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To all whom it may concern:
Be 1t known that I, JusTiy SAMUEL HEMEN-

WAY, a citizen of the Umted States, residing at

Rwer Falls, in the county of Plerce and State
of Wlsconsm have invented a new and useful
Air-Pump, of which the following i is & speci-
fication. |

This invention relates to air-pumps.

The principal object of the invention is to

provide an air-pump of simple and durable.

construction by means of which ‘an almost

maintalned as long as may be desired.
Another object of the invention is to pro-

duce an air-pump in which no valve need be

opened to permit the passage of air from the
receiver or bell into the cylinder.

A fmther object of the invention is to pro-
vide an air-pump with parts so designed that
the piston need not fit closely within the bar-
rel of the cylinder.

A turther object of the invention is to pro-
videinan air-pump an improved form of valve

at the end of each cylinder and a.-liquid seal

in connection with the valves to prevent the
return of air to the cylinder after having once
been forced out. |

With the objects above stated and others in
view, which will appear as the invention is
more tully disclosed, the same consists in the
construction and novel combination and ar-
rangement of parts of an air-pump hereinaf-
ter descrlbed 1llustrated in the accompanying
drawings, 101 ming part of this specification,
in which correspondmﬂ‘ parts are designated
by the same characters of reference in the sev-
eral views in which they appear, and having
the novel features thereof specifically pomted
out in the appended claims.

In the drawings, Figure 1 is a view in lon-
gitudinal median section through the pump

structure above the base and w1th portions of

~ the base broken away to show the mode of

attachmﬂ" the superstrocture thereto.  Fig. 2
is a detail view in perspective of one end of

~ the pump, showing the pr essure—ﬂ‘age a,ttached
~ thereto. |

Referring to the drawmws by reference char-

acters, lldeqmnat_es 2 .bgse which may be of

any sultable form and which will preferably
be made of wood. Near each end of the base

-is provided a hollow standard-tube 2. attached

to the base in any suitable manner. Extendmo*
between the tubes 2, near the bottom thereof

is the cylinder 3 of the air-pump, which is
open at each end for reasons that will after-
ward appear. Inalinement with the cylinder
and projecting outfrom the side of each stand-
ard-tube 2is atubular extension4. Oneof the
extensmns 4 1s closed by a screw-plug 5, hav-
ing a knurled ormilled head and fitting twhtly
into the end of said extension. The other ex-
tension carriesin the end thereof a stuffing-box

6, extending through which is a piston- rod 7,

hawncr at the outer end a handle 8 of suitable
form and at the inner end a piston-head 9 of
substantially cylindrical form, but provided

on the surface thereof with a plurahtV of cir-"

cumferential grooves 10, the utility of which
will heremafter appear. In the extension
closed by the plug 5 is a valve 11, ‘compris-
ing a disk 12, a solid stem 13, which is rigidly
secured to the disk, and a spring 14. The
stem 13 is shdably mounted in the extension
4 of the cylinder, and the disk 12 is ground
to fit smoothly against the adJacent end of the
cylinder, in contact with which it is normally

“held by means of the spring 14, which encir-
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cles the stem 13 and abuts at one end against .

the extension 4 and at the other end against the

disk 12. Inthe other extension 4 of the cylin-

80

der there is'mounted a valve 15, comprising a -

disk 16, ahollowstem 17, thrOUﬂ'h which passes
the piston-rod 7, and a spring 18. The spring
18 abuts at one end against the extension 4

i a,nd at the other end against the disk 16, serv-

ing to keep the disk norm‘llly in contact with

the end of the cylinder, which is ground to

form pertfect contact with said disk. The cyl-
inder has a small opening 19 1in the upper sur-

face thereof about midway between the ends,
and extending upward from the cylinder about
2 | midway between the ends, where it encircles
the opening 19, is' a tube 20; disposed at. right
angles to the OYIlIldE%I and havmcr at the up-

per end thereof avalve 21 and a disk 22, pro-

‘vided with a ceritral opening for the passage
'of a,lr and adapted to SUpport a bell olass or
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- 25.

cated within the cylinder.

-2

other suitable vessel to form an exhaust-
chamber. Ixtending through the tube. 20.
but having no communication with the inte-
rior thereof, are two transverse tubes 24 and
95. the ends of which open into the standard-
tubes 2.

At the top of one of the standard-tubes 2 1s

preferably provided a pressure-gage 26, and

at the top of the other standard-tube 2 is prei-
erably provided an extension 27, having astop-
cock 28, which may be closed to prevent the
ingress or egress of air at any time. .
When the pump is to be put into use, oil 1s

poured into one of the standard-tubes 2 until.

it rises above the level of the transverse tube
This oil serves to keep all the working
parts lubricated and.also forms a liquid seal
around each of the valves provided at the ends
of the cylinder, thus making their action en-
tirely certain and preventing the return of air
to the cylinder. ' .

In using the air-pump as an exhaust-pump
the procedure is similar to that ordinarily em-
ployed in air-pumps. The- vessel to be ex-
hausted of its contents is placed withits mouth
in contact with the disk 22 and so that the
mouth thereof may be over the opening 19.

Qil having been introduced into the standard-

tubes in sufficient quantity and the margin of
the vessel to be exhausted having been brought

into suitable contact with the surface of the

disk 22. the piston-rod. 8 is rapidly recipro-
As each stroke of
the piston leaves a vacuum behind 1it, air 1s
drawn down tube 20 through the opening 19
into the cylinder to fill the space behind the

piston, and on each return movement a portion

of the air returns to the receiver and a portion

of it is carried out by the piston-head. Dur-

ing the first half of a stroke of the piston 1n
either direction there -1s no tendency for arr
to pass downward into the cylinder, because
the air remaining in the cylinderiscompressed
thereby: but after the piston-head passes the
opening in the eylinder which communicates

with the interior of tube 20air is drawn down-

ward from the receiver to fill the space behind

~ the piston, and the air imprisoned ‘between

5.0

- the piston and the valve at the end of the cyl-

inder which the piston is approaching is of
necessity carried forward by the piston and

~is forced through the valve and allowed to es-

55
~ “pressed air may be attached to the end of the
“éxtension 27, or the valve 28 may be closed
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cape into one of the standard-tubes.
When the pump is used as a compression-
pump, a suitable vessel to receive the com-

and the air compressed in the space in the up-

per part of the standard-tubes 2. In either
case the action of the pump is substantially

the same as that already described in explain-

‘ing the use of the pump as an exhaust-pump. .

Thé piston is reciprocated in exactly the same

manner and air is drawn down from the tube
20 thrqugh the opening 19 by the action of

756,630

the piston, which at each stroke forces a cer-
tain quantity of air through one of the valvesat
the end of the cylinder into one of the standard-
tubes 2. - Asthe upper parts of the standard-
tubes 2 are connected by apipe 24, the pressure
of the air in each standard-tube will always be

exactly equal to that in the other, so that the

pressure-gage 26 will indicate the degree of
compression of the air in both of the standard-

tubes 2, and in case a vessel isattached to the ex-

tension 27 the compression of the air in the ves-
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sel will also be indicated by the pressure-gage

26. Aseachofthevalvesattheend of thecylin-
der is completely covered by oil or some other
suitable liquid, it is obvious that no air can re-
turn from the standard-tubes into the cylin-

der, but will at once pass upward through the -
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oil or other liquid to the surface thereof when o

forced through either of the valves. The cir-
cumferential grooves 10 on the piston-head 9
are filled with oil at the end of each movement
of the piston, and being so filled as the piston
recedes and the valve closes behind it the oil
in the grooves in the piston-head fills the space
between the sides of the piston-head and the
wall of the cylinder, forming an air-tight joint
and making the use of any packing on the pis-
ton-head unnecessary. The action of the oil
in forming an air-tight joint between the pis-
ton-head and the cylinder-wall 1s so effective
that the piston-head may be preferably smaller
in diameter than the interior of the cylinder,
and thus be caused to reciprocate more read-
ily within the cylinder than in air-pumps of

different type of construction in which the

piston-head has to make a tight fit within the
cylinder. As all the valves of the cylinder
are completely sealed with oil at all times, this
oil may leak into the cylinder; but no air can
pass in until enough oil has entered the cylin-

‘der to have the valves unsealed, and as the
‘valves are air-tight the pump will maintain

whatever vacuum has been produced for an
indefinite time.
‘Some of the special advantages possessed by

‘this form of air-pump are that as the valve
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covers the entire end. of the cylinder it fur-

nishes a large opening for the escape of air
when the valve is opened; second, it allows
the end of the piston to pass out of the cylin-

der into the oil, thus making it impossible for

any air to be left in the cylinder, and, third,
the arrangement of the spring-pressed valves
in alinement with the bore of the cylinder pro-
vides at either end of the cylinder a cushion

115

120

for the piston to strike against as 1t comes to

the end of a stroke. . |
As all the.working parts of the pump are
kept at all times in a quantity of clean oil, they
are at all times in the same general condition
and repairs are extremely seldom required.
Asall the parts of the pumpare made of metal,
they form an exceedingly durable structure

and remain always in order.

Having thus described the construction and |
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operation of my invention, what I claim as

new, and desire to secure by Lettels Patent,
el HESIEE 1O SELULE DY LEBLEES

1. The combination in an air-pump, of an
open-ended cylinder having an inlet-opening
intermediate of its ends, oil-receptacles within
which the ends of said cylinder are located, a

plpe connecting sald oil -receptacles, valves

within said oil-receptacles to keep the ends of
sald cylinder normally closed, and a piston
mounted for reciprocation Wlthm sald cyl-
inder;

9. The combination in an air-pump, of a
cylinder having open ends and provided with
an mlet—opemno' intermediate of its ends, oil-

L |

receptacles within which the ends of said cyl-

inder are located, a pipe connecting said oil-

receptacles near the bottom, a second pipe
connecting said oil-receptacles near the top,
valves within said oil-receptacles to keep the
ends of said cylinder normally closed, and a
piston mounted for reciprocation within the
cylinder. - -

3. The combination in an air-pump, of a
cylinder havinge open ends and an inlet-open-
ing intermediate ot its ends, oill-receptacles
within which the ends of the cylinder are lo-
cated, tubular members fitted in the sides of

e

said oil-receptacles opposite the ends of the
piston, plugs closing the outer ends of said
tubular members, springs seated in said tubu-
lar members, valve-disks, having stems en-
circled by said springs, held normally in con-
tact with the ends of said cylinder, and a pis-
ton mounted for reciprocation within said cyl-
Inder.

4. The combmatlon In an air-pump of a
horizontally - disposed, -open-ended cylinder
having intermediate of 1ts ends an air-inlet
opening, vertical oil-receptacles within which

the ends of said cylinder are located, valves

keeping the ends of said cylinder normally
closed, a piston mounted for reciprocation
within said cylinder, pipes disposed parallel
with said cylinder and connecting said oil-re-

ceptacles near the bottom and near the top

thereof, capson said receptacles, and pressure-
measuring means assoclated with one of said
receptacles. -

In testimony that 1 claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

JUSTIN SAMUEL HEMENWAY.

Withesses:
OSCAR Hmm
FrED K_NOBLL.
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