~ No. 738,583, o B PATENTED SEPT. 8,.1903.
R. WATSON.

PNEUMATIC MASSAGE APPARATUS,

APPLICATION FILED 00T, 10, 1800.

§O MODEL, » 2 SHEET8—SHEET 1.

/g N

2 p i
v

dnvertor

Wit rttiion

A Q) trotiey

D brreases

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D G.




PATENTED SEPT. 8, 1903,

No: 738,583,

R. WATSON,
PNEUMATIC MASSAGE APPARATUS.

APPLICATION FILED 0CT, 10, 1900,

2 SHEETS—SHEET 2.-

Nb MODEL. "

RS AR B A I R T R R R R A AN

T

Frrvenlo

Y

eSS L= ————
e SIS e = I

A g e s

ANitmesses

’
%a itore ys

THE NORRIS PETERS CO, PHOTO-LITHO., WASHINGTON, D, C.




10

.15

20

No. 738,582,

UNITED STATES

Patented September 8, 1908,

PaTeENT OFFICE.

ROBERT WATSON, OF SCRANTON, PENNSYLVANIA, ASSIGNOR OF ONE-HALF
TO CHARLES A. KRAM, OF WASHINGTON, DISTRICT OF‘COLUMBIA.

PNEUMATIC MASSAGE APPARATUS.

SPECIFICATION forming part of Letters Patent No. 738,583, dated September 8; 19203,
Apphca,tlon filed October 10, 1900 Serial No. 32,566, (No model.

To all whom it may. concermn:

Be it known that I, ROBERT WATSON, a citi-

zen of the United States, residing at Scranton,
in the county of Lackawanna and State of

» Pennsylvania; have invented certain new and

useful Improvements in Pneumatic Massage
Appal atus, of which the following is a speci-
fication.

My invention relates to improvements in
apparatus for giving massage treatment to
the ear-drum, such as is descmbed in my Pat-
ent No. 660, 233 dated October 23, 1900. The
apparatus shown in said patent 1ncludeq an
earpiece adaptéd to fit into the outer ear and
means for compressing and rarefying the air
within said earpiece, the internal and ex-

“teinal air-pressures being equalized after each

operation of 1arefag,mon or compression. -
The present invention relates to an appa-
ratus by means of which the air within the
earpiece may be successively rarefied or suc-
cessively compressed or alternately com-

“pressed and rarefied; as desired, the internal
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and external -air-pressures being equalized
after each operation; so that the ear-drumn
may besuccessively drawn outward or pressed
inward or moved altemately outward and in-
ward.

‘While the apparatus is parmculmly de-
signed for operating upon the ear-drum;it is
equal]y applicable for treating other parts of
the body by vacuum and pressure. -

In the accompanying drawing gs, which 111us—
trate my invention, Figure 1 is a plan view

of one form of my apparatus the cylinder,

and piston being shown in central section.
Fig. 2 is a side view of the same, the cylinder
being shown partly broken away and-partly
in section. Fig. 8 is a section on theline 33
of Fig. 1.  Tig. 4 shows a section of the pis-
ton-rod. Tig.
through the tappét shown in Figs. 1 and 2.

-Fig. 6 is a front view of ‘the pressure-regu-

lating valve and dial. . Fig. 7 is a central sec-
tion through a modified form of .apparatus.
Fig. 8 shows a part of the tubular extension
of the piston-illustrated in Fig. 7. Tig. 9 is

. a perspective view of the pointer for indieat—
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ing the position of the stop shown in Fig. 7
Tl“ 10 is a central gectional view through
fmothel modification. . Fig. 111is a section on

5 1s "a longitudinal section

the line « « of Fig. 10. Fig.12 is aside view

of the adjustable cap shown in-Fig. 10, and

Fig. 13 shows a mercury column for visually
indicating the air-pressure. \

Referring to Figs. 1 to 5, inclusive, of the
drawings, 1 indicates a cylinder having an
opening at one end communicating with a
suitable earpiece 2 by means of a flexible
tube 3, the cylinder, tube, and earpiece con-
stituting a laterally-inclosed air-chamber.
‘Within the eylinder is arranged a piston 4,
having a central opening 5, through which
extends the piston-rod 6. The opening 5 is
large enough to permit the piston-rod-to play
freely through it. Openings'7 extend longi-
tudinally through the piston,and valves 8 and
9, secured to the piston-rod on either side of
the piston; are arranged to abiit against the
piston alternately When the piston- 10d is re-
ciprocated, these valves serving the ‘double
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purpose of closing the openings 7and moving -

the piston. The valve 9 is- cut away at the
sides, as shown at 10, ¥ig. 8, and rods 11, cax-
ryihg a rectangular frame 12, aré secured
within suitable openings-in the .piston on
either side of the valve 9. The piston-rod ex-
tends through the ends 13 and 14 of the rec-
tangular frame, and these ends form stops for
an ad;]usmble tappet 15, arranged -upon the
piston-rod within the opening-in -the frame.

-This tappet, as shown in Fig. 5, is provided

with a spring-pin 16, and the piston-rod is
formed with three depl essions being marked

687 «“A ” and ¢ C,” respectively, to 1nchoate

“suc’mon ” “altelnate,” and “OOmplGSSlOn

‘'When the tappet is arranged in'the’ central
position marked A, the movement of the pis-

ton-rod will not caused.the tappet -to strike

‘eithér of thestops 13 or 14, for the reason that

the valves 8 and 9 will fir st engage the piston.

‘It will be apparent, therefore, “hat in the cen-

tral position of the tappet when the piston-rod
moves forward the valve 9 will close the ports 7
and force the piston forward, thus compress-
ing theair withinthe air- chambel the earpiece
]oem0 fitbed air-tight within the ear. At the
commencement of the return str oke the valve
9 is drawn away from the piston and the valve
8 is drawn against it. During the interval

while the valves are out of contact with the
piston the air may escape through the open-
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ings 7, thus equalizing the internal and ex-
ternal air-pressures. Upon the return stroke
of the piston the valve 8 closes the ports 7
and draws the piston forward, thus rarefying
the air within the air-chamber, and at the end
of the return stroke the air-pressures are
again equalized by the lifting of the valves
from the piston at the change of the stroke.
In this manner alternate rarefaction and
compression of the air within the air-chamber
is produced when the tappet is in the central
position. If, however, the tappet be moved
along the rod to the point marked S, indicat-
ing suction, the forward movement of the pis-
ton will canse the tappet to engage the stop
13 before the valve 9 comes in contact with
the piston, as indicated in Fig. 2. The piston
will. then be forced forward by the tappet:
bearing against the stop, and the ports 7 will
remain open during the forward stroke of the
piston, thus permitting the air to escape in-
stead of being compressed. On the return
stroke of the piston, however, the valve 8 will
close the openings 7, the tappet moving away
from the stop 13, as indicated in Fig.1. The
air will thus be rarefied within the air-cham-
ber successively without being eompressed..
In like manner if the tappet 15 be moved to
the indicator-mark C it will engage the stop
14 on the rearward stroke, thus moving the
piston rearward and preventing the valvée 8
from seating against the piston. Therefore
the air will pass freely through the piston
during its rearward stroke and the air will
not be rarefied within the air-chamber; but
upon the forward stroke the valve 9 will seat
against the piston, pushing it forward and
closing the ports 7, thus compressing the air
within the chamber. It will therefore be
seen that by simply adjusting the tappet 15
to the appropriate indicator-mark the appa-
ratus may be employed to draw the ear-drum

-outward repeatedly without forecing it in-

ward, orit may be employed to force the drum
inward repeatedly without drawing it out-
ward, or the drum may be moved inward and
outward alternately, as desired.
may be operated in any suitable way-—as, for
instance, by means of a link 20, connected to

a suitable crank-arm upon a driving-shaft.:

The degree of compression and rarefaction

may be controlled by varying the length of

the stroke; but I prefer to give the piston a
uniform stroke and to vary the degree of
compression and rarefaction by means of a
valve 21, arranged within a pipe 22, commu-
nicating with the air-chamber. It will be seen
that by opening this valve so that the air
may pass through it freely little or no effect

.will be produced in the earpiece by the opera-

tion of the piston and that as the valve is
moved from the open position -to the closed
position the effect within the air-chamber
will be gradually increased. I arrange a dial
23-upon the side of the pipe 22 and a pointer
24 upon the handle 25 of the valve. A scale

26 is arranged upon the dial and by moving

The piston
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the handle to bring the pointer oppesite the
different graduations on the scale various de-
grees of compression or rarefaction may be
obtained without stopping the apparatus.

In Fig. 71 have shown a modification in
which the piston is continued outward in the
form of a perforated tubular extension 27,
and this extension is internally threaded
at its outer.end and adapted to receive a
threaded plug 28. The tube 37 is formed
with a longitudinal slot 29, having indicator-
marks along its edge. The plug is formed
with a groove 30 mnear its inner end, and
within this groove is a pointer 31, arranged
upon an arc-shaped base 32, which slides
freely within the groove when the plug is
turned. It will be seen that by turning the
plug the pointer will be moved along in the
slot and may be brought opposite any of
the indicator-marks. The plug hasa central
opening 33, as shown, through which the pis-
ton-rod 6 extends, and tappets 34 and 35 are
arranged upon said rod on either side of the
cap 36 of the plug. As shown, the tappets
are arranged upon a sleeve 37. The plug
answers the purpose of a stop for the tappets.
By adjusting the plug so that the pointer
will come opposite any one of the indicator-
marks the action of the apparatus will be
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controlled-accordingly, and successive suc- .

tion or compression or suction and compres-
sion alternately, may be obtained. In Fig. 7
the pointer is shown at the center or alter-
nating position, in which position the tappets
cannot engage the stop in either direction of
movement.

In Fig. 10 1 have shown another modifica-
tion in which the tube 27% is of smaller diam-
eter than the diameter of the piston and is
connected thereto by a perforated disk -38.
Instead of having a threaded plug, as shown
in Fig. 7, a cap 39, having a sleeve 40, is-fit-
ted over the outer end of the tube, and this
sleeve is provided with three bayonet-joints

.on its opposite sides, which are adapted to be

engaged by pins 41 upon the tube. The
notches which form the joints are marked
with letters indieating suction, alternate and
compression, and by adjusting the cap out-
ward and inward upon the tube- the-tappets
34 and 35 upon the piston-rod may be made
to engage the cap or to clear if, as desired,
thus confrolling the apparatus in the man-
ner described in connection .with previous
figures. In Fig. 10 the pins or pointers 41
are shown within the notch indicating comi-
pression, while the tappet 84 is in engagement
with the inner side of the cap, the piston be-
ing moved in the direction of the arrow,
The engagement of the tappet 34 with the
cap prevents the seating of the valve-8, as
shown. In Fig.12the pin4lis shown within

the central notch, indicating alternate suction
and compression, in which position neither
tappet would engage the cap.

InFig. 10 IThave shown a convenient means
for operating the piston-rod, which requires
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~less =pace than the auan(remenb in Whlch the

rod is.driven by-a link connect(,d to a erank.

. Tn:this figure the rod 6 is provided with a

1o

head 42, having‘ a slot 43 at right angles to

~the line of movement of the rod, and within

this slot. is- arranged a crank-pin 44, which
pin:is-adjustably secured within a radial slot

av45-in a driving-wheel 46, the .latter being

mounted upon & suitable shaft. By adjust-

ing the pin 44 outward or inward along. the-

achal slot 45 the travel of the piston may be

- varied, if desired.

I‘5

stube belno U -shaped
nected temporarﬂy by a suitable flexible con-
nection 48 to the pipe 23, as shown in Fig. 10,

20

nit o Kig. 13 shows an indicator for Vlsuall} in- .
dlcatmo to the operator the degree of com-
pression or rarefaction within the chamber. -

This indicator; as shown, consists of a grad-
nated glass tube 47, containing mercury, said
The tube may be con-

for.the purpose of indicating the degree’ of

‘compression or-rarefaction; but I prefer to

»connect it to an-additional pipe 49, as shown

25

inFig. 7, said pipebeing provided with avalve
50, by means of which communication with

the air- -chamber may be cut off or established

at-will,
Other forms of appar atus maybe employed

" to accomplish the purpose of this invention;

.30 ]

but I prefer the form shown, in which the port

is located in the piston and the valves for-
opening and closing said ports are secured to-

. thepiston-rod, saidrod and piston being rela-

35

tively movable.
It will be apparent that where a sm@le tap-
pet is used, as in Fig. 1, a double stop is nec-

- essary and that a single stop requiresa double

40

tappet in order to. oet the desired results as
shown in Figs. 7 and 10..

The “earplece,” which constitutes the for-
ward end of the-chamber, may be of any suit-
able form adapted to be closed by plaeing it

- against. the ear or other part of the body to

15
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be treated.

Having descrlbed my invention, what I
claim is—

1. A pneumatic massage apparatus- com-
prising a laterally-inclosed air-chamber hav-
ing an opening adapted to be closed by the part
of the body to.be treated, means for alter-
nately compressing and rarefymtrthe air with-

in'said chamber, means for permitting the in-

«:ternal and external air-pressures to equalize

55

after each operation of compressgion and rare-

faction, and means for adjusting said appa-

ratus to produce compression of the air within
the chamber repeatedly without rar efac‘mon,

-+ when desired.

6o

2. A pneumatic massage appmatus com-
prising a laterally- molosed air-chamber hav-
ing an opening adapted to be closed by the part
of the ‘body to be. treated, means for alter-

3 nately compressingandr arefvm gtheairwith-

65

in said-chamber, means for permlttmo' thein-

ternal and extemal air-pressures to equalize

- after each operation of compression and rare-

faction, and means for adjusting said appa~

3

ratus to produce rarefaction of the air within

the chamber repeatedly w1thout compr ession,
when desired.

3. A pneumatic massage appar atus com-
prising a laterally- mclosed air-chamber hav-
ing an opening adapted to be closed by the part
of the body to be treated, means for alter-
nately compressing and rarefying the airwith-
in said chamber, means for permitting the in-
ternal and external air-pressures to equalize
after each operation of compression and rare-
faction, and means for adjusting said appa-
ratus to produce either compression of the
air within the chamber repeatedly without

rarefaction, or to repeatedly produce rarefac-

‘tion of the air within the chamber without

compression, as desired.

4. A pneumatic massage apparatus com-
prising a laterally-mclosed air-chamber hav-
ing an openingadapted o be closed by the part
of the body to be treated, means for alter-
nately compressing and rarefying the air with-
in said ehamber, means for permitting the in-
ternal and external air-pressures to equalize
at.the completion of each operation of com-
pression and rarefaction, means for adjusting
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the apparatus to produce either compression .

of the airwithin the chamber repeatedly with-
out.rarefaction or to produce rarefaction of

95

the air within the chamber repeatedly without

compression, as desired, and indicating de-
viees forindicating the proper position of said
adjusting means to produce said results.

5. A pneumatic massage apparatus com-

prising a piston having a p0113 therethrough, a.

cylinder within Wthh said piston is arranged,
a piston-rod movable relatively to the piston,
and valves attached to said rod and-adapted

to closesaid port when the piston-rod ismoved-

in either direction.

6. A pneumatic massage apparatus com-
prising a cylinder forming part of a laterally-
inclosed air-chamber open at its forward end,
apistonhavinga portextendingtherethrough,
arranged within said cylinder, a piston-rod
movable relatively to the piston and valves
connected to said rod and adapted fo close
said port to prevent the passage of air through
the piston when the latter is moved in either

direction and to open said port at the change

in direction of the stroke of the piston-rod.-
7. A- pneumatic massage apparatus com-
prisinga pistonhavinga port extending there-
through, a eylinder within which sa1d piston
is movable, valves adapted to close said port,
a piston-rod movable relatively to the piston
and to which said valves are attached; a tap-
pet carried by said rod and a stop secured-to

said piston, said stop and tappet being rela-
tively adjustable, and indicator-marks ar--

ranged- to indicate the relative positions of
said stop and tappet.

8. A pneumatic massage apparatus com-

prising a piston having a p01t therethr ough,
a cylinder within which said piston is:iar-
ranged, a pistonrod movable relatively to

the piston, valves attached to said rod-and-
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adapted to close said port when the piston-
rod is moved .in éither direction, and means

- for preventing one of said valves from seat-
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ing when. desired. v

9 A pneumatic massage apparatus coimn-
prising a piston having a port extending there-
through, a eylinder within which said piston
is movable, valves adapted to close said port,
a piston-rod movable relatively.to the piston
and to which said valves are attached, a tap-
pet carried by said rod, and a stop secured to
said piston, said stop and tappet being rela-
tively adjustable.

10. A pneumatic massage apparatus com-

prising a cylinder open at its rear end and
having a tubular earpiece communicating
with its forward end, a piston having a port
therethrough arranged within the cylinder, a
stop secured to said piston by a support ex-
tending outwardly beyond the rear end of the
cylinder, a piston -rod carrying a tappet
adapted to-engage said stop, said rod being
movable relatively to the piston, and valves
carried by said piston-rod and adapted to
move the piston and close the port, said valves
being arranged on opposite sides of the pis-

ton.

11. A pneumatic massage apparatus com-

‘prising a eylinder forming part of alaterally-

inclosed air-chamber open at its forward end,
areciprocative piston within the cylinder and
suitable valves adapted to cause compression
or rarefaction of the air within said chamber
during the siroke of the piston and to permit
the internal and external air- pressures to

788,563

equalize at the end of the stroke, a device for
visually indicating the degree of compression

or rarefaction of the air within the chamber

during each stroke of the piston, and means
for regulating the degiee of compression or
rarefaction of the air within the chamber.

12. In a pneumatic massage apparatus, a
cylinder comprising
closed air-chamber, said chamber hayving an
opening adapted to be closed by the part of
the body to be treated and having an air-port,
a piston for compressing and rarefying the
air within said chamber, automatically-oper-
ated valve mechanism normally closing said
port during the piston-stroke in both direc-
tions of movement, and arranged to open and
then close said air-port at the end of each pis-
ton-stroke in order to produce alternate com-
pression and rarefactionof the air within the
chamber during successive piston - strokes,
and adjustable means for preventing the valve
mechanism from eclosing the port during
either stroke of the piston while permitting
said mechanism to close the port during the
succeeding stroke, in order to produce com-
pression repeatedly without rarefaction or
rarefaction repeatedly without compression,
as desired.

In testimony whereof I affix my signature
in presence of two witnesses.

ROBERT W ATSON.
Witnesses:

M. F. SANDS,
JoHN M. CORBETT.
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