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UNITED STATES

PateENT OFFICE.

LEWIS W. HARDY, OF CHICAGO, ILLINOIS, ASSIGNOR OF TWO-THIRDS TO
HENRY RICKEL AND JULIUS A. WARD, OF CEDAR RAPIDS, IOWA.

STEAM-PUMP.

.

SPECIFICATION forming part of Letters Patent No. 492,797, dated March 7, 1893.
Application filed January 21, 1892, Serial No. 418,848, (No model.

To all whom it may concern:

Beit known that I, LEwis W. HARDY, a citi-
zen of the United States, residing at Chicago,
in the county of Cook and State of Illinois,
have invented certain new and useful Im-
provements in Steam-Pumps; and I do here-
by declare the following to be a full, clear,
and exact description of the invention, such
as will enable othersskilled in the art to which
it appertaing to make and use the same.

This invention relates to steam pumps of a
peculiar type, the parts of the pump hav-

_ing certain characteristics in common with a

steam engine in which the eylinders and pis-
tons are carried back and forth in a rectangu-
lar shell by the motion of the crank-shaft;
and the objectof this invention is to produce
a novel and powerful steam pump by the ap-
plication of certain principles embodied in
part in the steam engine referred to.

The invention consists in the peculiar con-
struction, combination, and arrangement of
elements to this end, as hereinafter fully set
forth and claimed.

In the acecompanying drawings, forming a
part of this specification, Figure 1 is a verti-
cal section of a pump embodying my inven-
tion, on the line of the center of the crank-
shaft. TFig. 2 is a side elevation of the same,

with one of the crank-shaft bearings removed,

showing the position of the piston and eylin-
der inside. Fig. 3, Sheet 2, is a transverse
section of the same on the line of the center
of one of the cylinders. Fig. 4 is a frag-
mentary plan view of the base, showing the
arrangement of water-ports and of a device
for adjusting the shell and the base with re-
spect fo each other. Fig. 5 is a longitudinal
section of the housing for one of the erank
bearings, on the line Z Z. TFig. 6 is acentral,
transverse section of the same.

Similar letters of reference indicate corre-
sponding parts. i

Referring now to the drawings, A repre-
sents a rectangular shell open at the top and
bottom. Thisshellisprovided with inwardly
extending flanges a « to serve as bearings for
corresponding flanges g ¢ of the eylinders G
G and G’ G'. Below these flanges g g, and
supporting them, is the base B which has a
perfectly plane surface. Over the flanges of

the cylinders G-G is mounted the head or cap-
plate C. These parts are suitably connected
together by bolts in the usual way. With-
in the cylinders, which are open atboth ends,
is mounted a pair of pistons H H connected
with the eranks E’ of the crank-shaft B, This
crank-shaft is mounted in bearings D’ fitted
to suitable housings D D, attached to the sides
of theshell by suitable bolts. F is a balance

wheel which may also be a belt wheel if de-

sired. ,

Referring to Fig. 3, the arrangement of
ports in the pump will be seen. C’ and C”’
are bosses formed on the head Cand suitably
cored out to provide steam and exhaust ports
respectively C’” and C’”/. These ports pass
through the shell, as represented, and com-
municate with the cylinder direct as it moves
back and forth across them. Similar ports
b b communiecate through the upper part of
the base with the chambers B’ B’ which are
adapted to be connected with the water pipe
at either end. The pistons having a direct
connection with the eranks, and beingadapt-
ed to move back and forth in the cylinders,
it will be understood that the pistons have a
gyratory motion about the shaft while the cyl-
inders move back and forth horizontally in
the shell, the operation of the pump in this
respect corresponding with the engine above
referred to.

In the adaptation of the device to the pur-
pose of a pump, certain novel arrangements
and devices have been introduced, which will
now be specifically described. In the use of
the engine above referred to,a common diffi-
culty experienced was a certain tendency. of
the end flanges of the cylinders to tilt slightly
in the shell by reason of the straining action
of the crank, thus causing the cylinders to
bind to a certain extent in their bearings,
which were the internal surfaces of the shell.
One improvement herein relates to a device
for overcoming this twisting action of the cyl-
inders by providing a long bearing for each
flange, so that instead of the twisting strain
upon the c¢ylinders being distributed between
opposite corners of the entire cylinder the
strain is really confined within each flange,
and the actionof the cylinders in their re-
ciprocating motion is thus rendered very
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smooth and uniform. Torenderthisthe more
clear, attention is directed to the dotted lines
in Fig. 3, the line ww representing the ex-
tremes of the bearing in the case of the en-
gine referred to, while the line v v represents
the extremes of the bearing in the case of the
present invention. '
To compensate for the natural wear on
these parts, I provide for an adjustment of
the shell with respect to its head, which con-
sists of the following device: In twosides, be-

tween the head and the shell, one of which:

should be suitably tapered, is mounted a pair
of wedges II. With these wedges, which are
suitably threaded for that purpose, is con-
nected a right and left-hand threaded rod I’,
the squared ends of which extend slightly be-
yond the side of the shell to receive a suit-
able wrench for adjustment. The middle
portion of the rod should be provided with
suitable collars 4’ ¢’ lying each side of a suit-
able bearing forming a part of or connected
with the standard D’/ or some corresponding
internal portion of the shell. It will now be
understood that by simply turning upon this

_rod the-wedges are forced inwardly or out-
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wardly, separating the head from the shell,
or otherwise, as the case may be.

As the shell is intended to contain oil for
the lubrication of the parts, it is necessary to
close the space between the head and the
shell, which is done by attaching thereto suit-
able strips A’, the bolt holes in which should
be a little large, or slotted, in order to allow
for the adjustment as above described.

A further improvement consists in the spe-
cial construction of the eylinders to compen-
sate for the expansion and contraction inci-
dent to the use of the engine. Referring
more particularly to Fig. 3, this construction
will be seen, and it will be observed that the
cylinders G and G’ are separate but fitted to-
gether in the middle, the cylinder G/, having
a counterbored portion G’/ corresponding in
internal size to the exterior of the eylinder G.
This counter-bore, as will be seen, is suffi-
ciently deep to allow for considerable exten-
sion of the cylinders toward each other, so
that as the heat of the steam causes the cyl-
inders to expand, the ends thereof are adapt-
ed to slip with respect to each other,and thus
avoid undue binding upon their flanged ends,
as would be the case without some provision
of this kind. In the same figure will be seen
a-certain improvement in the construction of
the piston and itsbearingon the crank-shaft.
In the middle of the piston, which is for the
most parthollow, is a seat for the bearings
h’ which incloses the wrist of the crank.
Against the half-box A/, which is suitably bev-
eled for that purpose, is placed a wedge 1"’
provided with suitable threaded tail pieces ¢
and nuts whereby the wedge may be drawn
back or forth at will. The outer part of this
wedge bears against an L-shaped plate J
which in turn bears against the internal face
of the cylinder G. Now by simply screwing
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up on the adjusting nuts of the wedge, the
half-box 7 may be tightened against the wrist
and at the same time all lost motion taken up
as between the piston and the cylinder, thus
entirely preventing anytendency of the parts
to “pound.”

It will be understood that the L-shaped
plate J,in its movement, does not travel over
any portion of the cylinder covered by the
steam fitted portions of the piston, so that the
wear of this part upon the eylinder does not
affect the steam fitting of the piston.

In Figs. 5 and 6 are shown certain improve-
ments in the detail of the main bearings for
the erank-shaft. In a suitable housing D
which is bolted to the side of the shell, is
mounted a pair of half-boxes D’. To prevent
any longitudinal slipping of the parts with
respect to each other, the one is provided with
a lug d’ and the other with a notch d’’, which
fit together, and, in addition to this purpose,
serve the better to prevent the oil from pass-
ing out of the space between the boxesat the
sides. Over the upper half-box andthrough
the housing above referred to, or more ex-
actly the hub or extension of the housing, I
place one or more tapered bolts d provided
with suitable nuts, and by the simple screw-
ing up or back of these nuts the upper box
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is adjusted with respect to the shaft, the bolt

serving at the same time to prevent longi-
tudinal displacement of the boxes.
The operation of the deviece will now be

readily understood. Steam being admitted.

through the steam ports ¢/’ when the parts
are in the position represented in Fig. 3, the
piston is carried downwardly and the crank
movesin the direction indicated by the arrow.
Having passed to a certain point,the exhaust
port ¢’/ is opened, and the steam :escapes.
At the same time, the cylinder connected
with the other crank of the shaft is.carried
to the primary position and is operated upon
in the same manner, the steam entering and
escaping from both eylinders at the same end.
At the same time, the action of thelowerend
of the piston correspondsto that of theplun-
ger of an ordinary pump,it being understood
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that the cylinder G’ as represented in Fig. 3, .

is full of water drawn through the chamber
B’ at the left in said figure. Now, as the cyl-
inder moves to the right the port of the right
chamber is opened, and the water is forced
through by the descent of the piston.

It is to be especially noted that the.action
of the pumpis such that there isnolimitas to
the speed at which it may be run, there be-
ing no check valves or other gravity devices
to restrict the action of the water according
to the speed at which the pump may be run.
The pump, from the nature of the :case, is
positive in its aetion both in drawing -and
forcing, and the cylinder in its movement
across the base alternately cuts off the cham-
ber at the left, which is supposed to be con-
nected with the supply, and the chamber at
the right, which is the outlet chamber. It
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may be furtherstated that in actual practice
the pump has been tested, and from those
tests it would appear that there is really no
limitation to the speed at which it may beop-
erated. The practical effeet of this is from
the nature of the case to not only discharge
alarge supply of water, but to create a power-
ful pressure such as isrequired infireengines
and devices of that nature.

Having thus fully described my invention,
what 1 claim as new is—

1. The combination in a steam pump of a
pair of steam cylinders and a pair of water
eylinders opposite thereto; a pair of pistons
reciprocating in said cylinders and connected
with the cranks of a crank-shaft; a shell hav-
ing bearings at the side for said crank-shaft
and terminal bearings for said cylinders, the
said cylinders having terminal flanges, and
the bearings therefor being provided with
steam -ports and water-ports respectively,
whereby, by the reciprocating action of the
cylinders, and the gyratory action of the pis-
tons, the said steam and water ports are al-
ternately opened and closed, substantially as
described.

2. In a steam pump substantially as de-
sceribed, the combination of the flanged ¢ylin-
ders G G and G’ G, the shell A having inter-
nal flanges o ¢ bearing on the inner side of
the flanges g ¢ and the head C and base B
having plane faces forming a bearing for
the outer faces of the flanged portion of said
cylinders.

3. In asteam pump,the combination of the
flanged cylinders substantially as described,
the shell having internal flanges to bear on
the inner side of the flanges of the eylinders,
the head or base having a plane surface to
bear on the outer face of said flanges, wedges
mounted between the shell and the head and
base, and means substantially as described
for adjusting the same, for the purpose set
forth.

4, In a steam pump, the combination of
flanged eylinders substantially as described,
a shell having internal flanges upon which
the flanges of the cylinders bear, a head and
base havm‘r a plane inner surface forming
the outer bea,mno for the cylinder flanges and

-adjustable with respect to the shell, and the

external plates A’ adapted to close the space
between the head or base and the shell.

5. In a steam pump substantially as de-
seribed, the combination of the piston H hav-
ing a seat therein for boxes h A/, the wedge
I’ with means for adgustmv the same, bear-
ing upon the half-box A’ and the L. shaped
Dlate J with its outer face bearing upon the
internal face of the cylinder G substa,ntlally
as and for the purpose set forth.

In testimony whereof I affix my swnature in
presence of two witnesses.

LEWIS W. HARDY.-

Witnesses:
L. A. 87, JOHN,
J. M. SHIELDS.
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