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 UN1TED STATES PATENT OFFICE.

ROBERT WATSON, OF WASHINGTON, DISTRICT OF COLUMBIA, ASSIGNOR OF
" ONE-HALF TO CHARLES A. KRAM, OF WASHINGTON, DISTRICT OF CO-

LUMBIA.

PNEUMATIC MASSAGE APPARATUS.

SPECIFICATION forming part of Letters Patent No. 720,865, dated February 17, 1903.
H. Application filed May 26, 1902. Serial No. 108,967, (No model,)

To all whom 1% may concerm:
Be it known thatI, ROBERT W ATSON, a c1ti-

zen of the United States, residing at Wash-

ington, in the District of Columbia, have in-
vented certain new and useful Improvements
in Pneumatic Massage Apparatus, of which
the following is a specification.

This invention comprises improvements in
apparatus for the local treatment of disease
by air-pressure and vacuum, and it 1neludes
an air-chamber having an opening adapted to
be closed by the part of the body to be treated
and having an air inlet and exit port, a re-
ciprocative plunger for compressing and rare-

fying air within the cylinder, and means for

automatically opening said port a number of
times during the stroke of the plunger, there-

by permitting the internal and external air-:

pressures to equalize and causing a series of
compressions or rarefactions of the air within
the chamber at each stroke of the plunger.
The invention also comprises means for
opening the port a greater or less number ot
times daring the stroke of the piston, as de-
sired, thereby varying the degree of rarefac-
tion or compression and the frequency of said
operations and other featuresof construction.
In the acecompanying drawings, Figure 1 is
acentral longitudinal section throagh a hand-
pump embodying my improvements, the

plunger being arranged within the eylinder. |
- Rig. 2 is a similar view, the plunger being

upon the outside of the cylinder. Fig. 3 isa
perspective view, partly broken away, show-

ing a pump arranged for causing various de- :

orees of suction and compression during each

stroke of the plunger and for varying the |

number of pulsations during each stroke.

Fig. 4 is a longitudinal section through a

pump of different construction adapted for
the same purpose. Fig. 5 is'a side view of a
pump in which both members are octagonal
in ¢ross-section. Fig. 6 is a similar view of
the perforated member of the pump shown in
Fig. 5. Fig. 7 is a section on the line 7 7 of
Fig. 5, showing also the stand. I'ig. 8 shows
in section two square tubular parts with a
guard surrounding said parts.

similar view in which the parts are elliptical;
and Fig. 10 shows, partly in side view and

Fic. 9 is a |

"parﬂy’ 11:1 secti;ﬂgn,*a, mddiﬁ‘ed, form of- 'pump

for the same purpose. _ |
Referring to Fig. 1 of the drawings, A 1n-
diecates a hollow cylinder or tubular member

having a head 1 at its outer end, upon which 55

is a tubular projection 2, to which may be .
attached a flexible tube 3, having a hollow
tip 4, the outer end of which is adapted to be
applied to and c¢losed by the part of the body

to be treated. " The cylinder A is provided 6o
‘with a transverse slot or opening § at a point

intermediate of its ends and with similar

openings 6,7, and 8; spaced at suitable dis-

tances apart and forming a longitudinal se-

ries of openings extending from the center 65

toward the open end of the cylinder A.
Within the eylinder A is arranged a plunger
B, consisting of a cylinder or tubular mem-
ber, open at its inner end and having a cap

9, elosing its outer end. This plunger is pro- 70
vided with a port 10 intermediate of its ends,

which port is adapted to register with the

ports in the cylinder A when the plunger is

moved longitudinally within the e¢ylinder.

The plunger is held against rotation by a 75

guide-rod 11, connected to thecap 9 and pass-

ing through a guide-openingin a projection 12
upon the side of the eylinder A. Theend 15

of the guide-rod is enlarged or bent, as shown,

to form a stop which limits the outward move- 6o

ment of the plunger by its engagement with
the projection 12. Within the space inclosed
by the eylinder A and plunger B is a compres-
sion-spring 14, tending to force said cylinder

and plunger apart. Suitable finger-pieces 15 65

are formed upon the cylinder A, so that the
planger may be forced inward against the ac-

tion of the spring by placing the fingers upon

the finger-pieces and pressing upon the cap
9with the thumb.
of the plunger the port 10 registers with the
opening 8, and as the plunger is moved in-
wardly said port will register successively

with the ports 7,6, and 5, the port being closed

while passing between the openings by parts 95
a of the outer eylinder, which serve as valves

for the port. Assuming the air-chamber
formed by the cylinder and planger and tu-
bular parts leading up to the piece 4 to be

closed by the application of said piece 4 to the roo

In the outermost position 9o
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part of the body which is to be treated, it will
be seen that as the plunger moves inward the
port 10 will be opened several times during
the stroke of the plunger, allowing the inter-

v nal and external air-pressures to equalize,
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thus compressing the air within the chamber
a number of times during the stroke of the
piston. When the plunger is returned to its
outward position by the spring, the port 10 18
successively brought into register with the
openings in the outer cylinder, and the air
within the chamber is therefore rarefied a
number of times during the stroke of the
plunger.

In Fig. 2 the plunger B’ is arranged upon
the outer side of the cylinder A’ and is pro-
vided with an opening 18 near its central por-
tion and openings 17 and 16, arranged in a se-

ries extending from said opening 18 toward

the open end of the plunger. The cylinder
A’ is provided with a port 10* 10® 10* at a
point intermediate its ends, with which the
openings 16, 17, and 18 register in succession

as the plunger moves inward and in the in-

verse order as the plunger moves outwardly.
In thisinstance the port in the pump-cylinder
consists of the several slots 10* 10° 10¢, &e.,
arranged in the same plane around the cylin-

der at short distances apart, so that the slots
in the plunger B’ must register with some part

of the port when reciprocated without the ne-
cessity of holding the plunger against rota-
tion by a {rmde-rod

In Fig. 3 the plunger B* is provided with

several longitudinal series of openings in its

walls, the openings of the several series be-
ing spaced different distances apart and each

series occupying a different position cireums-

4.0

ferentially of the cylinder. As shown, three
openings ¢, cowposing one series, are ar-
ranged at a considerable distance apart; five
openings d, arranged closer together in a dif-

- ferent circumferential location, compose a
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second series; openings e, greater in number
and closer together, form a third series, and
openings f, still greater in number and closer
together, form a fourth series of Openinﬂ's
The cyllnder A? is provided with a port 10 in-
termediate of its length, and when any series

of openings in the member B? is brought in
line with the port 10 and said member 1S re-

ciprocated the degree of compression and suec-

ing a complete stroke of the piston depends
upon the number and proximity of the open-
ings composing the series of openings in line
with the port 10.

In order to maintain any desired series of
openings in line with the port 10, the mem-
ber A® is provided with a flange 19 at its open
end, which flange is provided with openings
20, which form guides for a guide-rod 21, at-
tached to the outer end of the plunger and
having a nut 22 at its free end, which forms &
stop 130 limit the outward movement of the
plunger. Byremoving the nut the guide-rod

may be inserted into the appropriate opening

T

|

~outer me’mber, _
being necessary to keep the openings in line

720,865

to bring any desired Senes of openings in line

‘with the port.

It will be evident that the plunger cannot
be operated when a series of openings is not
in line with the port, as the flange serves as
a guard against which the guide- rod will abut
when the rod 18 not line wu;h one of the open-
ings 20.

As shown, the plunger B? is prowded with
a knob or handle_ 23, which closes the outer
end of the plunger, and a normally closed
spring-pressed valve 24 is arranged in the
wall of the plunger adjacent to the handle.
If it is desired to create suction only within
the pump, the spring-pressed valve may be
held open by the finger during the inward
stroke of the plunger and released during the
outward stroke, this operation being reversed
if it is desired to produce. compression with-
out suection. The ecylinder A? is also pro-

‘vided with trunnions 24%, by means of which

it may be supported in suitable brackets.

In Fig. 4 the plunger B? consists of a pis-
ton having a central opening, within which
18 fitted a tubular piston-rod 25, having a
closed outerend. The cylinder A® has a per-

forated cap 26, which supports the piston-

rod, and arranged centrally within this eap
18 a long sleeve 27, forming a close-fitting

75
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bearing for the piston-rod, said sleeve having

a longitudinal series of openings g therein at
sultable distances apart and a series of open-
ings A at its opposite side differently spaced
ap&rt A port 28 in the tubular piston-rod
is adapted to pass the openings ¢ in succes-
sion as the rod 1s moved backward and for-
ward or the openings i when given a semi-
rotation, the operation being substantially

the same as in the plewously described fig-
ures.

In the figures heretofore described the tu-
bular members of the pump are circular in

cross-section, and where the openings in one

member are located in different circumferen-
tial positions it is necessary to employ auxil-

1ary guide means for the purpose of guiding

the members to maintain the desired opening
or openings in line with the port. In Figs. 5
to 9, inclusive, however, the tubular mem-
bers of the pump are not circular in ¢ross-sec-
tion, and therefore cannot be turned rela-

tively while fitting one within the other.
tion and the number of such operations dur- |

In Figs. 5, 6, and 7 the tubular members Af
and B* are octagonal, the member B% which
in this instance forms the plunger, having in
each face a series of openings, as indicated
by the letters j £ l. Any series of openings
may be brought into line with the port 10 in

the member A by simply removing the plun-

ger, turning it about, and reinserting in the
no auxiliary gu_iding device

Wlth the port.

It is desirable to prevent the port 10 from
being closed accidentally by the hand in work-
ing the pump, as such closure would prevent
the ingress and egress of air, and the pump
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wonld compress or rarefy the air continually |

without interruption during the stroke of the .

plunger. Thisis accomplished in Figs. 5 and

7 by mounting the pump in a yoke 30, which -
| series of openings in itswall ar ranﬂ'ed to pass

embraces the tube A' laterally, but is eat

away, as shown, opposite the port 10, leaving |
a space 51 open to the atmosphere at the sides

of the yvoke. "T'hisopening could not become
closed except by design; but in order to pro-
vide further agaiustaceidental closing orseal-
ing of the port a tubular spindle 33 extends
through the base of the yoke and through an
opening in the top of a stand 30%, which piv-
otally supports the pump. The tubular spin-
dle is open at both ends and cannot be accl-
dentally closed.

Tn Fig. 8 the members A®and B¥are shown |

square in cross-section, and the port 10 is
guarded by a circeular tube 35, whlch sarrounds
the outer member.

In Fig. 9 the parts A® and B° are elliptical

In cross-section, the latter Dbeing provided

with openings in its opposite sideq either of
which may be brought

port 10.
In Fig. 10 the eylinder A‘is provided with

a tubular projection 36, having an opening
through which a valve- rod 37, {f-onneeted to
the pist{m rod 33, extends.
has a series of openings 39 and intermediate

valve portions 40, and these openings are |

brought queeesswe]y into register with the
Opening 41 in the tube 36 as the piston is re-
ciprocated. The outer end of the tube 36 is
protected against accidentai closure Dy a per-
forated ﬂ‘uard 42, |

It will be evident that the air-chamber may

be opened and closed at various times during |
a stroke of the piston by various means, and
I do not wish to limit myself tn:) the dmmes_

herein shown.

Having described my invention, what I
claim, and desire to secure by Letters Patent,
is—

1. An apparatus for the local treatment of
disease by air pressure or vacuuin, comprising
a laterally-inclosed air-chamber having an
opening adapted to be closed by the part of
the body to be treated, and having an air-port,
a reciprocative plaunger for compressing or
rarefying the air within the chamber and
means connected with said parts for automat-
ically opening and then closing said port duar-
nﬂ' the stroke of the plunger.

2. An apparatus for the local treatment of
disease by air pressureor vacuum, comprising
a laterally-inclosed air- chamber having an
opening adapted to be c¢losed by the part of
the body to be treated, and having an air-port,
a reciprocative plunger for compressing or

rarefying the air within the chamber and
means connected with said parts for automat-
and then closing said port a

ically opening
plurality of times during the strolxe of the
plunger.

3. An apparatus for the loeal treatment of

into line with the |
chamber having an opening adapted to be

This valve-rod |
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two tubular members, one member having a
nort.in its wall at an intermediate portion Gf
its length, and the other member fitting tele-
Seopzefﬂl; therewith and having lonﬂ'zmdmal

said port successively when said memhers are
reciprocated, ome of said members being
closed at its outer end and the other membm
having an opening adapted to be closed by
the part of the body to be treated.

70
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4. In an apparatus for the local treatment

of disease by air pressure or vacuam, an air-
chamber having an opening adapted to be
closed by the part of the body to be treated,
said chamber comprising two tubular mem-

.80

bers, one having a port in its wall at an io-

termediate portion of its length, and the other
mewmber fitting t@leseapleally therewnh and
having SBV@I&l longitudinal series of open-

‘ings in its wall, the several series of openings

oceupying different positions circamferen-

tla,lly of said latter member.
5. In an apparatus for the local treatment
of disease by air pressure or vacuum, an air-

closed by the part of the body to be treated,
sald chamber comprising two tubular mem-
bers, one having a port in'its wall at an 1in-
termedmte portion of itslength, and the other
member fitting telesmpleally sherewith and
having several longitudinal series of open-

‘ings in its wall, the openings of the several

series being spaead different distances apart,
and the seveml series of openings oceupying
different positions mreumferentlaﬂy of sald
latter member.

6. In an apparatus for the local treatment

of disease by air pressure or vacuum, an air-

chamber having an opening adapted to be

| elosed by the part of the body to be treated,

said chamber comprising two tabuolar mem-
bers, one having a port in its wall at an 1in-
termediate portion of its length and the other
member fitting telescopically therewith and

Q0.
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having several longitudinal series of open-

ings in its wall, the openings of the several
series being spaced different distances apart,
and the several series of openings oceupying
different positions circumierentially of said
latter member, and guiding means for hold-
ing the members with any desired series of
openings in line with the port.

7. An apparatus for the local treatment of

disease by air pressure or vacuum comprising
two tubular members, both angular in ¢ross-
section, one member having a port in its wall
at an intermediate portion of its length and
the other member fitting telescopically there-
with and having one or more openings in ifs

wall arranged toregister with said port when

said members are reciprocated, one of said
members being closed at its outer end and
the other member having an opening adapt-
ed to be closed by the part of the body to be
treated.

‘8. An apparatus for the local treatment of

disease by air pressure or vacuum comprising { disease by air pressure or vacaum comprising

I15
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two tubular members, both angular in cross- | in, extending over said port, a,nd the other

section, one member having a port in its wall
at an intermediate portlon of its length and
the other member fitting telescopleally there-
with and having longitudinal series of open-
ings in its wall arranged to pass said port
successively when said members are recipro-
cated, one of said members being closed at its
outer end and the other member having an
opening adapted to be closed by the part of
the body to be treated.

9. In an apparatus for the local treatment
of disease by air pressure or vacuum, an air-
chamber having an opening adapted to be
closed by the part of the body to be treated,

said chamber comprising two tubular mem- .

bers, both anguiar in cross-section, one hav-

ing a port in 1!:3 wall at an 1ntermed1a,te por-

tion of its length, the other member fitting

telescopically theremth and having openings

in its walls arranged in diﬁerent positions
circumferentially of said latter member.

10. Inan apparatusfor the local treatment
of disease by air pressure or vacuum, an air-
chamber having an opening ada,pted to be
closed by the part of the body to be treated,
said chamber comprising two tnbular mem-

bers, both angular in cross-section, one hav-

ing a port in 1ts wall at an mtermediabe por-
tion of its length, the other member fitting
telescopically therewith and having several
longitudinal series of openings in its walls,
the several series of openings occupying dif-
ferent positions circumferentially of said lat-
ter member.

11. An apparatus for the local treatment of
disease by air pressure or vacaum comprising
two tubular members, one member having a
port in its wall at an intermediate portion of

member ﬁttmn* telescopically therewith and
having a lonfrltudmal series of openings in its
wall arranged to pass said port successively
when salid members are reciprocated, one of
said members being closed at its outer end
and the other member having an opening
adapted to be closed by the part of the body
to be treated.

12. An apparatus forthe loca,l treatment of
disease by air pressure or vacuum comprising
two tubular members, one member having a
port in its wall at an intermediate portion of
itslength and a guard, having openings there-
in, extending over said port, and the other
member fitting telescopically therewith, and
having one or more openings in 1its wall ar-
ranﬂ'ed to register with said port when said
members are reelprocat,ed one of said mem-

bers being closed atitsouter end and the other

member haﬁ{mﬂ' an opening adapted to be
closed by the part of the body to be treated.

13. An apparatus for the local treatment of
disease by air pressure or vacuum comprising
two tubes fitting telescopically together and
having heads at their outer ends and having
ports in their walls adapted to register with

one another when the tubes are rempmcated

one of said tubes having an opening adapted
to be closed by the part of the body to be
treated, and a compression-spring arranged
within said tubes and adapted to force said
tubes apart.

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

ROBERT WATSON.

Witnesses:
C. A. NEALE,
C. W. CLEMENT.
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