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To all whony it may concerrs:

Be it known that I, ADOLF HELLER, a sub-
ject of the King of Saxony, residing at the city
of Berlin, Kingdom of Prussia, German Em-
pire, have invented new and useful Improve-
ments in Air-Pumps, of which the following is
a specification.

My invention relates to an air-pump de-
signed to combine the advantages of the mer-
cury sealed pump and the ordinary piston or
planger pump.

The invention will first be described, and
then will be particularly defined in claims
hereinafter set forth.

Reference is to be had tothe accompanying
drawings, forming a part of this specification,
and in which similar letters of reference in-
dicate corresponding parts in all the figures.

Figurel,is a vertical central sectional view
of anair-pump embodying my improvements,
with the moving parts in positions they as-
sume at the end of the upward or air ex-
hausting stroke. Fig. 2,1is a like sectional
view, but with the parts in reverse positions
taken at the completion of the downward or
air discharging stroke. Fig. 3, is a detail
horizontal sectional view, taken on the line
z, «, in Fig. 2. Fig. 4,is a detail horizontal
section taken on theline ¥, v,in Fig. 2. Figs.
5 and 6, are central vertical sectional views
of a modified form of the pump, with mov-

~ ing parts in two extremes of position. Tigs.
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7 and 8, are central vertical sectional views
of another modification, Fig. 9, is a detail
horizontal section, taken on the line 2, 2, in
Fig. 8, and Fig. 10, is a_detail vertical sec-
tional view showing modifications of the pis-
ton vaive and the exhaust tube or pipe fitted
therein. :
Referring first to Figs. 1,2, 3 and 4 of the
drawings, it will be seen that the pump bar-
rel or cylinder A, has communication by a
lateral passage a, with a side suction pipe or
tube B, of smaller area and -which eommuni-
cates with theinterior of a receiver C, shown
at the top of the tube. Substantially similar
communication may be made with any vessel

or vessels, such for instance as incandescent.

electric lamp bulbs, from which air is to be
exhausted.
At the lower end of the suction tube B, and

between two seats d, d’, is formed a chamber -

b, in which is"placed loosely, a suitable ball
valve D, which in moving upward closes the
tube at the opening formed at the seat d,and

55

when moved downward rests on the seat d’,

which being formed of lateral prongs or pro-
jections, allows downward escape of a fluid
from the valve chamber b, past the valveand
to or toward the main barrel A, of the pump.

"At the bottom of the barrel A, rises an in-
terior projection or core E, which provides an
annular space ¢, around it within the barrel,
and a piston ¥, which is fitted to the wall of
the barrel has a pendent ring or collar por-
tion f, which has less diameter than the bore
of the pump barrel, and is adapted to enter
the barrel space e, but it is too small to fill
said space from which it dislodges mercury

“or other fluid through the passagea, and into

the valve chamber b, and tube B, on the down-
ward stroke of the piston. Atthe junction
of the collar f, with the main body of the
piston F, a number of lateral passages ¢, are
formed, and at the top of the piston is fitted
a suitable valve @&, which opens upward
thereby establishing communication through
the passages g, and past the open valve G,
for both air exhausted from the receiver G,
and a portion of the mercury H, which is
charged into the barrel A, below and above
the piston. :
_Any suitable means may be used to recip-
rocate the piston or plunger within the pump,
such as a rod connecting the piston with a
lever fulerumed to the pump barrel. - I show
5 chain connection i, between the piston and
a lever I, having a grooved segmental head
which guides the chain as the piston is raised
by the lever and falls by gravity. Thislever
connection to the piston is shown only in
Fig. 1, of the drawings. i :
The quantity of mercury or other suitable
fluid H, charged into the pump is such that
after allowing for so much of it as may pass
or leak through at the joint of the piston
with the pump barrel, the level of the mer-
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cury below the piston will not, on the full up- -

stroke of the latter, entirely fill or close the

passage a, between the barrel A, and suetion-

tube B, of the pump. -
The operation is as follows:—On the up-
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stroke of the piston F, #, and while the mer-
cury H, above it prevents admission of at-
mospheric air through or at the joint between
the piston and the barrel A, some of the air
will be drawn from the receiver C,downward
through the tube B, and the opening of the
seat d, from which the valve D, falls to the
other seat d’, which latter retains the valve,
but allows the air to pass through into the
upper part of the passage a, not closed or
sealed by the mercury. Thence the ajr enters
the space ¢/, which is left between the pend-
ent portion f; of the raised piston and the
larger interior wall of the pump barrel, ready
to be forced out upwardly during the down-
ward stroke of the piston. See TFig. 1, of the
drawings. As the piston beginsits return or
downward stroke, the entrance of its part f,
into the mercury I, below it will at once raise
the level of the mercury, and thus lift the
valve D, toits seat d, in the tube B, and alittle
of the mercury, during the entire downward
stroke of the piston, will or may force itself
past the closed valve D, as shown in Fig. 2,
of the drawings. At or immediately after
the commencement of the downward stroke
of the piston, the side passage a,is fluid-sealed
by the rising mereury, and all the air, which,
on the last upward stroke of the piston, had
drawn fromthe receiver C,aund pipe B,through
the passage a, into the space ¢’, between the
piston and barrel, will, as the piston descends
in the mercury, be foreed upward and out-
ward by the continually rising mereury
through the piston orifices 9, and thence past
the valve G, which opens upward to allow es-
cape of the air past it and through the mer-
cury H, above the piston to the atmosphere.
At the completion of the downward stroke of
the piston I, 7, its pendent part £, in conjune-
tion with the mercury H, will entirely fill the
lower annular portion e, of the pump barrel,
and the mercury will also fill, and foree the
air from the piston passages ¢, and from the
space between the open valve G, and its seat.
In fact the entire body of mercury in the
pump barrel A, passage a, and valve cham-
ber b, will be confluent or in communieation,
as shown in Fig. 2, of the drawings. IHence
every particle of the air which had heen ex-
hausted into the pump barrel on or by the
prior up-stroke of the piston is forced upward
and outward through the mereury H, to the
atmosphere on or by the following down-
stroke of the piston. "This important featnure
of operation thus entirely avoids waste room
or “clearance” space in the pump barrel or
piston for what may be termed residual air,
and no part of the air which has already been
exhausted from the receiver on the up-stroke
of the piston can lurk or conceal itself in the
barrel and afterward re-enter the side tube
B, and the receiver C, in the interval between
the complete upward and downward strokes
of the piston. During the upward stroke, the
piston_valve G, will close ‘and the suction
valve D, will open, and by subsidence of the
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mercury communication will again be estab-
lished through the passage a, between the re-
ceiver C, and tube B, to allow exhaust of air
from the receiver to the pump barrel; the
parts then being in the first desceribed posi-
tions shown in Fig. 1, of the drawings, and
ready for the next downward stroke of the
piston to expel such exhausted air from the

pump. Repeated reciprocationsof the piston.

will produce any required vacuum in the re-
ceiver C, or other vessel or bulb opening to
the exhaust tube B. Any mercury II, which
may leak downward from above the piston
T, at its periphery at the closed valve G, duar-
ing the upward stroke of the piston will be
returned above the piston on its downward
stroke.

In the modified form of pump shown in
Figs. 5and 6of the drawings, the main body or
head I, of the piston, instead of having a fixed
pendent ring or plunger portion f, shown in
the preceding views, has a plunger portion F’,
huang to it by flexible chains or connections 7,
The plunger ¥’, is somewhat smaller than
the interior wall or bore of the pump barrel
to give passage of air and of flnid I, between
the side opening @, and the piston opening
controlled by the valve &. The operation of
this modified pump is substantially the same
as that of the pump shown in Figs. 1 and 2,
of the drawings, except that the chains allow
the piston head F, to approach the fluid dis-
placing plunger, as shown in Fig. 6, of the
drawings, and thereby permit the pump to be
made somewhat shorter for a given eapacity
than the pump first above described.

In the modification show in Figs. 7, 8, and
9, of the drawings, the suction tube or pipe
B’, which carries the receiver C, is fixed to
and penetrates the piston I, which is fitted
with an upwardly opening valve.G; and the
tube, which reciprocates with the piston, has
at its lower end a valve chamber 0, contain-
ing a ball valve D, and having seats d, d’,
with which the valve operates in the same
manner as hereinbefore described. With
this construction the level of mereury or fluid
II, in the barrel A, remains nearly the same
during the reciprocations of the cup-shaped
piston F? and attached exhaust pipe B3/, and
the air exhausted from the receiver and pipe
B, into the barrel A, when the up-siroke of
the piston is completed, is discharged from
tke pump past the open valve G, and through
the mercury above the piston on the down-
ward stroke of the latter.

Fig.10,of the drawings shows how a spring-
closed valve G, may be used at the head of
the piston, instead of the plug valve G,shown
in Figs. 1, 2, 5, 6, 7, and 8, of the drawings.

Tig. 10, also illustrates how the suection tabe
B, which carries a ball valve in a chamber at
or near its lower end, may be fitted adjust-
ably in the piston by a serew collar or bush-
ing 3%, which allows the lower valve carrying
end of the tube to be nicely adjusted rela-
tively to the level of the mereury, oil or other
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flnid at the bottom of the cylinder. Aper-
tures f? in the piston wall give confluence to
mercury or fluid above the piston and that
which may pass through at the joint of the
eylinder and piston.- The valves used may
be made of iron, ivory or any other suitable

material.

In all the constructions above described, the
operation of the piston in the fluid-charged
pump barrel prevents waste room or “clear-
ance,”’ and consequently all the air exhausted
into the barrel on the upward stroke of the
piston is discharged on its downward stroke,
and return to the receiver.of air once ex-
hausted from it into the barrel is prevented.
Hence the pump will always act effectively
and economy of motive power used to operate
it is assured. '

I claim— . :

1. Anairpump consisting of a barrel, a suc-
tion tube communicating therewith and pro-
vided with an inwardly opening valve; a lig-
uid in said barrel; and a bell-shaped pump
piston having an externally opening valve
and provided with lateral passages and ar-
ranged to communicate to the said liguid a
reciprocatory movement, substantially as de-
seribed. o

2. An air pump consisting of a barrel hav-
ing a re-entrant base forming an annular pas-
sage; a suction tube; aninverted bell-shaped
piston adapted to fit loosely over the re-en-
trant base, and having its upper portion ar--
ranged to fit the pump barrel snugly, and pro-
vided with an outwardly opening valve; and
lateral passages in the sides of the piston and
affording means of communication between

thesuction tube and the piston valve whereby,
in the desecent of the piston, the air included
between the narrowed portions thereof and
the pump barrel may be forced upwardly and
outwardly through the piston valve, substan-
tially as described.

3. An air pump consisting of a barrel hav-
ing a partial filling of suitable liquid; and a
reciprocating valved piston, provided with a
suction tube having an apertured chamber
therein, a float valve controlling the openings
in ‘said chamber and means for connection
with the cavity to be exhausted, substantially
as described.

4. An air pumnp consisting of a barrel hav-
ing a partial filling of suitable liquid; and a
reciprocating valved piston, provided with an
adjustable suction tube having a suitable

valve and means for connection with the
cavity to be exhausted, substantially as de-.

scribed.

5. An air pump congisting of a barrel; a
suctiontube therefor having connections with
a cavity to be exhausted; a liquid in said bar-
rel; and a bell-shaped pump piston having
an externally opening valve, and provided
with lateral openings, whereby the level of
the liquid may be mechanically shifted to ex-
haust the air from said cavity, substantially
as described.

In testimony whereof I have affixed my sig- ‘

nature in the presence of two witnesses.
ADOLF HELLER.

Witnesses:
GUSTAV STENZEL,
MAX WAGNER.
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