, two such’ |
assemblies would be necessary.

The aluminum bars come'ih various - Tengths, ranging from 12 inches
to 4 feet; however, the length commonly included in the assemb1y is the
18-inch bar. The two Tocking collars are utiTized 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 bér or the fab]e's boot
carriage. To release the collar, the clip on thé,Surface of the collar
is pushed down as‘the collar is_remqved from the bar. - _

The spécia] quadriceps b00t-fs,constru¢ted 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. Inkfact, it would be best if
a pair of each size were available so that biTétera1vexerciseS 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 inte
tHe circular slot provided on the"bottbm of the boot. Once the boots |
are placed on the carriage, the collars are utilized to 16ck 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 tde of the boot.

Since the boot carriage has a direct cable attachment to the commoh
weight pan;pu11ey assembly (c), the resistance to the exercise utilizing 3
this arrangement is provided by the weightskp1aced«on the weight pan.

In addition, this boot assembly may be utilized by running a cable from



54

one of the pulley arrangements  through the circular slot in the bottom
of the boot and attaching the snap bﬁck1e around_the’cab]e itself. This
arrangement provides possibilities for exercising the hip in movements-
of flexion, extension, abductidn, and knee extension, |
The boot assembly may also be used for exerqises not -utilizing

the pu11ey.arrangement of the table. In this instance, the aluminum

bar is employed instead of the tab1e’s boot-carriage. The appropriate

- weights are attached 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 Tocking collars. -

Special Drilled Aluminum Boot.

This is a sturdy, 1ight weight, aluminum boot designed for use in
quadriceps exercises in conjunction with any pulley arrangement of the
table, or the boofvassemb1y. The boot is drilled so that the cable
snap buckle can be f%stened directly to the toe of the boot;For
selected exercises. In addition, the circular slot is provided on thé
bottom of the boot for attachment to the ¢arriage or the a]uminumfbar
and weights in the boot assembly.

Like the others, the drilled aluminum boot is not adjuétab1e in

size but adult and child-sized boots.are available.

Foot_qup Boot

The boot is-designed with -an aluminum extension projecting upward
from the heel of the boot.. Three straps aré prbyided for attachment
to the subject. The lower straps are attached as in the other boot

assemblies. The third strap, at the top of the extension, is strapped
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securely .to . the subject's leg. -

Figure 3. 'Foot-Drop}Bbot :

‘The “foof—dropsbbot? is good for quadriceps exercises when the
subject's ankle 1svweak,‘ The book immobilizes the ankle and relieves
the ankle strain which might occur.during the exercise,-a1iow1ng a more .
effective job of exercising the desired muscle. |

_This boot may be utilized in conjunction with the boot assembly
bar and weights and the carriage of the tab]e,(és-we11 as'withrthe
various pulley assemb]ies of the tab]e{v In the latter instance, the
cable snap buckle is éttached to the holes at the toe of the boot or
threaded through fhe,circu]ar slot on the bottom of the boot as
previously ‘described. |

Like thevothers; the foot drop boot is not adjustable in size, but

adult -and child sized bobts,are available.
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Figure 4. Pelvic Rest

Pelvic Rest

The pelvic rest is 8 1/2 inches 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
body part off the table, In addition, it is used td 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 Tong. 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.

Shou]der Harness

This harness is designed for use in abdominal and back exercises
in conjunction with the pulley arrangements on the Elgin Table, or the
small weight pan -assembly. It is constructed of leather and available
in three sizes. |

For abdominal exercises, the shoulder harness is placed on the
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Figure 5. Shoulder Harness

subject»so that the metal projection is positioned on the subject's
back. To accomplish this, all the straps are Toosened to pro?ide amp1é-
room for fitting it to the subjéct. The shoulder strap is then slipped
over the subject's upper body into a position-as shown in the diagram.
Once on 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 projection. In addition, the small
weight pan méy be utilized by attaching the snap to the projection.

For back exercises, the harness is simply reversed.

Head Harness

The head gear is constructed of adjustable web strapping and is
designed'for\ut11ization in either assistive or resistive neck exercises.

The adjustable head gear 15 comprised of three straps: a horizon-
tal strap around the head,‘a chin strap, and a strap that passes over
the head in the sagittal plane. "In-addition, the head harness is
eqUipped with four D-rings: a ring on the right and Teft sfde of the

head, a ring on the front, and a ring on the back of the head.
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The harness should fit snugly so that it will not rub against the
skin. After the head harness has been securely attached,‘the snap
buckle from a table pulley or the small We{ght pan can be snapped onto

the desirable D-ring on the harness..

Foot Stirrup

This adjustable Teather foot stirrup is designed fof use in either
]oad—a§sisting or load-resisting exercises of the hip, knee, or_ank]e,
The foot stirrup fits over the subject's shoe. One strap goes
from the back df the heel to the front, whi]e_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 D-ring on the stirrup.

Thigh Cuff

This is a Teather cuff for use in hip exercises where the knee or
ankie is weak. It allows the resistance to be applied directly at the
thigh,2e1iminat1ng the long body lever necessary when the éab]e is
attached at the ankle.

The cuff is 3 inches wide, 24 inches long, and adjusts from 18 to
24 inches, It is constructed of steer hide and lined with soft,
vp]iabté, non-irritating pigskin.

fhe thigh cuff-can be attached directly to a weight pan or pulley

system by means of a D-ring.
Wrist Cuff -

This Teather cuff is useful for assisted or resisted exercises
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where it is desired to apply the resistance directly to thé wrist, The
cuff is 3 inches wide, 10 inches long, and adjusts from-7 to 10 inches,
The means -of resistance and its attachment.are the same as for the

thigh cuff.
Ankle Cuff

This cuff is designed'fof-assisted-or resisted exefcises in which'
it is desired to apply resistance directly ﬁo.the ankle. 1In addition,
this cuff-is utilized in conjunction with the suspenSion;cab1es_in.h1p
abduction,exercises to affix-the legs at a constant'exércise height,

The cuff is 3 inches wide, 16 inches 1ong,‘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 Handje

This aluminum stirrup handle is utilized in shoulder and arm
exercises and may:be attached to any pulley arrangement by means of the

cable snap buck]é.

Pronatoerupinator Attachment

This attachment is designed for exercising the pronators and
supinators of the hand and fokearm. The complete attachment 1n¢1udes.
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
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wheel. The other loop is designed fo_be attached to the overhead
pulley assembly.

If a permanent'cab1e-is not attached, one end of an alternate
cable can be snapped to the perman%nt 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 sth]der exercises; how-
ever, it is“not~used in connection with the table. The usual assembly
includes one bar, -one handle, and two locking collars.

The bar is constructed of aluminum and is avai]ab]e'in five sizes
ranging from 12 inches to.48 inches. "The weights are'thefsame as.those

"~ used an the: tabie.

Figure 6. . Small Weight Pan

small Weight Pan

This is-a strong, Tight-weight pan used in conjunction with the

head strap, shoulder harnessgs, thigh cuff, wrist and ankle cuffs,
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and the aluminum boots. It attaches directly to the D-rings on the

various straps.

Back Weight Pan

This weight pan is suitable for placing weight on a subject's-
back or chest for trunk hyperextension and flexion exercises. The
weight pah has a Tight weight -aluminum base covered with leather. The
weight pan is attached to the subject's back by placing the adjustable
straps over the shou]ders so that the two straps intersect about midway
on the sternum. - The third strap goes around the subject's chest about
one to one and a half inches below the nipples and s]ipé_through the
stationary loops on the shoulder stﬁdps. wheh the straps are in the
proper position, they‘should be secured utilizing the buckles on each
strap. These procedures are reversed if it is desired to place the
weight pan on the subject's chest. The desiked weight can be s]ipped

onto the spindle to provide the resistance. -

Shoulder Weight Bag

This - piece df equiphent is useful because it eliminates the
necessity of holding weights in the hands. |

The apparatus can be utilized for shoulder exercises when there is
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.,

Ank]e and Leg Exerciser

This all a]Qminum Elgin unit is designed to exercise the foot and
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leg through'a full range of motion in ihVersion, eveksion;'dOrsi-f1eXionv»
and plantar-flexion, Sﬁncevthese exerciseé canbbe perfdrmed on the
table utilizing the various boot assemblies, it 1svnot essentia1 to
purchase this piece of equipment in order to provide a ‘compiete e*ercise
program. v | |

The unit is composed of an a1um1num-bdot and four weight pans.
These weight pans are positioned qt'thevtoe, the heel, the right, and
the left of the boot. Graded resistahce‘to the'désired_movement-is |
made possib1e by adding‘se1ected weights to the apbrobriate weight pan!

For the exerciées of pTantarff1exionfanq'40r51?f1521on,‘the“uﬁit' 
may be locked into place uti]izing'the lever under the boot assembly,
Locked into position;vthe boot will mové only in the ségitta] plane.
The assembly may-also bé']ocked into position to perm1t=on]y?inVersion :
and eversion, 1f desired, To properly operate»the'apparatus, the diréc?'»

tions in the manual accompanying the un1t~shou]dVbe fo]]pwed‘
Conclusions

As can be seen from the pféceding descriptions, the Elgin Exercise
Table is a very versatile machingf¥1f one knows how to uti1ize it to |
its fullest potential,

It is hoped thatthis chaptervhas acquainted the reader with the
mechanics of the table's operation and 1afd the groundworkvheeded for

administering the exercises -suggested in thefnext chapter,



CHAPTER V
'EXERCISES FOR STRENGTH DEVELOPMENT

‘Seventy—six origina] exercises have beeh devdsed’thrOugh7
exper1mentat1on with subjects and through anatom1ca1 and kinesiological
analyses. Two exerc1ses for each Jo1nt act1on were se]ected on the
bases-of the'fourteen criteria presented_qn pages eight throughsth1rteen;

The exercises have been pvesented in terms df‘hovements»of~the
variousajoints-ih the.body Each exerc1se is un1form1y presented in
four-sec;ionsé the table set-up, the pos1t1on1ng of the subJect the.
performance of the exercise, and a pictorial d1agram¢ofathe‘subaect_and
the'tabIe.,iVarious‘exerciseé;are.acéompaniedvby notes te ;he administra%‘
tar as to thenexercise'range, the-part(s).whiCh;must;be'main¢aihed£1nﬁa;:

constant ppsition,throughout“the exercise, and movements.to.be aVoided;.'
Neck Flexor Exercises

I Neck»FTexOr:E}epste:_ Supine»

Table: Initial to the exerc1se the spec1a1 pu]]ey assemb]y (t )
is attached to the common weight pan pulley be]ow the tab]e (x)-_
-previously described on page 50, The appropr1ate we1ghts are se]ected
and placed on the weight pan. ) |
subject: After the head harness is firmly attached, the subject
assumes a supine bosition on the table with the shou]dere barai]elito

the end and the head and neck eXtended out from the foot-end of the

63
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table. The hands may grasp the

sides of the table for support.

The cable snap buckle from the

special pulley assembly is attached

to the D-ring provided at the back

Figure 7

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 by 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 the weight pan.

II, ®Neck Flexor Exercise: Sitting

Table: The special pulley
arrangement, 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

Figure 8

on the individual needs of the
subject. The bar should be
positioned 10 inches from the foot

end of the .table and stabilized there by utilizing the boot straps.
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These straps may: be placed around the table's frame and the rod extending
out from-the boot carriage assemb]y_be1ow thertable,Y-A‘supp1ementary
~cable is attached to the snap buck1e of the special pulley assemb1y,
passed through the boot carriage excursion area in-the table top and \
over the directional pulley wheel on'the,bar,; The appropriate weight
is added to the weight pan. o R
. Subject: After the head harness is firmly attached, the subject
assumes a sittjng position on the‘table facing the weight pan and.iji/z
feet back from the‘hedd-end_of the table. The hands are7p1aced on:the
sides of the table top for support. The snap buckle from the eab1e‘is v
'attached‘to the D—ring-on-the back of the head harness.' | | -
Exerciee' The subject performs the exercise by f]exing the neck
aga1nst the resistance offered by the tab]e S pu]]ey arrangement |
Note: During the exerc1se, the subJect should be Jnstructed td
mobilize only the neck and not the upper trunk If substitution’fs
made, an alternate exercise- arrangement wh1ch reduces subst1tut1on to a-

- minimum is: suggested
- Neck' Hypenextenisor- Exercises

I.

Neck Hyperextensor Exercise:: Prone.

Table: Initia]bto_the exerciSe,yfhe special pu11ey,assemb1y (t)
js attached for uti]ization,as-describedvon page 50, The'appropriate
Weightiisvse]ected and placed on'the’weight pan. - - _

Subject: After the‘head}harness‘1;ifirm1y attacned,~the‘eubject
assumes a prone position on the tab1e with shoulders .parallel to the
end of the table and head and neck flexed over the foot-end, The hands

grasp the sides of the table near the shoulders for-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
Figure 9 -
exercise loads. If needed, the
strap should 'be 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. As

the strength increases, the resistance to the exercise should be

increased by the addition of weights to the weight pan.

IT.  Neck Hyperextensor Exertise: Sitting

T T

Table: The special pulley
arrangement, pronator bar, and the
directional pulley wheel are
attached for utilization as

described on pages 50 and 58. The

angle of the bar should be 90 degrees

» while the height of the bar will be

Figure 10

dependent upon the individuaf needs

of the subject. The bam should be

positioned 10 inches from the foot-
end of the table and stabilized there by utilizing the boot straps as
previously described. A supplementary 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 tab]e top and over: the d1rect1ona1 pu]]ey whee] on
the barv The appropr1ate we1ght is added to- the we1ght pan

Subject: After the head harness is firmly attached,‘the subject
assumes a long sitting positidn on the table facing the bar 1 1/2 feet
from the head-end The legs are p1aced en either side of the-bar,,and
the hands are- placed on the sides of the table top for support, The
snap buckle from the cable is attached to the D- r1ng on -the front of
the head harness. | |

Exercise: The exercise is performed-by hyperextendfngvthe neck
against the resiStanee-offered by the.tab1e's bu]ley arrangement,

Note: Ddring,the exercise, the subject should be fnstructed to
mobi]ize only -the neck and not the upper.truhk, ‘If substitution is made,
an'aTternate>exercise arrangement which reduces substitution to a mini-

mum isasuggested.
Neck Lateral Flexor Exercises .

I. Neck Lateral Flexor Exercise: Side-Lying

Tab1e:v The table tep pulley
is adJusted for operat1on as |
* described on page 48, The appropr1-
ate weight is selected and placed"

~on the weight pan.

‘Subject:- The‘head‘harness is

snugly attached to the subject's

Figure~1T‘

head as previously described. The
subject assumes a side-]yﬁng

gposition 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 Tateral flexion exer-
cise for only one side of the neck. To exercise the lateral flexors of

the opposite side, instruct the subject to 1ie on his opposite side.

II. Neck Lateral Flexor Exercise: Sitting

Table: The special pulley
assembly, pronator bar, and the
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

ol the height will be dependent upon
Figure 12
the subject to be exercised. The
bar should be positioned 10 inches
from the foot-end of the table and
stabilized in place by utilizing the boot straps as previously described.
A supplementary cable is attached to the snap buckle bf 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 we1ght is.added to the weight. pan.

Subject: After the head harness 1% f1rm]y aff1xed the subJect
assumes an erect»sittlng position on the side of -the table:] 1/2 feet
from the head-end, with -the lateral f]exers to begexercised adjacent to -
the bar. The hands are‘placed on the_teble'top for support, The snap
buck]e‘from the supplementary cab]e-is;attached to the D-ring on_the-
‘side of the head harness - closest ta the bar.. - |

Exercjse, The exercise- 1s d@%formed by 1atera11y f]ex1ng the neck
against the re51stance offered by the table's .pulley arrangement.e

Note: The subject is .instructed to m0b1112e<pn1y.the neck end not
the upper trenk; If unnecessaryasubstitut{on;is‘obsérved, it is
suggested that ene utilize one.of therothef exercise arrangements where
'substitutionris-more,easily reduced}- To.exeheiSe,the other set of | |
lateral neck flexors, the subject should sit facing the other side of
the table. | |

Neck Rotator Exercises

I.- Neck Rotator Exercise: Prone |

Table:  The hip rotator attach-
ments are threaded With;the supple-
mentary,cabﬁe and attached for
epevation-as-brevious]y;described;
‘on'pege 50, Upoh cempletion_of the

threading, the supplementary.cable

is attached to the snap buckle of

Figure -13
) . . the overhead pulley. The appropriate

weights are selected and placed on
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the weight pan.

Subject: After the head harness has been firmly attached, the
subject assumes a prone position on the table with his 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

Table: The special pulley
arrangement, pronator bar, and
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
Figure 14

the bar should be 90 degrees. The
bar should 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 shap buckle 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 1 1/2 feet from the head-end,
with rotators to be exercised 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 oniy the neck and not
the upper trunk. If substitution occurs, it is suggestéd 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 the opposite

direction and follow the preceding instructions.
Wrist Hyperextensor Exercises

I. Wrist Hyperextensor Exercise: Prone

Table: The special pulley assembly is attached for operation as
described on page 50. A metal handle is hooked to the snap buckle of
the pulley 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 1 to 1 1/2

inches. Stabilization and reduction

of substitution may be accomplished

Figure 15

by utilizing the free arm or
stabilizing straps. If stabilizing
straps are 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

Table: The table top pulley
is attached for operation as pre-
viously described in Chapter IV,
page 48. The metal handle is
hooked to the snap buckle of the

table top pulley and the appropriate

weights are placed on the weight

Figure 16

pan.
Subject: The subject is
seated in a chair near the heag-

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 1 to 1 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

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.

Figure 17

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 1 to 1 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. MWrist Flexor Exercise: Standing

Table: The table top pulley
is attached for operation as
described on page 48, The metal
handle 1s hooked to ﬁhe snap buckle

of the_tab]e top-pulley. The

appropriate weight is selected and

placed. on the Weight pan.

Figure 18

Subject: The subject assumes
an erect standing position behind,
to one side, -and faping the 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 T to 1 1/2 inches. The distal end of the forearm is stabilized
by utilizing a table strap. The metal handle is placed in the sTight]y
extended, supinated hand. | | | | |
Exercise: The exercise is performed by flexing the wrist against

the resistance offered by the table's puT]ey arrangement.
Wrist Radial Flexor Exercises

I. Wrist Radial Flexor Exercise: Prone

Table: .The hip rotator assembly 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.v The resistance is
applied by placing the apppopriate weight on the weight pan.

Subjéct: The subject assumes a prone position on the table top



75

with the wrist to be exercised
semi-pronated, supinated, and
extended 1T to 1 1/2 inches off the

foot-end of the table. The forearm

is stabilized utilizing a table

Figure 19

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.

IT. Wrist Radial Flexor Exercise: Sitting

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.

Figure 20

Subject: The subject is seated
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 1 to 1 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, closer to the radius.
Wrist Ulnar Flexor Exercises

I. Wrist Ulnar Flexor Exercise: Sitting

Table: The hip rotator assem-
bly is attached for operation as
previously described in Chapter IV,

page 50. The wrist cuff is attached

i to the cable by utilizing the snap

/ buckle. The resistance is applied

by placing the appropriate weight
Figure 21
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 subject's thigh. The wrist and hand are supinated.
The free hand is placed on the forearm of the exercising wrist to add
stability and reduce substitution. The wrist cuff from the pulley
arrangement closest to the wrist to be exercised is placed securely on
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 and set-up is the same as in the
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preceding exercise arrangement
(Figure 21).

Subject: The subject assumes

_,t a prone position on the table top

with the wrist to be exercised pro-
Figure 22
nated and extended 1 to 1 1/2 inches
of f the foot-end of the table. The
forearm is stabilized utilizing
a table strap. When the proper position is 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 Taterally.
Wrist Supinator Exercises

I. Wrist Supinator Exercise: Standing

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

4
upon the individual performing the

Figure 23

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
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that clockwise resisted movement is possible. -

Subgect:- The subject assumes an erect standing position at: the
side of the table oppdsite 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.

Exercjse; To perform the exercise, the subject grasping;thé
handle supinates the wrist and forearm by turning the wheel clockwise.

The clockwise movement js resisted by the table‘s pulley arrangement.

II. Wrist Supinator Exercise: Sitting

Table: The hip rotator
assembly is adjusted and 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

Figure 24

placing the appropriate weight on
the weight 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 subject's thigh. The wrist and hand are
slightly pronated. The free hand is placed on the lateral side of the
forearm-in such a way as-to prevent ]atera]-rotation;of~the éhou]der
without hampering supination. The wrjst-Cuff from the fartherest hip

rotatoripu]]ey 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. MWrist Pronator Exercise: Standing

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, while the height of the

bar will be dependent upon the

individual performing the exercise

Figure 25

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 should be instricted.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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[I. MWrist Pronator Exercise: Sitting

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

Figure 26

on the weight pan.
Subject: The subject assumes

| | a seated position close to and
facing the foot-end of ithe 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 not grasp
the arm so tightly as to interfere with pronation. The wrist cuff
attached to the pulley assembly closest to the exercising wrist is
firmly secured to the wrist.

Exercise: To perform the exercise, the subject pronates the hand

against the resistance provided by the table's pulley arrangement.
Elbow Flexor Exercises

I. Elbow Flexor Exercise: Sitting

Table: The special pulley assembly is attached for operation as-
outlined on page 50. The overhead pulley is adjusted to a position

directly over the subject's chest. A supplementary cable is attached
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to the snap buck1e of the overhead
pulley. The cable is then passed

through the boot carriage excursion:

area in the table top clockwise (as‘

. ' the operator faces it) around the
Figure 27 .
Tower pulley assembly and back up
through the exbursion}area; The-
metal Hand]e is attached to this
end of the cable by utilizing the snap buckle, Thevappropriate weight
is édded to the weight pan. The backrest should be raised according
to the prqéeduresvoutTined-in Chapter 1V, page.51. The desired height
will be dependent upon the range of motion desired. A-45-degree;ang1e
served the expeyrimenter's purposes.

Subject: To exercise thé f]exors.of‘the right e1bow,1the subject
' assumes a sitting position on the left half of the‘tab]e,top. The
right'arm is placed agaihst-the b@bkrest~wh1]e the forearm is placed E
in a position parallel to the table top but not resting on the table,
The forearm may be in the supinated, prbnated,vor.neutrai position forv‘
thié exercise depending upon the needs of the subject. The wrist cuff-
is placed on the subject's right wrist. Substitutidn»may be reduced
by strapping the upper arm 1 to 1 1/2 inches above the elbow to the
table. | |

Exercisék The exercise is performed by flexing the elbow against
~ the resistanée provided by the table's pulley arrangement.

ﬂggg:‘ To exercise the f]éxors of the left elbow, the prbcedures'
are-repeated with the_subject lying off center on the right-half of the

table and utilizing the left elbow.
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IT, Elbow Flexor Exercise: Sitting

. Table: - The special puliey
assembly is attached for operation
as. previously described 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.
Figure 28" | '
- ' : Subject: The subject sits in
a chair c]ose t6 and facing the fobt—
end of the;tab]ef- The elbow-to be
exercised is placed on the subject's thigh apprbximate]y.Z inches from
the knee. The elbow -is slightly extended so that-the‘angle between the
fokearm and the upper arm is appr021maté]y 135 degrees. The wrist is
locked in extension. The metal handle is placed in the subject's
hand. This exercise;méy be performed with the forearmvin supination
or-a semi-pronafed, supinated position depending upon the needs of the
subject, | | |
Exercise: The subject flexes his elbow against the resistance

offered by the table's pulley arrangementi
E]bow'Extensor,EXercises-

I. Elbow Extensor Exercise: Half-Sitting

Table: The backrest is raised to approximately 45 degrees, and
the table top pulley is attached for operation as~previously described

on page 48. The meta]vhand1e or wrist cuff is attached to the cable'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

Figure 29

position on the Teft 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 pronated.
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

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

Figure 30
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céb]e is attached to the snap buckle of ﬁhe special pulley assembly,
directed upward through the exCursfon area and over:the directional
pulley wheel. The wrist cuff or the metal hand]e is attached tovfhe
snap buckle of the supplementary cable. The appropriate weight is
placed on the weight pan. |

Subject: 'The subject assumes a sitting position. T 1/2 fegi_from
the head-end of the table with his back to the bar; Due to the natufe
of the exercise, this-seated position must be slightly off center away
from the exercising arm. The pronated forearmvis;completely flexed-
and positioned close to the upper arm. The upper arm is placed on the.
thigh rest which has been placed verticaj]y on}the table top. The
wrist cuff is attached to the sUbject's wrist, or fhe3meta1 handle is
grasped in the hand. ; |

Exercise: The subject performs the exercise by extending the

elbow against the'resistance offered by the table's pu]]ey‘arrangkment.
Shoulder Abductor Exercises

I. Shoulder Abductor Exercise: _Side-Lying

Table: The table fop pulley
is attached for operation-as pre-
viously described on page 48. The
metal handle or wrist cuff is
attached to the cable's snap5buck1é,

The appropriate weight is placed on

the weight pan.

- Figure 31

Subject: The subject assumes

a side-lying position with Tegs at
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the head-end of the table. The posftion 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's hand. The subject should be
instructed to maintajn the wrist and elbow in the extended position
throughbut'the exercise arrangement. The forearm can be pronated, supi-.
nated, or in the neutral position.

Exercise: The exercise is performed by abductingjthe-arm against

the resistance provided by the table's pulley arrangement.

I1. Shoulder Abductor Exercise: Standing

Table: 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

N placed on the weight pan.
Figure 32

Subject: The subject assumes
an erect side-standing position at
the fbot—end of the table with the
shoulder to be exercised fartherest from the table's edge. The arm is
fully extended at the side. The forearm and wrist may be-in anyvposihﬂﬁg
tion, but a semi-pronated, supinatedvposition 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's pulley
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arrangement,

Note: The subject should be instructed to maintain the hand and
wrist -in the extended position‘throughd@t}the-exercise»arrangement. If
a greater range of movement is desired, a supplementary cable must be
atﬁachedjto the special pulley assemb]y'svsnap buck1e. The -same -proce- .
dures would be followed except that the subject would need to stand.

farther away from the table's edge.
Shoulder Horizonkal Abductor Exercises

I. Shoulder Horizonxdl Abductor Exercise: Standing-

Table: The special pulley
éssemb1y‘is.attached for operatitn

as described in Chapter IV, page 50.

I The directional pulley wheel and
;;f’ - bar are attaéhed and stabilized into
position 10 inches from the foot-end
' of the;eXchsion area. A supplemen-
Figure 33

tary cable is attached to the
special pulley assémb]y's-snap
buckle. It is passed through the
boot carriage excursion area-and across the directional pulley wheel.
The metal handle is attached to the snap buckle on the end of the
supplementary -cable. - The appropriate weights are addéd to the weight
pan. | . |
SUbJect: The subject assumes an érect standing position'facingv
| the side of the table and.approximately Z.feet closer-to the head-end

than 1s'the-bar.- The shoulder faftherest from the bar is flexed to
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90vdegrees;. The arm and wrist are held in a semi-pronated, supinated
position. The metal handle isugrasped iﬁ the-hand;
Exercfse; The subject horizonta]]y,aﬁ&uéts thevshoulder against
thevresiStance-offered by the table's pulley arrangement.
~Note: The subject should be instructed to’maihtain the elbow -and
the wrist in the extended pqsitionvthroughout-thé exercise. Rotation:

of -the trunk or other substitution should be avoided.

1. Shoulder Horizontal Abductor Exercise:: Standing

Table: The hip abductor assem-
bly is attached tb the overhead

pulley and Tocked into position as

Il described in Chapter.IV, page 47.
“\ The metal hénd]e_islattached to
. the snap buckle on the cable nearest
! the subject. Thevéppropriate
Figure’34

weights are added to the weight pan.
Subject: The subject assumes
a -side-standing position 1 1/2 feet
back from and facing the head—enduof&thektabie:WTth thegshou1dérlto;be
exercised fartherest from the table's edge. The shoulder to be exer-
cised is flexed to 90 degrees. The elbow 1s'extended, and the-wrist
is held in a semi-pronated, supinated-position throughout the exercise
arrangement. The metal hand]é from the hip abductor assemb1y is grasped -
1nvthe hand. _
Exercise: The exerciée 15 performed by horizontally abducting the

shou]der 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.
Shou]der Adductor Exercises

- I, Shou}dér Adductor-ExercTse: Standing

Table: The overhead pulley
assembly is attached forvoperation
as outlined in Chapter IV, page 46.
The metal handle is hooked to the

v pulley's snap buckle, and the
P;L i ' T?: appropriate weight is placed on the
& weight pan.
Figure 35

Subject: The subject assumes
a standing position at the side of
the table with the shou]dér to be
exercised closest to the table's edge. The shouider 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.

IT. Shoulder Adductor Exercise: Standing.

Table: The special pulley assembly is attached for operation as

described on page 50. The metal handle is attached fo the pulley's
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snap buckle. - The appropriate weight

is -placed on the weight pan.

V, ' Subject: The subject aésumes
., a side-standing.position at-the

end of the table with the shoulder

Figure 36

to be exercised closest to the
table's edge. The shdu]der 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 thrbughout,the exer-
cise. The metal handle is grasped-in the subject's hand,
Exerciseg The subject édducts the;shbu]der against the resistance
provided by the table's pulley arrangement.

. Note: Substitution of the trunk or leg flexors should be avoided.

Shoulder Horizontal Adductor Exercises

[.  Shoulder Horizonta] Adductor Exercise: _Sitting

Table: The hip rotator
assemb]y?is attaChédff@&%ﬁﬁ@#atioﬁ5555

outlined on page 50. The metal

handle is attached to the supple-

S o mentary cable, and the appropriate

Z.
L)z » ' weight.is placed on the weight

L pan.
Figure -37
Subject: The subject assumes
a 1ong sitting position on-the floor

- parallel to and at érm‘s;]ength
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from the foot-end of the table. The shoulder 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
with 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 rotation should be avoided.

II. Shoulder Horizontal Adductor Exercise:. Standin91

Table: The special pulley
gssembly is attached for operation
as described on page 50. The bar

&~ and directional pulley wheel are.

placed into a position 10 inches

from the foot of the table. The

supplementary cable is attached to
Figure 38
the snap buckle of the special
pulley assembly, passed.through the
boot carriage excursion area and
over the directional pulley wheel. The metal handle is attached to the
supplementary cable at this point. The appropriate weight is placed
on the weﬁght 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-should 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 positioh of 90 degrees abduction. The elbow is
extended, and the wrist and forearm are in a semi-pronated, supinated
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.

Shoulder Flexor Exercises

I. Shoulder Flexor Exercise: Supine

Table: The special pulley
assembly is attached for operation
as previously described on page 50.
A supplementary cable is attached
to the special pulley asspﬂbTy's
snap buckle and passed through the

boot carriage excursion area in the

Figure 39

table top. The metal handle or
wrist cuff is attached to the snap
buckle 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.



92

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 flexors of the left shoulder, place the

subject on the right half of the table top and repeat the above proce-

dures with the left shoulder.

II. Shoulder Flexor Exercise: Standing

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

placed on the weight pan.

Figure 40

Subject: The subject assumes
an erect standing position with his
back to the foot-end of the table.

The arms are straight and held close to the sides. The elbow is
extended, and the wrist may be supinated, pronated, or in the neutral
position. The subject should be instructed 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 Exercises

I. Shoulder Extensor Exercise: Supine

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
Figure 41
the weight pan.
Subject: The subject assumes

a supine 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 1 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 exercised 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 exercise. The metal handle is grasped in the

hand.

Exercise: The exercise is performed by extending the shoulder as
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far as possible against the resistance provided by the table's pulley

arrangement.

IT. Shoulder Extensor Exercise:':Sﬁanding;

Table: The special pulley
assembly is attached for operation
as previously outiined in Chapter 1V,
page 50. The metal handle is

attached to the cable's snap

buckle. The appropriate weight is

selected and p]aced'on the weight

Figure 42

pan.
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 extended and the wrist
pronated and extended. This position of the elbow and.the wrist
should be maintained throughout the exercise arrangement. The metal
handle is grasped in _the subject's.pronated hand.

Exercise: The subject performs the exercise by hyperextending 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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Shoulder Lateral Rotator Exercises

I. Shoulder Lateral Rotator Exercise: Supine

Table: The special pulley
assembly is attached for utilization
as described on page 50. The
supplementary cable is attached to

the assembly's snap buckle and

passed through the carriage excursion

area in the table top. The metal

Figure 43

handle is attached to the supplemen-

tary cable by utilizing the snap

buckle. The appropriate weight is
placed on the weight pan.

Subject: The subject assumes a supine position on the table with
shoulders parallel to and 2 inches above the intersection of the head
and foot sections. The shoulder is medially rotated and abducted to
90 degrees. The elbow 1s flexed to 90 degrees, and the forearm is
positioned parallel to the trunk. The wrist is extended and pronated.
The subject should be instructed to keep the elbow flexed and the upper
arm on the table. The metal handle 1s grasped in the hand.

Exercise: The exercise is performed by rotating the shoulder
laterally against the resistance applied by the table's pulley
arrangement.

Note: The exercise range should be 180 degrees.
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II. Shoulder Lateral Rotator Exercise: Sitting

Table: The special pulley
assembly is attached for utilization
as previously described on page 50.
Pripr to the exercise, the cable

from the special puliey assembly is

passed through the boot carriage

excursion area in the table top.

Figure 44

The metal handle is attached to the
cable by utilizing the snap buckle.
The appropriate weight is placed

on the weight pan.

Subject: The subject assumes a sitting position in a chair facing
the foot-end and placed at the side 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 wrist and keep the upper arm in contact
with the table throughout the exercise arrangement. The metal handle
is grasped in the hand.

Exercise: The exercise is performed by rotating the shoulder
laterally against the resistance offered by the table'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 Exercise: Supine

Table: The table top pulley
is attached for operation as previ-
ously described on page 48. The
metal handle is attached to the
cable's snap buckle. The appropri-

ate weight is added to the weight

pan.

Figure 45

Subject: To exercise the

medial rotators of the right

shoulder, the subject assumes a
supine position on the left half 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'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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II1. Shoulder Medial RotatorrExercise: Sitting

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

Figure 46

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 sitfing position facing the head-
end of the table in a chair placed at the side of the table and 1T 1/2
feet back from the head-end of the table. The shoulder 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, to 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 Elevator Exercises

I. Shoulder Elevator Exercise: Standing

Table: The special pulley
assembly is attached for operation
as previously described in Chap-
ter IV, page 50. The metal handle

is attached to the cable's snap

Z

buckle. The appropriate weight is

L placed on the weight pan.
Figure 47
Subject: The subject assumes
an erect standing position 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 in extension, and the
wrists are in a semi-pronated, supinated position. This position should
be maintained throughout the exercise. The metal handle is placed in
the hand.
Exercise: The exercise is performed by elevating the shoulder
against the resistance provided by the table's pulley arrangement.

Note: The body should be held erect during the exercise. There

should not be any tilting or lateral flexion in the trunk area.

II. Shoulder Elevator Exercise: Supine

Table: The special pulley assembly, bar, and directional pulley
wheel are attached for operation as described on pages 50 and 58. The

exact angle and height of the bar will be dependent on the subject being
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exercised. However, for most sub-
jects, the angle of the bar will be

approximately 45 degrees. The

position of the bar should be

approximately 1 foot from the foot-
Figure 48

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 position 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 Tocked 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 provided by the table's pulley arrangement.

Note: The trunk should be stabilized during 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 appropriate weight is placed on the weight
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pan.
I Subjéct: When the head harness
P 9 has been snugly affixed, the subject
' assumes a prone position on the
‘“ ~ table with the head and shoulders
Figure 49

extended beyond the foot-end of
the table. The arms are straight
and held c]oée-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.

IT. Upper Back Extensqr Exercise: Sitting

Table: The table top assembly
is attached for operation-as
described on page 48. The appropri-
ate weight is placed on the weight
pan.

Subject: After the shoulder

harness has been securely attached,

Figure 50

the subject assumes a sitting

position facing and -1 1/2 feet back
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~ 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. The
upper back is flexed and the neck is slightly f]exed° The snap buckle
from the éab]e is attached to the metal projectionvon'thé shoulder
harness.

Exercise: The exercise is performed by extehding the upper spine
against the resistance proVided by the table's pulley arrangementl

ﬂgﬁg: Movement should occur only in the upper back. Substitution

of other muscle groups should be avoided.
Trunk Extensor Exercises

I. Trunk Extensor Exercise: Prone

Table: The special pulley
assembly is attached for operation
as outlined in Chapter IV, page 50.
The resistance to the exercise is
provi&ed by the placement of the

appropriate weights on the weight

pan.

Figure 51

Subject: After the shoulder
harness has been firmly attached,
the subject assumes a prone position |

on the table top wifh 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 spegia] pulley assembly is attached to
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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 Tateral flexion
in the trunk area. The head and shoulders should be raised upward in

line with the spine.

II. Trunk Extensor Exercise: Prone

Table: The table top pulley
is attached for operation as previ-
ously outlined on page 48. The
appropriate weight is placed on the

2. weight pan.

Subject: After the shoulder
harness has been firmly attached, the
Figure 52
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 Tine with

the spine. Lateral flexion or twisting should be avoided.
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Trunk Flexor Exercises

I. Trunk Flexor Exercise: Supine

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

Figure 53

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 Tocked into place 10 inches from the foot-end of the excursion area.

The supplementary cable is attached to the snap buckle, passed through



Figure 54

105

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 will need to be stabilized above the knees. The arms may be

positioned behind the baEk 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.

I. Trunk Rotator Exercise: Sjtting

Trunk Rotator Exercises

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 js 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 exercise, the snap buckle from the table
top pulley is éttached to the metal prejection on the sh6u1der 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 1ine with the shou]dérs
and twisting-the trunk to the left, touching the right elbow to the
Teft knee. The exercise is then repeated, touching the left elbow to

the right knee,

II. Trunk-Rotator Exercise: Sitting.

Table: The special pulley
assembly, bar, and dfrectiona1
pulley wheel are attached for opera- -
tion as previously described on
pages 50 and 58. The angle of the
bar should be 90 degreps while the

height will be dependent upon the
Figure 56
individual's needs. - The bar should
be positioned and Tocked into place
10 inches from:the foot~end of the
excursion area, - The supp]ementary cable is attached to the assembly's .

snap buckle, passed through the carriage;éxc@fsion area and over the
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directional pulley wheel. The appropriate wéight is placed on the
weight pan.

Subject: After the shou]der harness has been firmly attdched, 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 Tine 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 Tine 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 exércise the opposite side, the subject should sit on the other side

of the table top.

Trunk Lateral Flexor Exercises

I. Trunk Latera1 Flexor Exercise: Side-Lyjng

Table: The table top pulley
assembly is attached for use as
previously outlined on page 48.

The appropriate weightﬂis placed on

‘ /7 _ the weight pan.

Subject: - After the shoulder

harness has been firmly attached,
Figure 57 '
the subject assumes a side-Tlying

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.

Note: The rotating of the pelvis to thg 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

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

Figure 58

the individual'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 éitting positfon on-the side of the table 1 1/2 feet
from the head-end with the lateral flexors to be exercised next tb the
bar. The fingers are placed behind the neck, and the elbows are posi-
tioned in line with the.shoulders. The snap buckle from the supplemen-
tary cable is attached to the metal pkojection on the shoulder harness.
Stabilization at the hips is necessary.
Ekercise: The exercise is performed by laterally flexing the
trunk against the resistance ﬁrovfded by the table's pg]]ey arrangement.
Note: If undue substitution is observed, one of the 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 Flexor Exercises

I. Hip Flexor Exercise: Sittirg

Table: The special pulley
arrangement ié attached for operation
as previously descrided on page 50.
The appropriate weight is placed on

. 4 the weight pan.

Subject: After the quadriceps
: boot ‘is attached, the subject assumes
Figure 59 :
: a sitting position on the foot end
of the table. The Tower one-third
| of the thigh is extended beyond the
table edge.:r The knee is flexed to 90 degrees, and the ankle is slightly-

dorsirflexed. This position of the knee and ankle should be maintained
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throughout the exercise. The hands are placed on the table top for:
support. Thé cable is attached to the quadriceps boot by threading it
through the cfrcu]ar sTot 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 Hy the table'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 Taterally should be avoided.

II. Hip Flexor Exercise: Standing

Table: The special pulley
assembly is attached for operation
as previously déscribed on page 50,
The appropriate weight is placed on

the weight pan. -

Subject: The subject assumes

an erect standing position with

Figure -60

his back to the foot-end of the
table. The arms are utilized for
balance. With increased exercise
Toads, 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's thigh 1 to 2 inches above the knee. The cable's snap buckle
is attached to the D-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 Tengthened through a greater range of movement. If desired, when
the knee is not weak, the exercise could be performed with an extended
knee utilizing 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 Tengthened, Tess resistance will be

needed.
Hip Extensor Exercises

I. Hip Extensor Exercise:  Prone

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

Figure 61

foot, the subject assumes a prone

position on the table with the

Tower 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. Stab11fzation at the shoulders may be
necessary to reduce substitution. The snap buckle of the assembly is

dttached 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 simultaneously. If the thigh cuff was
utilized and the knee was slightly flexed, the extension of the hip

would result primarily from gluteal contraction.

II. Hip Extensor Exercise: Standing

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: The subject assumes

an erect standing position facing

Figure 62

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 and hip are slightly flexed. The
thigh cuff is securely attached to the subject's thigh. 1 to 2 inches
above the knee. The cable's snap buckle is attached to the D-ring
provided on the back of the cuff.

Exercise: The exercise is performed by extending at the hip

against the resistance provided by 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 gTutea]s»and ham-

strings would be exercised simultaneously.

Hip Abductor Exercises

I.  Hip Abductor Exercise: Standing

Table: The special pulley
assembly is attached for operation.
as prevfous]y described on bage 50.
The appropriate weight is placed

on. the weight pan.

Subject: The subject assumes

a side-standing -position-at the

Figure 63

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.v'The thigh cuff
is attached to the subject's thigh 1 to 2 inches above the knee. The
hip to be exercised is adducted to a position so that the feet are
crossed. The cab]e's‘snpp buckle is attached to the D-ring providedl
on the medial side of the cuff.

Exercise: The exercise is performed by abducting the hip égainst

the resistance proVided by_the table's pulley arrangement.

Note: Lateral flexion of the trunk should be ayoided. The

exercise could be performed by utilizing the ankle cuff. In this
instance,; though, stress 1is-placed on the lateral collateral ligament.

To avoid injury to the ligament, the movement of heavy loads should
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never be attembtéd by the knee. -

IT. Hip Abductor Exercise: Side-Lying

Table: The special pulley -
assembly is attached for operation
as previous1y‘descr1bed-in Chapter IV
on page 50. The appropriate weight.
is placed on the weight pan.

Subject; The ankle cdff or

the foot stirrup ié attached to

Figure 64

the subject. - The subject assumes
a side~1ying position on-the table
with the cuff or stirrub directly
above the boot,carriage.exCuYsion 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 thé table -top
by utilizing one of»the,étraps, The leg to be exercised is. positioned
above thé pulley assembly by extending the hip, ]déking,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 méy-rest his heéd
on one.of the folded arms Whi]e the other rests on the table tob for
Support. The snap buck]e»frém-the spec1a1ipu11ey 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 the 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

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
Figure 65 ,

attached 1 to 2 inches aboye the

right knee. The subject assumes a

right-side Tying position on the
table with the Tower 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 Exercise: Standing

Table: The special pulley
assembly is.attached for operation
as -described on page 50.  The

appropriate -weight . is -placed on the

Q? ‘weight pan.

Subject: The subject assumes

- a:sideastanding pos1t1on at the
Figure 66
foot-end of -the table with-the hip
to be -exercised closer to the
table, The hand closer to the
table is placed on the tab}e's edge for support. The thigh cuff s
attached to the subject's thigh 1 to 2 inches above -the knee. The hip
to be exercised is ﬁlight1y 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 pu1]éy 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 1sup]aéed dn the medial collateral ligament.
To avoid injury to this Tigament, the moyemént of,heayy loads should

never be attempted by the knee.

Hip Medial Rotator Exercises

I. Hip Medial Rotator Exercise: Sitting

Table: The spec1a1 pulley assembly is attached for opetationvas'
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preVious]y described in Chapter IV,
page 50. The appropriate weight:is
placed on the weight pan.

Subject: After the ankle cuff.

has been attached, the subject

Figure 67

assumes a sitting position in a-
chair positioned at the-end of and
1 foot from the foot of the table.
The hip to be exercised is fartherest from the table's edge. The
thighs -are stabilized to the chair by utilizing one of the table straps
or a supplementary strap. The foot closest to the table is placed
under the chair. The other leg is flexed to 90 degrees at the knee and
ank]e. This position should be majntained 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 pulley assembly is snapped to the 5-r1ng-on the medial
side of the cuff or stirrup.
Exercise: The exercise is performed by rotating the thigh medially
against the resistance provided by the table's pulley arrangement.
Note: The knee and ankle must be maintained in the 90-degree
flexed -position. The ank]ezis moved laterally whi]e‘the.knee is main-

tained in the same relative position throughout the exercise,

II. Hip Medial Rotator Exercise: Standing

Table: The special pulley assembly, bar, %hd 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
subjeétvperforming the exercise. -
The bar shou]d be positioned and

stabilized 10 1nches from the foot-

end of -the excursion area. The

" Figure 68

supplementary cable s attached to
the special pulley assembly's snap:
buckle, passed through the boot'
carriage'excursion;aréa‘and over the directional pulley wheel. The
appropriate weight is placed on the weight pan.

Subject: Tb exercise the right hip medial rotators, the subject
assumes an erect standing position at-the side of the table and facing
it with the weight pan on his:1eft; Prior to the exércise,~the stirrup:
| is attached to the subject's_foot; and the leg is-1ifted and pﬂacéd
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 buék]e is attached to the D-ring provided on the lateral:
aspect of the stirrup. | bl

Exercise: The exércjsé-is performed by medially rotating the hip
against the resistance provided by the table's .pulley ér%angement.

Note: Unless the subjeét is tall 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 procedures are followed
except the subject assumes the standing 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

[. Hip Lateral Rotator Exercise: Sitting

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
Figure 69
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 ﬁhe exercise. If needed, the thigh rest may 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 Taterally
against the resistance provided by the table'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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IT. Hip Lateral Rotator Exercise: vStanding

Table: The special pulley
aSsemb]y, bar,iand directional
pulley wheel are attached for
opération,as-described.on pages 50

and 58. The angle of the bar should:

be 90 degrees while the height of

the bar will be depenbent upon’the

Figure 70

subject performing the exercise.
The bar shou]d be positioned and
, Stabi]ized 10 inches from the foot-
end of the excursion area. The supp]émentahy cable is ‘attached to the
_specia] pulley assembly's snap buckle, passed thkoqgh the boot carriage
excursion area and over the directiona1-pu11eylwhee1; The appropriate
weight is placed on the weight pan. _

Subject: To ekercise'the 1eff hip lateral rotators, the subject
assumes an erect standing 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 1ifted and placed
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 subport.v The hip is medially rotated,
and the snap buckle is attached to the D-ring provided on the medial
aspect of the stirrup.

Exefcise; The exercise is performed by Taterally rotating the
hip against the resistance provided by the tableé's pulley arrangement..

Note:’ Unless the subject is tall enough to rest the leg comfortably
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on the table, this exercise 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 right.
Knee Extensor Exercises

I. Knee ExtensormExércise: supine.

Table: The sbecia]-pu]Tey_
assembly is . attached 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 been attaghed to the:foot, the-

Figure 71

subject assumes-a supine position
on the table with the lower leg and
‘ distal one-third of the thigh
‘extended beyond the table's edge. The thigh rest may be placed under
the thigh on the*tab]e topvfo'a11ow a.greater range of mgvement in the
knee. }The thigh should be stabi1ized to the table by utilizing the
straps across the thighs and 111ac_crest. The knee to be exercised
should be flexed to 90‘degrees.. vaneeded, a Tong boot strap may be
utilized to assist in holding the non-exercising lower leg in-a flexed
po&ition parallel to the table's leg. The shap buckle of tke assembly
lis attached to the D-ring at the heel of the footrétirrup.‘
Exer;jse: The exercise is pérformed by extending the knee against

the resistance offered by the table's pu]]éy arrangement..
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Note: The exercise range should be 90 degrees.

I1. - Knee Extensor Exercise: . Prorie. .

Table: The special pulley
assembly, bar, and directional
pulley wheel are attached for
operationias previously described

on pages 50 and 58. The exact

location, height; and angle of the

bar will be determined by the indi-

Figure 72

vidual needs of-the subject perform-

ing the exercise. For the experi--

menter's purposes, the bar was:
positioned at the ehd of the excursion area near the cenfer,of the
table. The ahgle.of-the bar was 90vdegrees,wh11e the height was
abproximate]y 1 foot. A Supp1ementary:cab1e is attached to the
assembly's snap buck]e,‘passéd‘%hrough}ﬁhéjekcuréion;anea?aﬁduover;thé
directional pulley. The appropriate weight is placed on the weight pan.

Subject: After the foot stirrup has dgeh firmly affixed, fhe

subject assumes -a prone position-on the table with his head at the foot-
end. This posi&ion_on-the_tab]é must-be .off-center in the direction
opposite that of the knee to be exercised (1.e,,‘on-the,right.ha1f of-
the table if the left knee is to be exercised).' The knees are positioned
so'that they are 1 to 2 feet closer to the head-end of{the-tab]e than
is the bar. The table's strap is positioned across the subjecé's
thighs, close to thesknees. - The kriee to be exercised is flexed to -

90 degrees in front of the bar. The arms may be used to stabilize the
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bodyvby;grésping the table's edge. Prior to the exercise, the cable
snap buckle s éttached'to the D-ring at the-hée] 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 -should be 90 degrees.
Knee Flexor Exercises -

I. Kpnee F]exqr Exercisg: _Prone

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

Figure 73

attached, the subject assumes-a

prone position on‘the'tabTe with -

the cuff above the boot carriage.
excursion area.  Stabilization is made by attaching the table's straps
across the subject's thigh just ébove the knee and at.the iliac crest.
The hands are p1aﬁed on»the,tab}e‘s gdgé for support. The knee to be
exercised is extended to a position-restipd;on the table top. - The
ankle is .dorsi-flexed if the gastrocnemius 1s.t6 be exercised and-
plantar-flexed if-only the hamstrings are to be exercised. - The snap
buckle of theLcab]e is attached to the D-ring on the ankie cuff just:
in front of the-ankle. - |

Exercise: The exercise is performed by flexing the knee against
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the resistance offered by the table's pUljéy arrangément;»

IT. Knee Flexor Exercise: Prone

Table: The special pulley
arrangement is attached for Qt111-
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

Figure 74

subject assumes a prone position

on the table with the Tower leg

extended beyond the foot-end of
the table. The-hands are placed on the table's edge -for support. The
knee being exercised 1s_eXtended, The ankle is dorsi-flexed if the:
gastrocnemfus is to be exercised and plantar-fliexed if only the ham-
Strihgsuareﬂto be exercised.. Stabilization should.be:nade . ahove. the
knee and at the iliac crest. The snap buckle from the assembly is
attached to the D—fing positioned on the anterior portion of- the ankle.

Exercise: The exercise is performed by flexing the knee against

the resistance offered by the table's pulley érrangement.

Note: The exercise range should be approximaté]y 125 degrees.
Ankle Dorsi-Flexion Exercéises

I. Ankle Dorsi-Flexion Exercise: Sitting.

Table: The special pulley assembly is-attached for use as

described on page 50. The appropriate weight is placed on the weight
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pan . v'
Subject: After the boot with

the toe extension is attached to

the foot, the subject assumes a

BB

. sitting position on-the foot-end of
Figure 75

the table. ' The knee is flexed to

90 degrees -and extended beyond the

table's edge approximaté]yv1 to 2
inches. This position of the knee should.be maintained throughout - the
exercise. The thigh rest is placed under the thigh»c1bse to the knee. .
Stabilization at the fhighs may - be -necessary. The arms are positioned:
at the sides of the table for support. The starting position is with
the ankle plantar flexed. = The snap’buck1e is attaéhed 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 and eversion should be avoided.

II. Ankle Dorsj-Flexion Exercise: Supine

Table: The special pulley
assembly, bar, and directional
pulley wheel are attached for
operation as -described on page 50.

The bar should be perpendicular to

the table top and elevated 1 1/2

feet above the table. The bar should

Figure 76

be positioned-and stabilized
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10 inches from the-foot-end of the excursion area. The special pulley
assembly's snap buckle is passed through the carriage excursion area
and over the_directiona1 bu11ey wheel. The appropriate weight is
applied to the weight pan. _ ;

Subject: The boot with the toe extension is attached to the sub--
ject's foot. .The subject assumes a supine position on the table with
the ankle to be exercised 2 to 3 inches in front of the baf and
directional pulley wheel. The arms are used to stabilize the body.
The hip and knee are’extended and must be maintaingd in this position
throughout the exercise. Stabilization be]ow_the~knée-may_be necessary.
Prior to-the exercise, the ankle is p1antar:f1exed; and the snap buckle
is attached to the sTot provided on the toebexten31on;

Exercise: The exercise is performed by dorsf—f1ex1ng the ankle
against the resistance offered by the table's pu11ey arrangement. |

Inversion and eversion should be avoided.

Ankle Plantar-Flexion: Exercises

I. Ankle Plantar-Flexion Exercise:  Supine

Table: The overhead pulley is
attached for operation as previously

described on page 46. The appropri-

il _ ate weight is placed on the weight
P | _ ,pan'- .
D I - © Subject: After the boot with
e the toe extension has: been attached,
Figure 77 ’ -

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

Qsed to stabilize the body.‘ The hip and knee are extended and should

be maintained in this posiﬁion throughout the exercise. Stabilization

is necessary 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's extension, |

Exercise: The exercise is performed by plantar-flexing the ankle

-against the resistance provided by the table's pulley arrangement.

Inversion and eversion should be avoided.

II. Ankle Plantar-Flexion Exercise: -Sitting

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

1 to 1 1/2 feet, at a.90-degree-angle.

and at the end of'the excursion area

Figure 78

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 extension-has been attached,
the subject assUmes a long sitting position on the foot-end of the
table facing the bar. This position on the_tab1e must be off-center

in the directicn opposite that of the ankle to be exercised. The
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ankTles ére positioned at least 3 inches in front of -the bar. The arms
are placed ontihe table tbp for support. The hip and knee are extended
and may need to be stabilized. Prior to the exekcise, the ankle is
dorsi-flexed, and the snap buckle is attached to the slot provided on -
the toe extension df”thelboot, | |

Exercise: The exercise is performed by plantar-flexing the ankle
against the resi§fance offered by the table's pulley arrangement.

Inversion and eversion should be avoided.
Ankle Inversion Exercises

I. Ankle InVersipn Exercise: Sitting

Table: The hip rotator attach-
ment is attached for use as previ-
6us1y described on page 50. The
position of the-attachment's pulley
Ohvtﬁef5wive1'headfw111 be dependent

upon the Tength of the subject's

lower leg. The appropriate weight

Figure 79

is placed on the weight pan.
| Subjegt: The foot stirrup or
| - drilled boot is placed on the sub--
ject's foot. The subject assumes a correct sitting positioh on the foot-
end of the table top. The knee is flexed to 90 degrees and extended
beyond the table's edge approximately 1 to 2‘inche$- 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. Theaank1é is locked 1in dorsi—f]exion’énd 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 D-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

Table: The hip abductor
assembly is attached to the overhead
pulley and Tocked into position
according to the instructions
presented in Chapter IV, page 47.

_, The appropriate weight is placed

on the weight pan.
Figure 80
Subject: The foot stirrup

or drilled boot is attached to the

subject's ankle. The subject
assumes a supine position on the table with the ankles to the Teft 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 D-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 Exercise: Sitting

Igglg: The hip rotator attach-
ment is attached for use as |
previous1y described on page 50,

The position of the attachment's

$wivel.head will.béidependent -

Upon the length of the subject's

‘ . lower leg. The appropriate weight
Figure 81
is placed on the weight pan.

Subject:  The fodt stirrup or
.drilled boot is placed 6n the sub-
ject‘s-foot; The-subjectvassumes-a sitting position-on the foot-end
of the table. The knee is flexed 90 degrees and extended beyond the
table's edge approximately 1'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'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 puT]éy far-
therest from the ankle to be exercised is attached to the D-ring oh the
bottom of the foot stirrup.

Exercise: The exercise is performed by everting the ank]é againétv

' the resistance offered by the table's pulley assembly.

II. Ankle Eversion Exercise: Supine

Table: The hip abductor assembly is attached to the overhead
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pulley and locked into pasition
above the table as described oh

page 47. The appropriate weights

are placed on the wefght pan. -

Subject: The foot stirrup -or.
Figure 82 - , :
drilled boot is attached to the
subject's ankle. The subject
assumes.a supine pasition on the
table with the legs straddling the pulley assémb]y.’ The arms may -be
utilized to stabilize the body. The ankle to be exercised is Tocked
into dorsi-flexion and should be maintained in this position -throughout
the exerciéé."‘Stab11ization is necessary below the knee. bThe»cab1e's
snap buckle closest to the ankle to be.exercised is attached to the-
D-ring on the bottom of the stirrup. -

Exercise: The exercise 4s performed by everting the ankle against.

the resistance provided by the table's pulley arrangement.



CHAPTER VI
SUMMARY AND RECOMMENDATIONS

This study was undertaken 1n.én,effqrt to develop a.more useful
manual for the operation of the Elgin Exercise Table. The material
presented was -compiled after é.surVey of the Titerature pertaining to
progressive resistance exercise, progressive résistance exercise;’
equipment, and the‘E1gfn Exercise Table.

.In an attempt to prqvide background 1nformation,concern1ng the
proper operation of the Elgin Exercise Table, the objectives, princibles,
teChniqqes,vand hazards of -progressive re;istance exercise were pre-
sented. Delorme's initial and.subsequent exércise programs, and their
modifications were reviewed to provide 1nformat16n on the proper opera-
tion of the ETgin Exercise Table and the organization and:administkation
of an exercise program designed to develop muscular strength. |

Since the investigation of the manufacturer's specifications -and
the literature revealed a 15ck of information concerning the operation
and effectivenessl%f the Elgin Exencise Tab]e, a search was made for
information on othervprogreSSTVe resistance exercise equipment. A
study was made of the benefitsrénd values of the other equjphent,in an -
attempt to gain more insight into the use of the Elgin Exercise Table.
Thé Elgin Exefcise Table was explored through eXperimentation»with and
without subjects. The procedures for operating fhe table-and the

variogus supplementary accessories and attachments.were determined and

132
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described.

Seventy-six exercises were devised through anatomical and
kinesiological analyses. Two exercises for each of the major joint
actions were devised on the basis of fourteen criteria.

In the writer's opinion, the Elgin Exercise/fab1e has potential as
a progressive resistance exercise apparatus in the physica1reducation'.
programs of today's.schools and»c611eges/where corrective or adapted
programs exist. It would seem to have unlimited possibilities for
exercising specific muscle groups needing strengthehing. It provides
an accurate method of -evaluating exercises in which the exercise Toad,
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 ekercises thereby decreasing the
monotony of one established exercise pattern.

If the desired results are to be realized, the exercise program
must be accurately controlled and administered. Since the Elgin.Exer-
cise Table has been designed and developed especially to 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, correctives, and adapted»physica] education programs.
Recommendations for Further Study

Today there is considerable disagreement in the anatomical litera-
ture regarding the specific action of individual muscles in the human
body. "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 groups, and not of *
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individual muSc]es“ (8:236). This fact results in the need for kinesi-
ological and electromyographical studies of the actions of :specific.
muscles during certain activities. These studies could do much to
substantiate or disprove our theories of muscle function and -exercise,

For example, in performing the ﬂsit-qp” exercise, to what extent
do the Tower abdominals, the upper abdomina1s, or both participate in
the movement which occurs? Should a different exercise be designed to
strengthen'the lower abdominals? A movie camera or a.sequent1a1 movehent
camera might be used in conjunction with the EMG apparatus to éhow at
whaf point in thevexercise the action potehtia1s occur. - Research into
the muscle function and the exercise itself might possibly result in
evidence that the muscles afe-not strengthenedvas éffective]y in our
"standard exercise" 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 the researcher 1in

conducting a better controlled, more,accuratevsthy.
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C Umomas L. ERELOoRNE, 3.0\,
WARRAEN NUNW.OING
RI8 CHARLIS TRAKY
SOBTEN, HASBACKUSETTS O8I
ABSRCHLUSKT TS HOSPITAL

April 11, 1970

Miss Ma¥y Jess Tibbels

Colvin Physical Education Center
Oklahoma State Univesity
Stillwater, Oklahoma

Dear Miss Tibbels:

Please forgive my 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, I1linois in 1944. It was while I was stationed at

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 rehabilitation center, Oftentimes these men were on the ward
for a period of one to three months awaiting dispesition. 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 of them had in the involved joints.

Having at the age of fourteen a long-drawn out ‘chronic¢ illness, I became interested
in different types of strength exercises and have ever since that time been involved
in actual participation, research, and writing about exercises, chiefly the resistance
type. Therefore by the time I had become involved in orthopedic work in the army,

I had already been engaged in weight lifting exercises for a period of approximatély
ten years. I saw no reason why from a physiological or pathological point of view
that progressive resistance exercises could not be applied in patients.with certain
medical and surgical disorders. It was at the Gardner General 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 routine athletic equipment. This ingspired me to develop equipment
adaptable to patient use. Therefore with the help of the hospital engineers and
maintenance crews, all the original progressive resistance exercise equlpment used

at that time was constructed under my supervision,

- 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 actually a patient at the Gardner 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 referred to above, since that time has owned
and directed the Elgln Exercise Appliance Company, and I have worked with him in the
design of equipment over the years.

’
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April 11, 1970
Page 2

In the first two or three years of manufacturing the equipment, the designs changed
rapidly. Initially 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 exerclses. As time went along it
became obvious that six or eight pieces of equipment occupied too much space and. it
was neither economical or functionally optimum. Theérefore we attempted to bring
most of the exercises done on the individual pieces of equipment into one large
piece of equipment, . This resulted in the Elgin Table to which you referred in your
letter. . . S

The first Elgin Table was sold commercially; as best 1 can'remembér, in 1946.

I came to the Massachusetts General Hospital in 1946 and did the work on progressive
resistance exercises in pollomyelltis, muscular dystrophy, and other types of
diseases and injuries. I did work .in this area for two or three years and then went
back into orthopedlc surgery.

I still am involved in certain research projects dealing with exercise and testing
techniques but more at the laboratory than at the clinical level, If it would be

of any interest to you, I could send you some photographs of the first PRE equipment
used for clinical purposes. I think I have somevwhere 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 Flgin Table. I found -
over the years that most people who use the table really don't appreciate the wide
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,

The. chief factors with which we were concerned in the constructlon 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 but also permit these exercises to be done in a very safe
fashion, The table also had to include enough flexibility to permit one to exercise
most of the major joints throughout the full or partial range of motion against most
any resistance required. Another factor built into the table was that auto-assistive
exercises had to be considered, Oftentimes the patients, as you well recognize,
cannot operate against gravity, so much of the planning was done to allow a531stance
as well as resistance in the performance of exercises,

I hope this 1nformat10n 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 oyr equipment and techniques.

Sincerely yours, ' '

Thomas L. DeLorme, M. D.
TLD/rt. : :
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