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To all whom it may concern.:

Be it known that I, CHARLES W. H. BLoOD,
of Boston, county of Suffolk, State of Massa-
chusetts, have invented an Improvement in
Pumps, of which the following deseription, in
connection with the accompanying drawings,
is a specification, like letters on the drawin es
representing like parts. .

This invention relates to pumps, the object
of the invention being to provide a pump
which can be used in drawing or forcing water
or liquids containing grit or other foreign mat-
ter without danger of injuring the working
parts of the pump, and also adapted for any
desired use wherein it is desirable at times to
shut off the delivery from the pump without
stopping the operation of the pump. With
this object in view I provide a pump so con-
structed as to maintain at all times an air-
cushion between the pump-plunger and the
surface of the liguid operated upon, this air-
cushion preventing contact of gritty water
with the plunger and cdoperating parts of the
pump, and also, by reason of its compressi-
bility, enabling the plunger to be operated
even while the delivery is closed.

In the drawings, Figure 1, in vertical sec-
tion, shows one embodiment of my invention;
and Fig. 2, a detail face view of the crank,
showing one means of opening and closing
the air-valve.

Referring to the drawings, A is a suitable
pump-cylinder, the same, as shown, having a
central bore shown as counterbored or made
larger in diameter near its lower end, as at «,
said cylinder havingits end closed,preferably,
by a screw-plug ¢/, containing the inlet-pas-
sage o?, cOoperating with which is a suitable
valve, (shown asaball-valve ¢®.) Thepump-
outlet is shown at b, it being fitted with a
usual check-valve ',

The pump-cylinder is fitted with a suitable
plunger ¢, jointed at its upper end at ¢’ to one
end of a connecting-rod ¢?, jointed-to and co-
operating with a suitable crank ¢3, or the said
plunger may be reciprocated in any other
suitableordesired manner. The plunger has

a reciprocating movement from its full-line
position to the position indicated by the dot-
ted line 2, and at a point preferably immedi-
ately below the limit of the lower or face end

of its upstroke (indicated by dotted line 2) I
have provided a suitable air-inlet d, shown as
controlled by a valve d’, mounted upon one
arm of a bell-crank lever d?, pivoted at d?and
provided near its outer end with a set-serew
d*, adapted at times for engagement by a cam
surface d° on the crank ¢

When the pump is in operation, each up-
stroke of the plunger draws water or liquid,
as the case may be, into the pump-cylinder
through the inlet-passage a?, the eylinder fill-
ing until the plunger reaches the air-inlet
opening d, and it may be said eylinder will
continue to fill through a greater or less por-
tion of the remaining upstroke of the plunger
until the valve d' is opened by the cam d° on
the crank engaging the screw d4, said valve
when open at once stopping the inflow of
liguid into the chamber, all further move-
ment of the plunger after this valve d' is
opened serving to fill the space between it
and the surface of the liguid previously drawn
into the chamber or cylinder with air, to con-
stitute an air-cushion.
~ The air-valve d’ may be maintained open
for a desired length of time to govern the
quantity of air admitted and volume of the
air-cushion determined by the length of the
cam-surface d® on the crank. The valve d'
is, however, usually closed before commence-
ment of the downstroke of the plunger, so
that the air previously admitted is confined
in the cylinder between the plunger and the
surface of the liquid, the plunger, however,
acting through its interposed air-cushion to
force the liquid outwardly from the cylinder
through the delivery b, provided the latter is
open. An advantage of this air-cushion is
that it always keeps the surface of the liguid
a greater or less distance below the end of the
plunger and at that portion of the cylinder-
bore in contact with which said plunger
works, so that if the liguid contains gritty or

.other foreign injurious matter the same is

kept from contact with the working surfaces
of the pump. Another advantage is that in
many instances—such, for instance, as when
the pump is used in connection with a knife-
grinding machine—it isfrequently desired to
shut off or reduce the discharge from the
pump without stopping the latter. This may
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be readily done with my improved pump, for
when the delivery is reduced or entirely
closed the interposed air-cushion by reason
of its compressibility permits continued op-
eration of the plunger without damage to any
part of the pump.

I elaim—

1. Theherein-described suction-pump com-
prising the pump-cylinder, the plunger work-
ing in one end thereof, and the inlet and out-
let connected with the other end thereof, com-
bined with an air-inlet located intermediate
said ends to maintain an air-cushion within
said eylinder below the said plunger, a valve
controlling said inlet, connections between
gaid valve and a moving part of the pump-
operating mechanism to intermittingly move
said valve to open the same at a predeter-
mined time and for a predetermined period,
and means to automatically close said valve,
substantially as desecribed.

2. The combination with a pump-cylinder,
a plunger working therein, an inlet and out-
let for said pump-cylinder, of an air-inlet for
said cylinder, a valve controlling the same,
and means to automatically open said valve
at each reciprocation of said plunger toward
the end of the suction-stroke, and mechanism
codperating therewith to close the same before
the beginning of the return stroke thereof,
to provide an air-cushion within said cylinder
and between the plunger and the liquid op-

erated upon,without diminishing the effective
length of the plunger-stroke, substantially
as described.

3. The combination with a pump-cylinder,
a plunger working therein, an inlet and out-
let for said pump-eylinder, of an air-inlet for
said cylinder, a valve independent of the
plunger and cylinder controlling the said air-
inlet, connections between said valve and a
moving part of the pump, and means actuat-
ing said connections intermittingly to auto-
matically open and close said valve at each
reciprocation of said plunger to provide an
air-cushion within said eylinder and between
said eylinder and the liquid operated upon,
substantially as described.’

4. The combination with a pump-cylinder,
a plunger working therein, a suitable crank
for operating said plunger, an inlet and outlet
for said pump-cylinder, of an air-inlet for
said eylinder, a valve controlling said inlet,
a cam-surface carried by said crank to auto-
matically open said valve, and means to au-
tomatically close said valve, substantially as
desecribed. »

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

CHARLES W. II. BLOOD.

Witnesses:

FREDERICK L. EMERY,
EmmaA J. BENNETT.
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