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To all whom it mvalyy concer:

Be it known that I, Jou~N ScoTr HERRIOT,
a subject of the King of England, and a resi-
dent of Wavertree, Liverpool, 1In the county

of Lancaster, England, have invented certain

new and useful Improvements in Air-Com-
pressors, of which the following is a specifi-
cation. |
This invention has reference to that class of
air-pumpsemployed for maintaining a vacuum
in connection with steam-engines and systems
in which there are no inlet or suction valves
and the piston or bucket itself, in conjunction
with the cylinder, makes and cuts off commu-
nication between the interior of the cylinder
and the fluid-inlet conduit or conduits.
According to this invention, among other
effects, an air-pump of the kind described is
so constructed and arranged as to produce &
pump of this kind which 1s comparatively
short for a given capacity.
The invention will be described with the
aid of the accompanying drawings, in which—
Figure 1 is a sectional elevation showing
one construction of a pump according to it.
TFig. 2 shows in sectional elevation an arrange-
ment and construction for maximum efficiency.
Fig. 8 shows a modification of a single-acting

aiv-pump having its discharge at the bottom,

while Fig. 4 shows a pump having its dis-
charge both at the bottom and at the top.

In the construction shown in Fig. 1 the 1n-
talce is at the bottom and the discharge 1s at
the top. The upper part of the piston or
bucket « 1s of dished or cup form, and aper-
tures or ports & are provided in its side wall
¢, which when the bucket 1s at the bottom of
its stroke are in free communication with the
well or chamber d, to which the condensed
water and air or vapor pass. In the case
shown these apertures 6 may come below the
lower edge of the pump-cylinder ¢, and 1n this
position the water and vapor enter the cylin-
der from the chamber . _

When the bucket is lifted, the ports 6 in it
become closed by the cylinder-wall ¢, and
when it reaches the upper end of its stroke
the water and vapor or air are expelled. The
bottom of the bucket and well may be in-

so clined or conical.

The cover or top 7 of the cylinder ¢ is of

annular form, extending down into the cyl-
inder, with a space g between itself and the
cylinder-wall ¢, and carrying the discharge-
valves 4, and into this annular space ¢ the
part ¢ of the dished or cupped bucket ¢ above
its diaphragm enters at this end of the stroke,
and the diaphragm or bottom ¢ comes close
to the bottom of the depending cover f at the
top of the stroke, so as to cause full discharge
of vapor and fluid through the discharge-
valves therein. ‘These valves may be of the
ordinary or any suitable kind. |
According to the modification in Fig. 2, in
addition to the ports 6 in the bucket «, as
above described, ports 2 are provided in the
cylinder ¢ and at a level at which they will be
uncovered or passed by the upper edge of the
dished bucket - wall ¢ at the bottom of 1its
stroke. These apertures < when uncovered
will admit the vapor or air, and those in the
bucket will admit the liquid, and these two
sets of ports b and 7 have an alternate arrange-
ment as regards their position vertically in
the bucket and cylinder, so that in the stroke
of the bucket the ports in 1t do not pass over

the cylinder-ports, but over the metal bars &

between such ports. Consequently when the
cylinder-ports are closed by the upper part ot

the bucket they remain closed for the rest of

the stroke.

~ According to another modification, (shown
in Fig. 3,) which shows the application of the
invention to a single-acting pump with the
discharge at the bottom, the bucket ¢ is made
of dished or cupped form on the lower side,
and in the wall ¢ of this part ports b are pro-
vided similarly as in the bucket shown in
Figs. 1 and 2. The inflow of the fluids takes
place at the top of the stroke from an inlet or
suction conduit d and enters the cylinder
through the bucket-ports 6. In this case the
lower cover or bottom / of the cylinder is of
annular form, projecting up into the cylinder,
forming an annular space ¢, so as to corre-

spond with and receive the dished lower part

¢ of the bucket, the discharge-valves 4 being
provided in a case or chamber A’ in this lower
part.

In a double-acting air-pump according to
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this invention, as shown in Fig. 4, the plunger |

or bucket is of dished or cupped form on both
sides of the diaphragm and is provided with
ports 0 1n the walls of these upper and lower
parts, and the top and bottom covers or ends
J and / of the eylinder project downward and
upward, respectively, in the manner above
described, so that the piston - diaphragms «’
come close against them in the upward and
downward strokes, as above described. In
the upper cover or end 7 and in the case or
chamber /' in the bottom or lower cover dis-
charge-valves 4 are placed. 1In this case the
mnlets for the fluids will be by ports 7 in the
walls of the cylinder ¢ between its upper and
lower end or part. |

Having now particularly described my in-
vention, what I claim as new, and desire to se-
cure by Letters Patent, is—

1. An alr-pump comprising a cylinder ¢; a
bucket of dished form, with an annular wall
¢ with apertures 4 therein, adapted at the end
of the stroke to pass the end of the cylinder e,
and an end on said cylinder projecting into
the same and having an annular space ¢ round
1t; substantially as set forth. | |

2. An alr-pump having a cylinder; a piston

765,023

of dished form, with an annular wall ¢ with
apertures therein, said apertures being adapt-
ed at the end of the stroke to pass the end of
the cylinder ¢; ports< in the cylinder ¢ above
the lower end of the cylinder: the fluid-cham-
ber ¢ communicating with the cylinder by the
ports ¢; and an end on said cylinder project-
ing into the same, and having an annular
space ¢ round it; substantially as set forth.
3. In an air-pump, acylinder; a piston of
cished form at one end having apertures, b,
in the walls ¢ thereof, through which fluid is
adapted to pass into the interior of the cylin-
der; an end on the c¢ylinder in connection with
which the piston works; a fluid-supply cham-
ber ¢ between the upper and lower end covers

7/ and [/, having apertures 7, through which
the fluid is adapted to flow to each side of the

hucket ¢ by way of the ports & therein, at the
opposite ends of the stroke; substantially as
described.
In witness whereof I have hereunto set my
hand in presence of two witnesses.
JOHN SCOTT HERRIOT.
Witnesses:
SOMERVILLE (00DALL,
RoBERT Darracorr.
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