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UNITED STATES

PATENT OFFICE.

SAYER HASBROUCK, OF PROVIDENCE, RHODE ISLAND.

PNEUMATIC MASSAGE APPARATUS.

No. 841,148,

To all whom it may concern: -

Be it known that I, SaAyer HasBROUCE, of

Providence, in the county of Providence and
State of Rhode Island, have invented certain
new and useful Improvements in Pneumatic
Massage Apparatus, of which the following is
a specification. S
~ This invention has relation to pneumatic
massage apparatus, and has for its object to
provide certain improvements therein by
means of which the pneumatic massage can
be definitely and accurately controlled by
the operator in such way that his treatment
of a patient may be definite and accurate, to
be repeated or changed at will.

A further object of the invention is to con-
trol separately or conjointly the.two forces

which for the purposes of this specification.

may be termed ““suction’’ and *“ pressure,”’ so
that the operator may secure at will under
accurate conirol either continuous suction,
oscillatory or vibratory suction, continuous
pressure, or oscillatory or vibratory pressure,
and may also vary the amount of suction or

pressure in accordance with the requirements

of the .case. - . _

To these ends the invention consists of a
massage apparatus having certain novel fea-
tures which are described in the following
specification and are illustrated on the ac-
companying drawings.

In carrying out my invention I have found,
it t6 be desirable, if not essential, to provide
between the generator and the therapeutic
appliance or at the point of application of the
appliance an air-cushioning chamber by
which the forces may be controlled or modi-
fied with accuracy. In actual practice two
air-cushions may be provided, one being a
relatively -large chamber, forming a part of

- the controlling apparatus, and the other a

smaller cushioning-chamber located as near
as possible to the point of application. Fur-
ther, the larger cushioning-chamber may be
located between the controlling mechanism
and the generator, whereas the smaller cham-
ber may be located between the point of ap-

plication and the controlling agparatus and -

for best results as near as possible to the ex-
act point of application. _
- For convenience in phraseology the appli-

ances which are directly applied to the vari-

- ous portions of the human anatomy may be

termed “cups,” and it will be understood
that by this term I mean to include each and
every form of appliance whether “cup-

Specification of Letters Patent.
_ Applioation filed April 10,1803, Serial No, 151,962,

Patented Jan. 15, 1007, -

shaped’’ or not that may be coupled to the
massage apparatus or that may be used for
utilizing the forces generated and controlled
by the apparatus.

Referring to the accompanying drawings,
Figure 1 represents in perspective view a
massage apparatus embodying the invention.
Fig. 2 is a longitudinal section through the
piston and cylinder, which are hereinafter
termed the ‘“ generator.” - Fig. 3 represents a
section through the suction-chamber and the
parts adjacent thereto. Fig. 4 vepresents a
similar section through the pressure-cham-
ber end the controlling mechanism adjacent
thereto. Figs. 5 and 6 represent ear-cups,
which. are employed for massaging. the ear.
Fig. 7 represents a Y, which may be used for
coupling two cups when desired. [Fig. 8 rep-
resents the leeching-cup, which may be em-
%loyed in connpection with the apparatus.

igs. 9 and 10 represent the muscle-cup,

-which is used for massaging various-individ-

ual muscles of the eye. Fig. 11 represents
an aspirating - cup. . Fig. 12 represents an
eye-cup. Fig. 13 represents a
cup. . Fig. 14 represents a corneal cup.

It will be understood that in describing the

 best form of the invention now known to me

I do not limit myself, except where specific-
ally claimed, to any details of construction or
arrangement of parts, that portions of the

Ty-cupping
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apparatus may be replaced by their equiva- "

lents, and that the phraseology employed in
the specification is for the purpose of descrip-
tion and explanation and not of limitation.

Referring to Figs. 1'to 4, inclusive, the ap-
patatusthereshown includes a suitable motor,
such as an electric motor, (indicated at a.)
Preferably a shunt-wound electric motor is
employed, as'it provides a more uniform and
better-controlléd force.
motor may be varied in the usual manner by
the lever o’ and, further, by lampsor other re-
sistance, the lTamps being indicated at a?.

The generator consists of a cylinder b and
a piston ¥ for effecting the compression or
rarefaction of the air in ¢he cup. The pis-
ton-rod b? is connected with a crank-disk ¢ on
a shaft ¢/, said shaft being provided with a
grooved pulley ¢?, connected by a belt ¢ with
the reducing-pulley @® on the motor-shaft.

The piston-rod §* is adjustably mounted

9o
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The speed of this
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upon the crank-disk ¢, so that the crank-pin .

¢t may be moved radially of the disk for vary-
ing the length of stroke of the piston. To
cobperate with the piston and render the

110




2
charge of air moved thereby definite in vol-
ume, the cylinder is provided with an adjust-
able end or head d, mounted upon a threaded
tube d’, passed through the stationary cylin-
5 der-head and secured in position by a set-
nutd®:. =
Screwed into the side of the cylinder 1s a
release-valve mechanism consisting of a tube
¢, having a valve-seat ¢ for a ball-valve ¢.
to The movement -of the valve away from the
seat is limited by a pin or stop ¢. This
valve mechanism is employed only for con-
tinuous suction, such as when the apparatus
is used for dry-cupping, leeching, or as an
15 aspirator; as will be subsequently explained,
and therefore the valve-casing e 1s externally
threaded at its ends to receive a cap ¢, by
means of which it may be closed when other
appliances are used. ) ,
g‘he cylinder ‘is supported upon a suitable
frame, (indicated at b*,) this frame, the mo-
tor, the resistance or rheostat, and the other
parts of the apparatus to be hereinafter de-
scribed all being firmly affixed upon a basef,

2¢

25
7 of holding the various parts in accurate pre-

determined position: S :
The tube & in addition to adjusting the
cylinder b also.operates to connect the cylin-
der with the cushioning and controlling ap-
pliances. - It will be seen that when the ca
¢t is in place and the piston b’ is reciprocate
it operates to alternately force the air out-
ward through the tube d’ and to draw it m-
35 ward therethrough. When the cap ¢ is re-
" moved, however, the air escapes through the
release-valve as the piston moves-toward the
end d; but as the piston moves away from it
the valve seats and the air is drawn inward
through the tube &’. The end of the tube d’
“is in the shape of a nipple d* to receive the
connecting-tube k, leading to the cushioning

" and controlling apparatus.

Referring now to Fig. 1, it will be observed
- 45 ‘that secured upon uprights or columns g g,
. rising from the base, tﬁe:e isa shelf or tableg’,
upon which are supported two cushioning-
chambers b 1, Whlc% are respectively the

30
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chambers for the two forces ““pressure” and

“guction.” Between these two chambers is
a conduit j, provided with a three-way valve
7, the inlet § of which is connected by a flexi-
{)le tube k with the tube d' of the cylinder or
generator. By shifting the valve-handle 7
to point backward or forward either chamber
-} or i may be directly connected with the

50..
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generator b, Bach of these two chambers

provides means for cushioning the suction or
pressure, as will be subsequently explained.
6o
tail the suction-chamber, it will be observed
that it is provided at its top with a release-
valve casing ¢/, having a ball-valve i?, adapted
to seat itself by gravity against the seat 4°.
65 In the event of this chamber being used for

which is preferably metallic for the purpose

Referring to Flﬁ 3, which illustrates in de-
cha

841,146

both pressure and suction the valve-casing'is
extertorly threaded to receive & cap ¢, which
under ordinary circumstances to prevent its
being lost is screwed upon a lug #” on the top
of the chamber %, as shown in Figs. 1 and 4.

70
Projecting laterally from the chambers: is a

release-cock 4° for the purpose of varying the

%xte_nt of the suction or vacuum in.the cham-
er i.. : o

The chamber % is substantially similar to
that at i,(see Fig.4,) except that the release-
valve casing h* projects downwardly from
the bottom of the chamber and the ball- .
valve h* is normally seated by gravity
against a seat 2%, The valvye is limited in its
movement away from the seat by a pin or
stud k. This chamber is likewise provided
with a valve-cock ¢ for varying the extent of
pressure in the chamber. Connected with .
the chamber i is a three-way-valve casing m.- 85
This casing is formed with a nipple m’ for the
reception of a conduit and with a threaded
nipple m?, to which is screwed the valve-cas-
ing m?, having a seat m# for the reception of a
ball-valve m°. ' '

- mSindicates a pipe which is connected by a
suitable coupling with a second: pipe n, which
will be subsequently described in-detail. In-
terposed. between the valve-casing m® and
the pipe m® is an adjustable sleeve or coup-
ling m’, having an annulus m® projecting into -
the valve-casing m®. Between the end of the
annulus and the ball-valve m® is interposed a
helical spring m® The function of this
spring and adjustable coupling will be ex-
plained after the balance of the apparatus is
described. ,

- The pressure-chamber % has connected to
it an elbow o, the lower portion of which is
formed into a valve-casing to provide a seat
o for a ball-valve 0>. The extremity of the
casing is externally threaded to receive an
adjustable coupling o?, similar to that at m’,
and having an annulus o*, between which and
the valve 0% is located a helical spring ¢*. In 110
threaded engagement with the coupling
there is 2 pipe 0%, both pipes o® and m® being
closed at their lower ends by plugs m'°, seat-
ed in apertures and secured to the base f.
The pipe n extends from the pipe o to the
pipe m®. It is provided with tl.e three-way
valve p, from which leads a conduit ¢ to a
coupling r. This coupling is provided with a
nipple (not shown) for the receptionof & flexi-
ble conduit s, to the end of which may be at- 120
tached the various cups to be applied directly’ “~
to the body.. Projecting upwardly from the'
coupling r s a pipe leading to the gage ¢, said
pipe being provided with the valve 1t/ Y.
means of which the gage may be cut out.’ By
means of the valves p and ;" either chamber
may be connected with the generator and
the cup, each of said valves being provided
with a suitable handle for the purpose of
turning it to proper position. .
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From this description it will be seen that

by connecting the pressure-chamber h with
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the generator a predetermined quantity of

" air may be delivered to the chamber, so as to
_increase the pressure therein to a predeter-

mined number of pounds or ounces, and that

-when the suction-chamber 4 is connected to

the generator the atmospheric pressure in the
chamber may be reduced to a predetermined
number of pounds or ounces, according to
the chargeof air which isintermittently with-
drawn therefrom by the piston of the gene-
By means of the valve-cocks 4° and
h® the extent in pounds and ounées of the
ressuré and the suction in the two chambers
2 and 7 may be varied by the operator as cir-
cumstances require. :
Assuming that continuous pressure or con-
tinuous suction is desirable, by adjusting the
valves last referred to.the operator may se-
cure.any desired suction or pressure—as, for
instance, six ounces or two pounds, more or
less. The purpose of the valve-adjusting

couplings 0* m’ is to change the continuous |

suction or pressure to oscillating or intermit-
tent suction or pressure, as may be desired,
without varying the extent in pounds or
ounces of such suction or pressure. To ex-
plain this, reference may. be had to Fig. 3,
and it should be remembered always that the
cup on the end of the conduit s is assumed to
be in contact with the body, so thatitis closed.

~ It may be further assumed that the valves
p and §’ are set to connect the generator with
the suction-chamber % and the suction-cham-
ber i with the conduit s. Now if the parts be
in the position shown in Fig. 3 the recipro-
cation of the piston b’ -of the generator will
tend to withdraw the air from the suction-
chamber 4, and in-turn this will exhaust the

. air from the pipe m® and the conduit s. Each

45
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time the air is withdrawn the valve m® will
raise from its seat. Upon the return stroke
of the piston the valve will immediately seat
itself, so that the suction on that portion of
the body to which the cup is applied will be
continuous. a

Assuming now that it be desired to have a
gradually-increasing extent of suction, the
cap e*may be removed from the generater, so

. that as each charge of air is withdrawn from

60
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the suction-chamber and the conduit s it will
be expelled upon the return stroke through
the release-valve e¢. Assuming, again, that

the operator may desire to secure an oscillat--

ing or vibratory suction, he may adjust the
coupling m so as to lift the valve m slightly
from its seat and place the cap et upon the
casing e.- It will be ohserved from this that
as the piston b’ reciprocates a charge of air
will be withdrawn from the chamber ¢ and
from the conduit s and will be permitted to
return to the chamber 4; but the valve m®
will be in such position as to cut off a part of
the charge from returning to the conduit s.

the vailve m>.

The reciprocation of the piston is necessarily
rapid, so that a charge will be again with-
drawn before it has time to fully work past
In this way although there will
be a suction or a partial vacuum; in the cup at
all tinies the extent of that vacuum or suc-
tion will vary or “oscillate,” as it is termed,
for each reciprocation of the piston in the
generator. This described action is pre-
cisely the reverse of that which occurs in the
pressure apparatus -as shown 'in Fig. 4.

heré a continuous pressure is desired, the
valve o is held yieldingly against its seat by
the spring o, so that the air contained be-
tween the. valve and the cup is prevented
from: escaping, and the atmospheric pressure
in the cup is therefore increased to a prede-
termined extent; but where the oscillating
pressure is desired the coupling o° is screwed
downward so as to permit the valve to drop
slightly from its seat and permit the escape
of a portion of the air contained in the cup
when the piston in the generator moves out-

-ward.

It is seldom” desired to provide for an air-
pressure greater than that effected by the
compression of the air contained in the cylin-
der of the generator, and therefore no inlet-
valve is shown as applied to the generator;
but it will be readily understood that such a
valve may be employed if found desirable or
necessary. - '

It has hereinbefore been briefly stated that
the apparatus includes a gage ¢, and I desire
now to call attention to its location and its-

8
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importance in the therapeutic employment

of said apparatus. It has a dial and pointer
and is located in front of the operator at
some point between the cup and the cushion-
ing -chambers, so that the pointer moves in

_one direction or the other for each fluctua-

tion of the air-pressure in the cup. Conse-
quently by watching the pointer the operator
may know the increase or decrease of pressure
in the cup above or below the normal atmos-
pheric pressure and the extent of such in-
crease or decrease and can tell where or when

105

to begin and.to terminate the treatment.

The gage further serves as a telltale and in-
stantly conveys to the operator a perfect
knowledge of the working condition of the
controlling mechanism. '

It has already been stated that in connec-
tion with the appliance may be provided a-
plurality of cups for a varietv of purposes.
On Fig. 1 the conduit s is provided at its end
with an eye-cup, as shown in Fig. 12. This
cup is indicated at 1 and it is adapted to fit
closely around the eye. It is'large enough
to provide a cushioning-chamber bhetween
the conduit s and the eyeball. This cup

.may be used for either continuous suction,

continuous pressure, oscillating or vibratory
pressure, or oscillatory or vibratory suction.
The employment of this cup is for the pur-

120
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pose of massaging the entire eye to strengthen
the muscles and increase the circulation.
In Figs. 9 and 10 is illustrated another eye-

- cup which is particularly adapted for the

" the eyeball..

10

massage of sgparate muscles of the eye. It
consists of a small relatively flat bulb 2, hav-
ing an aperture 3, which may-be placed over
any desired muscle and between the lid and
The bulb 2 communicates with
a chamber 4, from which extends the nipple
5for attachment to the tube or conduits. In
the chamber 4 is an aperture 6, which may be
closed by the operator’s finger, so that the oper-

_ator may by opening or closing the aperture
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‘placed upon an angular

vary the extent -of suction or pressure upon
the muscles. This eye-cup is generally em-
ployed with oscillatory suction for the mas-
sage of the eye-muscles.

* In Fig.
termed a ‘‘corneal’’ cup for the correetion of
astigmatism.. This cup; as indicated at 7, 18

adapted tofit on the front of the-eyeball and.

to approximate the shape of the cornea. By
concaving the mouth of the cup in any axis
and using contituous suction-the-cornea may
be drawn to proper shape to:overcome cor-
neal distortion, and thus correct the eye to
normal. - This corneal cup is enlarged suffi-
ciently to provide a cushioning-chamber, as
at 8. It is provided with the nipple 9 for
connection with the ¢onduit or tube-s.

In Figs. 5 and 6 are illustrated cups to be
used for the massage of the ear, each of which
consists of a rubber nipple 10 for insertionin
the outer ear. HBach of these nipples is
tube having at 11
a cushioning-chamber.

hereinbefore described, and it may be used
as a Siegle’s otoscope, for it is apparent that
the operator may see through the tube and
the mipple into the ear, so as to watch the
effect of the massage upon the tympanum.
These cups are connected by flexible tubes
12 12 with a hard Tubber or glass- Y 13, by
which they may be attached to:the tube or
conduit s or can be connected without the Y
and used separately. Each of the cups is

thus flexibly secured to the-tube, and may"

be-adjusted by the operator of the patient to
effect the best. results. By means of an ap-
paratus of this character oscillating or con-

tinuous suction or pressure may be used in .

massaging the ear, or else continuous pres-
sure may be employed for effecting the evac-
uation of fluid or matter contained in' the
middle ear through the Eustachian tube.

In Figs. 8 and I3 are shown cups which are
employed for the operation known as Hdry-
cupping’’ or “leeching.” These two cups
may be formed of glass or other suitable ma-
terial. The dry-cup is. illustrated at 14 in
Fig. 13. It has a nipple 15 for attachment
to the tube s and is formed with an aperture
16, by means of which the operator may con-

'14 is illustrated what may be !

The tube is prefer--
ably formed of glass, as are the:other cups

841,146

trol the extént of the vacuum or suction in
the cup. ‘This cup, like the eye-cup in Fig.
12, is large enough to provide a cushioning-
chamber. :

In Fig. 8 aleeching-cupis illustrated, which
is bent mn angular form to provide a recepta-

70

cle 17 for the blood and a-mouth 18 to be

ressed against the flesh. At 19 this cup is
formed with an aperture: for, controlling the

suction or vacuum in the cup. - The-cup: is

further provided with a nipple 20 for attach-
ment to the conduit s: : '

Direct suction is utilized for the last ‘two

mentioned -cups, and-it is for this purpose
that the'valve m is provided with: the nipple
m’, so thata flexible conduit % may be con-
nected directly therewith; so- as te cut-out
the suction: or vacuum-chamber-i. As the
suction may. be:increased: to a -considerable
extent; it is usual in this case-to cut ‘out the
gage ¢ by means ofithe cut-off valve; Fig. 1.

t is apparent . that in the
liew of: the: two chambers h-and 4 & single
chamber may be employed, in which-case it

would be provided’ with'two valves similar to

those at - and k*, with a cap. that conld-be

used to throw either valve out.of action'as

pressure or-suction should be required:- .
_The-chamber b or 4, with its escape-¢ock,
provides s convenient means for regulating

paratus in:

75

8o.

83

90

95

the extent of pressure or suction or vacuum, -

as thé case may be; and the adjustable c_buﬁ)_,—
ling “or sleeve provides for changing the

character of the force-from direct to oseil-
lating or vibratory; orvice versa: Eachieup

may be formed with an’ apertureé, as'shown

in Figs. 9 and 10; so-that the operator can’
still further directly control the-ap}l))licaﬁb’n
.of the forces to-the organs of the-

ody. by
opening Vor-:clos'mi- the aperture. It seems
from ‘experience t
point of application is desirable-in-order to
prevent the formation’ of a ‘‘dead end” in

the tube s, particularly when the-amount of
pressure and suction is slight, since the-end.

of the tube is closed when the cup:is-applied
to the body and the friction of the Waﬁs of
the-tube against the air tends to'check'its
movement at the end of the tube unless there

be a Telatively large body of air at said end-

which Tesponds to-the action of the air in the
tube. : : .
Having thus explained the nature of the

1o

I0o

at an sir-charmber at the

1X
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invention and described a way.of construct- -

ing and using the same, although without at-
tempting to set forth all of the forms in which
it may be made orall of the modes of its use,
T declare that what L elaimis— :

.1. A pneumatic massage apparatus, com-
prising ‘& generator for creating the forces of
pressure and suction; a-cup, and-controlling

apparatus, for changing each of said forces

from continuous to oscillating, er vice versa.

2. A pneumatic massage apparatus, com-

prising a pressure-generator, a cup, and con-
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_ trolling mechanism having provisions for va-

Io

I5

20

25

30.

rying the pressure from continuous to oscil-
lating, or vice versa. ]
3. A pneumatic massage apparatus com-

. prising a generator for creating a suction or

vacuum, & cup, and controlling mechanism
for changing the suction from continuous to
oscillating, or vice versa. -

4. A pneumatic massage apparatus com-

prising & generator, & cup connected to the
generator, means for varying the extent of
the force created by the generator, whether it

.be suction or pressure, and means for chang-

ing the character of the force to render it con-
tinuous, or else intermittent.
5. A pneumatic massage apparatus com-
prising a generator, a cup connected to the
generator, and a chamber located between
the cup and the generator and through which
the air must pass from the generator to the
cup, and vice versa, and having a valve-cock,
\Yh((iereby the extent of the force may be va-
ried. o .
6. A pneumstic massage apparatus com-
prising a generator, a cup connected to the
generator, a check-valve mechanism, and
means for adjusting the valve with relation
to its seat, to change the force from continu-
ous to intermittent, or vice versa. o
7. A pneumatic apparatus comprising a
generator, a cup connected to the generator,
a chamber located between the cup and the

- generator and having a valve-cock, and an

35

40

45

adjustable check - valve mechanism inter-
posed between said chamber and said cup.
. 8. A pneumatic massage apparatus com-
rising a generator, a chamber having a regu-
ating-valve, a conduit connecting said cham-
ber to said generator independently of said
valve, and a cup connected to said chamber.
9. A pneumatic massage apparatus com-

-prising a generator, a pair of independent.

chambers, having oppositely-acting check-
valves, means for connecting each of. said
chambers with said generator, a cup, and
means for connecting each of said chambers
with said cup.

5

10.- A pneumatic massage appafatus com-

 prising a generator, a pair of independent

chambers having oppositely-acting check-
valves, means for connecting each of said
chambers with said generatot, a cup, means
for connecting each of said chambers with
said cup, and an adjustable check-valve for
each of said chambers interposed between
each chamber and said connecting means.

" 11. A pneumatic massage apparatus com-
prising & cylinder having an a£ustable head,
a piston, means for reciprocating said piston,
and means for varying the stroke of said pis-

" tonm, in combination with a cup, a connection

between said cup and said cylinder, and
means whereby tfle pulsating charges of air
caused by the reciprocation of the piston ef-
fect sitmilar pulsations in the cup, or are
changed to positive suction or positive pres-
sure. -

12. A plieumatic massage apparaﬁus com-

prising a generator, a cup, an air-chamber in-
tervening between the generator and the cup,

‘and conduits connecting said air-chamber

with ‘said - generator, and said cup respec-~
tively. o

13. A pneumatic massage apparatus com-
prising a generator, a cup, an air-chamber in-
tervening between the generator and the cup,

_conduits connecting said air-chamber with-

said generator, and said cup respectively,
said air - chamber having an independent
valve. _ -

14. ‘A pneumatic massage apparatus com-
prising a cup, a conduit leading to said cup,
and a generator for compressing or rarefying
air in said cup, said generator consisting of a

Eiston, and a cylinder having an adjustable

ead and also having the conduit communi-
cating with its interior. :
In testimony whereof I have affixed my
signature in presence of two witnesses. '

‘ SAYER HASBROUCK.
Witnesses:

C. C. STECHER,
. P. W. PezzerTL.

50

55

oc

65

70

75

8o

85




