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To all whom it may concerw:

Beit known thatl, EDWARD THOMAS, a citi-
zen of the United States, residing at Fulton,
in the county of Fulton and State of Ken-
tucky, have invented certain new and useful
Improvements in Expansible Pistons; and I

do hereby declare the following to be a full, |

clear, and éxact deseription of the invention,
such as will enable others skilled in the art 0
which it appertains to make and use thesame.
My invention relates to improvements in
expansible pistons, and is more particularly

applicable to pistons of syringes, although 1t |
may be used in a much wider field whenevel ;

a tight-fitting piston is required.

My device has certain features of novelty,
which will be pointed out in the specification
and claims,the objects of which will be 1'ea,di1y'
apparent.

In theaccompanying drawings, illustr ating
my invention, and in which like letters des-_
ignate like parts in the several views, Figure
1 shows a longitudinal elevation of my im-
proved piston and operating-rod applied to a
piston-syringe. Fig. 2 is a longitudinal sec-
tion through the piston and operating-rod.
Fig. 3 is asectional detail view of the expan-
sible piston and covering. Fig. 4 is a longi-
tudinal section showing a modified means for
expanding the piston. Fig. 5 is a longitudi-
nal sectional view showing a tubular flexible
metallic covering for the piston proper. Fig.
6 is a similar view showing the tubular cap
or covering illustrated in Fig. 4, and Iig. 7
is a modified form of device partlcul@rly ap-
plicable to high-power c¢ylinders.

a 1epresents the piston, adapted to be op-
erated in a suitable cylinder, 0 in the draw-
ings representing a gradunated ﬂ'lass syringe-
barrel

In Figs.1to3the pistona consists of a pneu-
matic hel metically -sealed rubber plunger
having a suitable air-chamber ¢ and a cen-
tral aperture  therethrough. On the outer
end surface of this rubber plunger is mount-
ad the plate e, attached to the rod f, adapted
to be passsd through the aperture d of the
rabber plunger. A tube g envelops the rod
f and is provided with a flange or plate i at

| innerend surface of the rubber plunger.

}

The
outer end of the rod f extends lonﬂ'mudmally
beyond the tube ¢ and is screw-threaded at 2
to receive an in-termtlly-ﬂcrew- threaded
milled cap 7.

k representsathin impervious sheet of flexi-
ble metal, preferably platinum, gold, silver,
orother similar metallic foil oralloys of metal,
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adapted to be suitably affixed to the exterior

of the piston or plunger, forming an inter-
posed bearing between the piston properand

the cylinder-barrel, which admits of butlittle

adhesion between the eylinder-barrel and pis-
ton, but at the same time insures a tight con-
tact therebetween, a desideratum in devices
of this character. InFig. 5 this metal cover-
ing is represented as being of tubular form,
the ends [ of which are adapted to be bent
inwardly and inserted between the rubber
plungera and the platese and £, respecbwely,

of the operating-rods, as clearly shown in

Figs. 2 and 3. If desired, the rubber plun-
ocer may have a circu mferential recess formed
on its exterior surfaces, as shown at m, into
which the bent-over ends ] are snugly set; or,
as shown in Figs. 4 and 6, this meta,llm cov-
ering may be in the form of a tubular cap k',

‘withthe closed end {?, the inner openend be-

ing adapted to be bent over and in fitted be-
tween_ the inner plate iz aud the rubber plun-
ger, as before described, or this metallic cov-
ering may simply be in the nature of a strip
of metallic foil affixed smoothly to the outer
surface of the piston. |

In the construction illustrated in Kig. 4 the
rod f'is dispensed with and the plates e’ and
I/ are formed integral with or otherwise firmly
secured to the Lube g'; but it is preferable
that the end of the tube g’ be screw-threaded
and the plate ¢’ screwed thereon for facilitat-
ing the removal of the rubber plunger when
desired. ¢’isan aperture through the inner
end of the tube, opening into the chamber c,
which in this construction contains a fluid
under pressure regulated by the plunger-rod
7', seeured to the milled nut j.

Fig. 7 shows a modified form of construec-
tion particularly adapted for use in high-
| power eylinders, such as the cylmder% of air-
pumps, machines for compressing gas, d&c.
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In this construction instead of using a rub-
ber plunger coated with a metallic fml the
piston comprises a tube of i 1mperm01w highly-
flexible metal n, having its ends n’ securely
clamped between amta,ble plates or supports
e? h?, forming the closed ends of the hollow
plston The supports i are in the nature of

- spaced annular flanges integrally formed or
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otherwise adapted to be securely fastened to
the inner end of the tubular stem g° The
plates e are similarly d1sposed on one end of
the ODGP&DII]'D‘ rod f', secrew-threaded at its
other end ¢’ to receive the milled nut j. Itis
preferable, however, that the outer members
of these annular spaced plates ¢* h* be inter-
nally screw-threaded to engage correspond-
ing threads on their supports /' g%, so that the
tube n may be securely fastened in place. In
this form of device the piston is adapted to
be filled with fluid, and as the tube g* opens

into the piston in order that the fluid may not |

escape at the outer end of this tube g* the
same is provided with the annular flange or

shoulder o, against which the milled Illltj i8

at all times in close contact, thus preventing
leakage. . In order to fill this form of piston
with fluid after the parts have been assem-
bled, the hollow piston is heated and the open
end of the tube submerged in the fluid, the
milled cap j being slwhtly moved away from
the shoulder o.

The operation of my device is mamfesb
upon an inspection of thedrawings. In Figs.
1 to 3 the nut 7 is turned to the right or left,
which operates the rod f in the proper direc-
tion for drawing the plates ¢ /i together or
foreing them apart, thereby laterally expand-

~ing or contracting the contact-walls of the

40

piston, as may be desired. In Fig. 4 the lat-
eral expansion and contraction of the piston
is caused by the screw-plunger ', operating in

. -the tube ¢', compressing or relieving the pres-
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sure on the fluid thereinr, asis readily appar-
ent, while in Kig. 7 when the plates ¢® are
drawn toward the plates A%1in the same man-
ner as described in reference to Figs. 1 to 3
the fluid in the hollow metallic piston is cor-

respondingly compressed, and being forced

under great pressure against the flexible me-
tallictube, forming the contact-surface of the

piston, expands the same laterally, as de- |

sceribed. In this latter case 1t will be ob-

‘served that the pressure against the inferior
walls of the metallic tube is gradually in-

creased or decreased, as the case may be,

- which prevents the flexible tube from buec-
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kling when the plates e® * are drawn together
or forced apart from each other. Thus it
will beobserved that 1 have provided a means
whereby the piston proper is free from con-
tact with the fluid in the syringe, so that by
using a covering of gold or platinum any kind
of finid can be used in the syringe.
this metallic covering prevents the piston

Further,,

A |

from absorbing the fluid used and contami-
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otherwise accumulate. Italsope rmits of the

| frequent sterilization of the syringe by suck-

ing in boiling water or other suitable anti-
septlc agents “Wwithout damage to the piston

and it fmther permits of a tight contact with

the least amount of friction when the piston.

is operated longitudinally of the cylinder-
barrel.

Although I have described my invention
with rela,tlon to the details as illustrated, it
is obvious that many modifications might be
made without departing from the spirit of my
invention. |

What I claim, and desire to secure by Let-
ters Patent of the United States, is—

1. The ecombination with a tubular piston
closed at both ends and havingits peripheral
surface composed of flexible metal, of means
for laterally expanding and confracting said
peripheral metallic surface. |

2. The combination with arubber plunger,
of an inclosing casing for said plunger, com-
prising a plate ai each end thereof, and a
sheet of metallie foil surrounding the periph-
eral surface of said rubber plunger, and
means for laterally expanding and contract-
ing said plunger and foil. |

3. The combination with a rubber plunger,
of a tube of metallic foil incasing the pemph-
eral surface of said plunger, a,nd end plates
engaging said tube of foil and forming there-

with a closed casing for said plunger, and

means for laterally eXdedlnﬂ' and contract-
ing said plunger and foil.

4, The combination with a ruabber plunger,
of a tubular cap of metallic foil incasing the

working and peripheral surfaces of said plun-

ger, means for retaining said cap in posi-
tion on the plunger, and means for laterally

| expanding and contracting sald piunger and

metallic covering.

5. The combination with a tubular piston,
comprising a plurality of alined annular
plates and a flexible metallic tube supported
between said annular plates and forming the
peripheral contact-surface of said piston, of
means for expanding and contracting sa,id
peripheral surface laterally. |

6. The combination with a tubular piston,
comprising a pneumatic hermetically-sealed
rubber plunger, of plates located on the
transverse faces of said plunger, a tube of
metallic foil incasing the peripheral surface
of said plunger and having its ends bent 1n-
wardly and held between said plunger and
plates, and means for operating one of said

plates for controlling the expansion and con-

traction of said plunger and foil covering.
7. In a syringe, the combination with the
cylinder-barrel, of a tubular piston, operating

in said barrel, comprising a plunger having

an aperture longitudinally therethrough, a
rod passing through said aperture screw-
threaded at one end, and provided atits other
end with an annular flange engaging the

nating the same with germs which it might I outer operating-face of said plunger, an elon-
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oated tube, inclosing said rod, provided with | controlling the expansion and contraction of

an annular flange engaging the inner end
face of said plunger, a tube of metallic foil
incasing the peripheral surface of said plan-
oor and having its ends bent inwardly and
" held between said plungerand annular plates,
and a cap or nut on the screw-threaded ead
of said rod, engaging said elongated tube for

said plunger and foil covering. | 70
In testimony whereof I affix my signature
in presence of two witnesses.
| ' "EDWARD THOMAS. .
Witnesses: -.
SMITH FIELDS,
LEWIS FIELDS.
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