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This invention relates to a method of and ap-
paratus for indicating or observing indirectly,
progressive degrees of exercising injured sphine-
ter muscles for the purpose of developing, re-
construction or regeneration of such muscles.
The principle upon which this invention is based
is that such muscles as may be injured, torn, or
which require development, are (or may be, bz-
cause of their inherent characteristics, or their
anatomical position, or their physiological func-
tion, or because of the injury or tearing thereof)
difficult or impossible to observe or be cognizant
of their function which has, to a degree been lost
by such injury so that it is not possibie for the
individual to exercise the musecles in a manner
so that they may be redeveloped or regenerated
through use. It frequently is possible in musecles
of this character which have been injured for
the individual to use or operate the same, but
the individual generally has no realization of the
fact, or degree of fact, of the use of such muscles
so that it is impossible to determine the fact of
their utilization or activation.

The regeneration or reconstruction in the de-
velopment of these muscles is to the greatest de-
gree dependent upon the ability of the individual
to use the muscles, to exercise the same and
through exercise and use to develop and recon-
struct the same.

In accordance with my invention and method
it is possible for the individual to determine the
fact and degree of use or activation of the
muscles by interposing a medium between the
muscles and the sight sense which enables the
individual to visually determine the fact that
the muscles are being utilized and the degree of
the use thereof.

The sphincter muscles include an anterior
horn motor nerve cell with its axon and termi-
nating in innervating muscle fibres.

In the embryologic development of these
muscles it is established that the muscle cell
first develops alone and then later receives its
nerve supply. Therefore a muscle cell which has
lost its innervation through injury or because
of inactivation may become reinnervated under
certain conditions. These conditions are that in
an effort to function or contract there is a phys-
iological demand for muscle cell reinnervation to
control such function and, as in the embryologic
state, the nerve fibril reaches out to make con-
tact with the injured muscle cell.

In injured muscles the striated muscle fibres
with their many nuclei atrophy when they lose
their nerve supply but are capable of restoration
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if they are reinnervated. In these muscles the
motor axons are capable of branching to inner-
vate a much larger mass of muscle fibres than
is normal.

Fibres of muscles are frequently injured by
trauma or use by exercise, bruising, tearing and
stretching, The injury often consists of sepa-
ration of the nerve fibril from the muscle cell
but the nerve fibril reconnects quickly upon use
of the muscle. If the muscle is not put to use
quickly after the injury there is no incentive or
necessity for the nerve to reconnect. In the
case of all muscular injuries, the problem is to
develop an awareness of function, but in many
sphincter muscles, particularly where the indi-
vidual is aware of function rarely and only to
a slight degree under normal conditions, the
problem of making the individual aware of func-
tion is greatly amplified by injury.

It is therefore an object of this invention to
produce a method and apparatus for use in mak-
ing an individual aware of the functioning of
sphincter muscles not only as a matter of fact -
but as a matter of degree so that by functioning
such museles the individual is made cognizant
of the fact of the functioning, the degree of the
function, and can thereby continue the fune-
tion of such muscles, by proper exercise during
the period that the individual is cognizant of
the functioning of said muscles, until they are
properly reinnervated so that they may be re-
stored to their normal function, state of devel-
opment, and so that the nerve fibrils reconncet
with the muscle cell.

Another object of this invention is to provide a
method which will enable an individual to be-
come aware of the functioning of semi-voluntary
and involuntary muscles by providing a yieldable
means against which such muscle is operated and
which yieldable means is connected with g visual
indicator enabling the individual to see that the
muscle is functioning and the degree to which the
muscle is functioning. ) :

Another object of this invention is to provide
an apparatus including a membker insertable in a
sphincter muscle which comprises a core, a yield-
able cover extending over the core against which
the muscle is exerted, and a visusal or other indi-
cating means associated with the insertable mem-
ber for indicating the fact and degree of the func-
tioning of such sphincter muscles due to the ex-
ertion of the muscular contractive force upon the
said yieldable cover. ,

Arnother object of this invention is to- provide
an apparatus for use in the reinnervation and
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regeneration of sphincter muscles which includes
a yieldable element against which the muscular
effort is exerted and which yicldabie element is
of such construction that under the influence of
the muscular effort created against it, it does not
merely deform in shape to follow the irregulari-
ties of the confour of the sphincter muscular
cavity, but which provides a2 sufficient resistant
force to enable the muscle to work against it.

‘Other objects and advantages of this invention
it is believed will be apparent from the following
detailed description of a preferred embodiment
thereof as illustrated in the accompanying draw-
ing.

In the drawings:

Figure 1 is a diagrammatic illustration of an
apbaratus embodying my invention.

Figure 2 is a fragmental sectional view illus-
trating a valve means.

Figure 3 is a sectional elevation taken on the
line 3—3 of Figure 1.

In the apparatus embodying my invention
there is provided an applicator | which is suit-
ably connected with a flexikle tube 2 to a2 pump
bulbh &. Connected with the tube 2 is a pressure
gauge 3. Adjacent the pump 4 is a relief valve §
which may be opened to release the pressure de-
veloped within the system and in the applicator 1.

The applicator { is provided with a core §, a
base element T, and a pliable and flexible rubber
or like material elongated, laterally expansible
yieldable member or bulb 8 connected between
the core 8 and base T and surrcunding the core
6, as will hereinafter be specifically described.

In Figure 3 I have illustrated the preferred
form of construction of the applicator { in which
the core § is formed of spaced flanges 9 and {8
and between which there is positioned concavo-
convex disc {{ formed of a flexible material such
as vuleanized rubber forming the base element
1. The convex side of this disc faces the end of
the applicator over which the flexible bulb 8 is ex-
tended. The core 6 is formed with a longitudi-
nally extending passage 12 extending longitudi-
nally of the core from its connecting end 13 to
beyond the second flange {8. The concavo-con-
vex disc 1! is provided with a rim !4 which is con-
nected to the base of the disc by means of & plu-
rality of ribs 5 which act to reinforce the con-
cavo-convex disc.

The concavo-convex disc has a thickened in-
ner circular rim 48 which fits between the flanges
8 and {0 so as to clamp the inner free end 47 of
the flexible elongated, laterally expansible mem-
ber 8 against the inner face of the flange (8 to
hold the same in position and in fluid-tight re-
lation thereto. The outer end of the core 6 is
provided with a head {8 over which the flexible
elongated, laterally expansible member 8 is ex-
tended so as to prevent injury to the flexible bulb
when it is inserted into the sphincter muscle.
The novel form of the hase element 7, and ifs re-
lation to the applicator is such that when pres-
sure is exerted on opposite marginal portions
thereof, the central portion of the disc moves in
an outwardly direction with respect to the mar-
ginal portions thereof so as to insure maintaining
the applicator in a proper cperative position with-
in the sphincter muscle.

As will hereinafter be set forth, the valve 5 in-
cludes a check valve 19 permitting the pump 4
when expanded to draw air through the valve sec-
tion and closing when the pump bulb 4 is com-
pressed so that pressure is developed within the
elongated, laterally expansible, yieldable member
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8. In this connection it is important that the
member 8 be of sufficient rigidity as to prevent
ballooning of any section of the bulb, that is, of
any tendency of the fluid pressure within the
member 8 to expand the bulb out of shape with
reference to the preformed shape of the elongat-
ed, yieldable member. The member must be of
such flexibility as to enable the same when in-
flated to follow the contour of the muscle. The
member 8, however, is of sufficient rigidity so
that under conditions of operation and inflation
If “ballooning” is permit-
ted, one section of the muscle might cause the
bulb to “balloon” against a weaker secticn of the
musecle, thereby injuring it. If the member 8 is
too flexible so thai ballooning is permitted of any
part of it, it will offer no substantial resistance _
to the operation of the muscle so that the opera~
tion of the muscle against the fluid pressure
within the bulb weculd not be indicated by the
gauge 3.

In carrying out the method embodying my in-
vention, the elongated bulb of the applicator is
inserted in the sphincter muscle to the point
where the base T acts as a stop. The pump 4
is operated to inflate the closed elongated, later-
ally expansible yieldabls member 8 to a balanced
pressure as indicated by the gauge 38, the pressure
to be determinad by the strength of the injured
muscle which varies from 1 to 30 mm. of mercury
or a pressure at which the injured muscle is best
able to function. The sphincter muscle is then
contracted against the yieldable member 8 and
the fact of contraction of the muscle is imme-
diately indicated, if pressure is accurately bal-
anced, by movement of pointer of the gauge 3.
At first, in the case of injured muscles where
many of the muscle cells have lost their power
to contract and awareness of function has been
lost, the degree of movement of the said pointer
will be very slight. With continued effort, which
is guided by oscillations of the pointer, contrac-
tion of the muscle will become stronger as will
be shown by greater movement of the pointer of
the gauge 3, which is the direct result of reinner-
vation of injured or atrophied muscle cells.

There can be no effort properly exerted unless
there is cognizance of effort or awareness of func-
tion. Through the use of my method and appa-
ratus it is possible for the individual to have
awareness of function and be cognizant of the
results which are accomplished through exercis-
ing of the sphincter muscles made possible by pro-
viding a method and means for indicating the
fact of and degree of functioning of the muscles.

It has been established that the actual muscu-
lar development, reinnervation and reconstruc-
tion which takes place over a period of time pro-
ceeds through four distinct phases of operation,
which may be defined as an initial phase in which
the individual having no awareness of function
of the injured muscle gradually attains an ability
to actuate. the muscle. It is in this period of
time that the indicating means provided is of
greatest importance in informing the individual
of the fact of movement of the muscle through
the indicating of the slight pressure fluctuations
caused in the air within the flexible member as
such pressure fluctuations are indicated upon the
dial of the indicator. It is particularly essential
in this phase of the reconstruction and reinhnerva-
tion of the muscles that the pressure within the
flexible member be low. A suitable low pressure
has been found to be in the neighborhood of 5
to 20 mm. of mercury. The second phase of the
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muscular development and reinnervation occurs
when the individuals are first able to coordinate
their efforts to periodically exert a regular and
increasing strength of muscular effort against the
flexible element. During the second phase of this
operation is found the heginning of the muscle
reinnervation. In the third phase, which extends
over a period of days, as do each of the phases
of muscular reconstruction, the individual has
attained muscular control, increased muscular
strength, and reinnervation of the muscles is
fully attained, and the beginning of the regen-
eration and reconstruction of the muscular cells
occur. This period is observed upon the indica-
tor by the fact that the pressure fluctuations are
regular, almost of equal intensity, and correspond
with the periods of muscular effort of the indi-
vidual, and the individual is then able to exert
an effort which will be indicated upon the pres-
sure indicator attaining a pressure fluctuation of
substantially 40 mm. cf mercury. The fourth
phase is attained where the individual effort be-
comes greatly increased in intensity, as will be
indicated by the pressure reading of the gauge;
in most cases the individual during this phase
is able to exert a muscular effort in excess of 80
mm. of mercury, as determined upon the gauge,
and the pressure impulses as indicated upon the
gauge become extremely regular and in time with
and directly controlled by the individual effort.
This is the period of complete muscular recon-
struction and hypertrophy of the muscular -cell
followed with loss of fatigue upon effort showing
complete recovery of muscular function.

The importance in each of these periods of the
indicating means making the individual aware of
the function and intensity of: effort can not be
overemphasized, as it is only through the means
of such visual indication of the fact of the effort
being produced that the individual is able to ob-
tain control of the effort expended to exercise
the muscles and is able to know of the intensity
of such effort, the regularity of repetition, all of
which is required in order to attain the reinnerva-
tion, reconstruction and recovery of control of the
muscles.

In some sphincter muscles it is necessary to
include a rigid core in the applicator because
muscle strands have, due to injury, become dis-

arranged in their anatomical relationships and &

the core performs the function of enabling such
muscles to develop toward their normal position.

The important principle of my invention is that
through the use of my method and apparatus the
individual is enabled tc become aware of the
functioning of the muscle, something which has
not heretofore been possible through other meth-
ods or the use of other devices or apparatus.
My invention differs from other types of appa-
ratus which seek to exert a pressure against the
muscle or to move or electrically stimulate the
muscle independently of the directed effort of
the individual. While massaging of muscles may
be very useful for many purposes such as stimu-
lation of blood circulation, thereby improving the
nourishment to the muscles, there is little com-
parison between massage and physiological effort
to reinnervate and reconstruct muscle ftissue.
There is nothing which can replace use of a
muscle to improve its usefulness. In accordance
with my invention the individual becomes aware
of the functioning of such semi-voluntary or in-
voluntary muscles and by the individual’s own
effort of exercising such injured muscles due to
the fact that the individual knows when such
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muscles are heing exercised, the individual is
enabled to redevelop these muscles to where they
are reconsfructed by reconnecting the nerve
fibrils with the muscular cells.

In the precise form of the apparatus illustrated
in the drawings I have shown the gauge 3 as
being formed with an outer case or housing 20
within which the gauge 3 is positioned. The
tube 2 is connected with the housing 20 so that
the pressure developed in the system is trans-
mitted therethrough. The inlet of the gauge 3
is open to the pressure within the housing.

My method and apparatus is a means by which
an individual may apply intelligent effort to.
aid nature in the regeneration of muscular func-
tion following an injury. Following injury it
is the path of least resistance of an individual
to favor or avoid use of a weakened muscle.
‘When such avcidance of use beyond bare neces~

-sity or mere existence continues and becomes a

fixed habit, the muscle continues chronically
weak. It is the object of my method and appara-
tus to encourage progressively the use of an in-
jured muscle until it has attained its normal
strength and function thereby preventing chronic
weakness and disability. In cases in which
chronic weakness and disability have occurred
and are of long standing, my method and appara-
tus permits the setting of a standard of func-
tion which the individual may attain through
constant intelligently directed effort. A muscle
with a weak contractile foree represented by 5
mm. of mercury of pressure on my apparatus may
have a standard of 40 set. By gaining one or

. more points daily according to my method and

apparatus, the standard of 40 may be attained
in 40 days or less. The important point is that
my apparatus is the means by which the indi-
vidual becomes cognizant of the fact that the
point of additional strength had been gained on
any day.

In the case of ordinary skeletal musele injuries
it is not possible to set a standard of accomplish-
ment as a goal except for the provision of a means
such as a measuring apparatus which makes the
individual aware of the functioning of such
muscle. It is the purpese of my method and ap-
paratus to provide not only a means through the
medium of which the individual may exercise
and strengthen such muscles, but which will at
all times permit the individual to be cognizant
of the degree of functioning of such muscle or
muscles.

Having fully described my invention, it is to
be understood that I do not wish to be limited
to the details herein set forth, but my invention
is eof the full scope of the appended claims.

I claim: . .

1. In apparatus for the development and ex-
ercise of the sphincter muscles, an applicator
comprising a rigid core having a head at one
end, a pair of spaced flanges near its opposed
end, a flexible bulk extended over the core from
the head end and having its free end portion
extending between the flanges, and a concavo-
convex disc positioned befween said flanges in
engagement with said end portion of the bulb for
securing the latter in position on the core.

2. In apparatus for the development and ex-
ercise of the sphincter muscles, an applicator
comprising a rigid core having a head at one
end, a pair of spaced flanges near its opposed
end, a flexible bulb extended over the core from
the head end and having its free end portion ex-
tending between the flanges, and a concavo-
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econvex disc positioned between said flanges.

3. In apparatus for the development and ex-
ercise of the sphincter muscles, an applicator com-
prising an elongated, expansible, hollow member
formed of yieldable material, and having a wall of
generally frusto-conical form, closed at one end
by a rounded portion, the marginal edge of the
opposite end merging into a reversibly disposed
frusto-conical portion having a central opening
therein.

4. In apparatus for the development and ex-
ercise of the sphincter muscles, an applicator com-
prising a rigid core having a head at one end, a
pair of spaced flanges near its opposed end, a
flexible bulb extended over the core from the
head end and having its free end portion extend-
ing between the flanges,and a concavo-convexdisc
formed of relatively flexible material and having
a thickened central annular portion snugly fitted
between said flanges of the core and embracing
said end portion of the bulb.

5. In apparatus for the development and ex-
ercise of the sphincter muscles, an applicator com-
prising a rigid core having a head at one end, a
pair of spaced flanges near its opposed end, a flex-
ible bulb extended over the core from the head end
and having its free end portion extending between
the flanges, and a concavo-convex disc formed
of relatively flexible material and having a thick-
ened central annular portion snugly fitted be-
tween said flanges of the core and embracing said
end portion of the bulb, said disc being positioned
with the convex face thereof facing the head end
of the core.

6. An apparatus for developing and exercising
muscles in a human body comprising a rigid core
member, a yieldable member extending over said
core member and connected thereto, said core
member and said expansible member being
adapted to be inserted into a muscular cavity and
having an air space of low predetermined pressure
within the yieldable member, an indicating means
connecting with the air space within the yield-
able member for indicating at a point removed
from the muscular cavity the degree of pressure
changes occasioned by the exertion of muscular

10

15

8

effort against said yieldable member, said yield-
able member being formed and connected with
said core so that under said low pressure the
yieldable member will assume and maintain a
shape corresponding substantially to the normal
shape of the muscular cavity in which it is in-
serted without exerting an appreciable pressure
upon the walls of said cavity, and said yieldable
member being yieldable upon exertion of said
muscular contractive force thereagainst to induce
a pressure change within the yieldable member,
which pressure change is transmitted to the in-
dicating means to make the individual aware of
the fact and intensity of muscular contractive
effort.

7. In an apparatus of the class described, the
combination of an insertable member and an

_ indicating means, the insertable member having
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a rigid core, a flexible yieldable bulb positioned
over the rigid core and having an internal pres-
sure of between 1 to 30 mm. of mercury, said bulb
being of such uniform flexibility throughout that
ballooning thereof under external pressure ap-
plication thereto is avoided, means connecting
the indicator with the interior of the bulb from
the position remote from the bulb so that the in-
dicator is in a position where it may be observed
by the operator, the indicator indicating slight
pressure changes caused within the bulb by con-
traction of a muscular force against the bulb
whereby the user is made aware of the contrac-
tion of such muscle.
ARNOLD H. KEGEL.
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