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To all whom it may concern:

Beitknown thatI, ALBERT F. HALL, of Bos-
ton, county of Suffolk, State of Massachusetts,
have invented an Improvement in Pamps, of
which thefollowing deseription,in connection
with the accompanying drawings, is a specifi-
cation, like letters on the drawings represent-
ing like parts. : :

This invention has for its object to improve
the construction of steam pumps, whereby
great compactness, together with additional

strength may be secured without affecting the |-

efficiency of the pump.

Prior to my invention, it has been custom-
ary to arrange the several inlet or suction
valves of a pump cylinderin a common plane
upon the under side of the cylinder, the suc-
tion valves being made vertically movable,
this being the arrangement best adapted for
convenient and economiecal construction and
repairs, but when the valves are so arranged
in a common plane, it is necessary for the
best results that the inlet or suction opening
should lie entirely below the plane of the suc-
tion valves. This is easily accomplished
when the suction opening enters vertically
from beneath the cylinder, but when a lat-
eral suction opening or pipeis employed en-
tering the side of the pump, such opening
when of considerable size necessitates placing
the valve seat at such a distance from the bed
of the pump as shall bring it above the lat-
eral suction opening, making the pump set
higher than desirable. In seeking-to make
pumps of this class more compact, it has been
customary to drop the valve seat below the
top of the suction opening, the valve seat

still being in a single plane, butby dropping:

the valve seat and valves below the top of
the suction opening, great inconvenience is
experienced by air becoming trapped in the
upper portion of the suction chamber orthat
portion lying above the plane of the valve
seaf, thus reducing the area of the suction
opening and capacity of the pump. '

Inacceordance with thisinvention, the valve

seat is constructed to present a series of

steps,one above the other, one or more valves
beingarranged on each step, the highest step

50 with the valves thereon, lying next the out-

side of the pump, the outside or highest valve
orvalves beingabove the lateral suction open-

ing, while the lowest valve or valves may lie -

at a considerable distance below the top of
the suction opening, so that while the de-
sired compactnessis secured by dropping the
plunger of the pump, which may be done be-
tween thehighest steps of the valve seat upon
either side, still inconvenience from air be-
coming trapped in thesuction chamber is en-
tirely avoided. :

The invention therefore consists in the
combination with a pump cylinder, a suction
chamber and-a lateral suetion opening there-
for, of a valve seat consisting of a series of
steps, and vertically movable valves arranged
on said steps, thesaid suction opening being
arranged below the uppermost of said valves
and steps, whereby pocketing of air in the
suction chamber is prevented, substantially
as will be described.

- Figure 1, represents in side elevation a
pump embodying this invention; Fig. 2, a
right hand erd eievation of the same; Fig. 3,
a half section and end elevation taken on the
dotted line X—X, Fig. 1; Fig. 4, a cross sec-
tion of the corrugated or undulatory-cover or
wall, and Fig. 5, a sectional detail showing
former arrangement of valves and inlet or
suction openings. ’

' Referring tothe drawings, the pump maybe .
of any suitable or desired construction, the
pump herein represented consisting of the
steam cylinders A, only one of which is shown
in Fig. 1, having their pistons connected with
suitable plungers arranged to move within
the pump cylinders or chambers B, B/, see
Fig. 3,all of which may be of usual or desired
construction, and need not be herein further
described in detail. :

In accordance with this invention, the sev-
eralinlet or outlet valves of the pump, instead
of being arranged in a single plane, are ar-
ranged substantially as represented in Fig. 3,
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wherein the valves are arranged upon vari- 95

ous planesor levels, so that their location may
more nearly approximate the contour of the
plunger-or eylinder of the pump.

"~ Referring to Fig. 5 which represents the
common practicein pump construction at the
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present time, the valves are located in the
same plane,which for the sake of compact-
ness is somewhat below the top of the lateral
inlet or suction opening ¢, so that any air en-
tering with the water, would be pocketed in
the suction chamber above the dotted line in-
dicated in the said figure, it being impossible
to draw it out through the valves for the rea-
son that the valves are on a lower level than
the top of the suction chamber; but in the
improved construction, asrepresented in Fig.
3, the valves are arranged upon different
planes or steps, the valves located at a, a, and
b, b, being at a greater distance from the hori-
zontal center line of the pump plunger than
the valves arranged at o/, ¢/, and o', 0’, the
valves o/, a’, being arranged in a plane above
the lateral inlet or suction openings ¢, and,
it will be observed that by this construction
the entrances to the valve openings liein dif-
ferent planes also, and the entrances to the
valves a’, ', lie in the same plane with the
top of the suction chamber and above the
suction opening or inlet, and the entrances to
the valves g, a, extend into the suction cham-
ber and below the top of the suction opening
or inlet, so that it is impossible for any air or
gas to become pocketed in the suction cham-
ber,as in the construction represented in
Fig. 5.

Instead of providing a plain, flat casting or
cover for the upper wall of the pump cast-
ing, the said cover D is made with its edges
or contacting faces d* straight or plain, but
with a body portion having corrugations or
undulations d, which extend sufficiently to-
ward the pump casting or cylinder to leave
a single or continuous space between the
cover and cylinder, and hence it is necessary
to provide the cover with a single outlet or
delivery opening only, as represented. The
number and shape of the corrugations d, how-
ever may be varied to meet various require-
ments.

‘With a cover constructed as shown and de-
seribed, greater strength and compactness is
secured, the corrugations taking the place of
the usual ribs.

‘When pumps are employed for fire pur-
poses, it is customary to provide the outlet
or delivery opening of the pump with a tur-
ret provided with a series of independent out-
lots to which a number of lines of hose may
be attached.

In my efforts to reduce the cost of construe-
tion of pumps of this class, I have devised an
arrangement as represented, wherein a single
casting C, bolted or otherwise secured to the
cover D of the pump,is provided with several
lateral opositely arranged outlets d’, suitably
fitted to receive fire hose,and an opening at d?,
o communicate with the usual air chamber
E. Thus the required number of openings
to which the hose may be attached, are se-
cured in a single casting with that support-
ing the air chamber, and providing a very
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compact construction, and less expensive
than the common turret arrangement.

The casting C at its rear side is tapped to
receive the pipe f, connected with the relief
valve ¥, which latter discharges through a
pipe f’, extended down between the axes of
the pump cylinders and preferably in the
rear of the pump cylinders, so that both the
relief valve and its discharge pipe are wholly
contained within the limits of the pump, and
are therefore out of the way.

By constructing the valve seat as herein
shown like a series of steps, the highest steps
being arranged at the sides, said valve seat
in form approximates the cireular cross see-
tion of the pump plunger, making it possible
to bring the valve seat nearer the plunger
than would otherwise be possible, to thus se-
cure compactness, and it is only necessary
that the suction opening should lie below the
highest valves in order to avoid the pocket-
ing of air in the suction chamber, so that the
lowest valves may be considerably below the
top of the suction opening if desired, this
construction of valve seat permitting the
greatest possible compactness of design when
it is necessary to use a lateral suction open-
ing. Again, by constructing the valve seat
like a series of steps, it is possible fo have all
the valves vertically movable, so that the
valve seats may be easily ground and fitted
from the top in the same manner that the
valve seats are ground and fitted now where
all the valves lie in a common plane.

I claim—

1. In a pump, the pump eylinder or cham-
ber in which the plunger moves, the valve
seat consisting of a series of adjacent hori-
zontal steps arranged on levels of different
altitude, the entrances to the valve openings
within the suetion chamber being arranged
on levels of different altitude, the vertically
movable valves seated upon said steps, the
suction chamber, and a lateral inlet or sue-
tion opening therefor, located below the up-
permost step and with its top above the low-
ermost step, substantially as described.

2. In a pump, the pump cylinder or cham-
ber in which the plunger moves, the valve
seat consisting of a series of adjacent hori-
zontal steps arranged on levels of different
altitude, the entrances to the valve openings
within the suction chamber being arranged
on levels of different altitude, vertically mov-
able valves seated upon said steps, the suc-
tion chamber, and a lateral inlet or suction
opening in said suction chamber, located be-
low the uppermost step, the entrance to the
uppermost valve opening being arranged in
substantially the same plane with the top of
the suction chamber, substantially as and for
the purpose set forth.

3. In a pump, the pump cylinder or ¢cham-
ber in which the plunger moves, inlet and
outlet valve seats consisting of sets or series
of adjacent horizontal steps, the steps of each
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series being arranged on levels of different
altitude, the entrances to the inlet wvalve
openings within the suction chamber also
being arranged on levels of different alti-
tude, vertically movable valves seated upon
said steps, the suction chamber, and a iateral
inlet or suction opening therein.located be-
low the uppermost step of said inlet valve

seat, the entrance to the valve opening of |
o the uppermos’c of -said inlet valve steps be-

ing arranged in substantially the same plane
with the top of the suction chamber, substan-
tially as-and for the purpose deseribed.

In testimony whereof I have sighed my
name to this specification in the presence of 13
two subscnblno' witnesses.

ALBERT F. HALL. -

Witnesses:

FREDERICK L EMERY
EMMA J. BENNETT.




