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To all whom it muay conceri:

Be it known that I, RiICHARD LAVERY, of
Boston, county of Suffolk, State of Massa-
chusetts, have invented an Improvement in
Pumps, of which the following description, in
connection with the accompanying drawings,
18 a specification, like letters on the drawings
representing like parts. | |

This invention relates to pumps of that
class employing a slide-valve, and has for its
object to improve the construction of the
same, whereby a smoother, steadier-running,
and more durable pump is obtained, and one
especially adapted to be used as a dry-gas or
alr pump. | |

My improved pump, among other things, is
especially designed for exhausting sulphur-

~ous-acid gas in the manufacture of sulphites
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and bisulphites. ~
My invention in pumps therefore consists,
essentially, of the steam-cylinder, its piston

“and piston-rod, the pump-cylinder substan-

tially in line with the steam-cylinder, the
pump-cylinder piston and its piston-rod, the
sliding c¢ross-head between said cylinders, to
which the said piston-rods are connected to

~operate the said piston simultaneously in op-
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posite directions, a main shaft connected to
sald cross-head to beoperated by it, and slide-
valves to control the movement of the said
pistons, combined with a sliding cross-head

between the said slide-valves, and to which

the stems of the said valves are directly con-

nected, and eccentrics on the main shaft to |

which the ends of the valve-stem cross-head

are connected, whereby vibratory motion of

the valve-stem is obviated. |
Other features of my invention will be

pointed out in the claim at the end of this

specification. |

Figure 1 is a side elevation of a pump em-
bodying my invention; Fig. 2, a top or plan
view of the pump shown in Fig. 1; Hig. 3, a
longitudinal section of the pump shown 1in
Fig. 2 on line x x; Ifig. 4, a partial end ele-
vation and transverse section of the pump

cylinder and valve, the section being supposed

to be taken on line 2" &/, Fig. 3, and the pis-
ton being supposed to be at the opposite end
of its cylinder from that shown in Kig. 3;
Fig. 5, a sectional detail to more clearly show

| the cross-head, the section being taken on line
y 4, Fig. 3; and Fig. 6, a sectional detail of the

relief-valve for the cylinder.

The steam-engine of the pump, comprising
the cylinder A, piston A’, having its piston-
rod A? connected to the cross-head A® and
provided with steam and exhaust ports con-
trolled by the valve A%, may be of any usual
or well-known construction.
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The cross-head A*is mounted to slide upon

guides a, supported upon a suitable bed «’,
the said cross-head being joined, as herein
shown, on opposite sides of the pump by
connecting-rods «¢* to crank-pins ¢’ on fly-
wheels a’. o

The bed o', of iron or other sultable mate-
rial of sufficient strength to sustain the work-
ing parts of the apparatus, supports the pump-
cylinder ¢, having its piston «®connected by
the piston-rod ¢ to the cross-head A®, as shown
in Kig. 3. S

The ¢ylinder o’ is provided, as herein shown,

with inlet-ports a®a’, leading to opposite ends

of the said cylinder, and a central exhaust-
port al’. _ _ |

The ports of the pump-cylinder ¢’ are coi-
trolled, as herein shown, by a slide-valve 0 of
the type known as a B-valve, the said valve
being located in a valve-chest b’, mounted
upon the said cylinder and provided with an
inlet port or mouth 0% o

The valve b is adapted to reciprocate be-
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tween side flanges 0% on the valve-chest and

oibs 0%, only one of which is shown, (see Fig.
4,) the said gibs being normally pressed down
upon the said valve, as herein shown, by
spiral springs 0% the tension of which may
be adjusted by set-screws 0% whereby wear
upon the valve and its seat is automatically
taken up. o

The valve O has its valve-rod 0 extended
through the valve-chestand, as herein shown,
through a suitable stuffing-box 0% the said

‘stem being connected at its outer end to the

upright arm of a cross-head 0°.

The cross-head 6° is mounted to slide upon
ouides 0V, secured in a snitable manner to the
cylinder-heads, and is supported above the
cross-head AS, so that the cross-head A° can
reciprocate between the guides ¢ and 0. (See

l Fig. 4.)
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The eross-head U hassecured to it the valve.
stem ¢ of the steam-valve A4 and has its op-
posite ends joined directly by eccentric-rods
¢’ and straps to eccentrics ¢* on the main
shaft ¢’ of the engine.

The piston-rod ¢ of the pump-piston is
herein shown as reduced in diameter and ex-
tended through the front head of the pump-
cylinder and secured near its end, as by set-
serew , to a second cross-head adapted to
slide in guides d?of a block *, supported by
the bed.

The piston a* is provided at its periphery
with a junk-ring *, T-shaped in cross-see-
tion, with its Iarger diameter equal to the
bore of the cylinder, the annular spaces Dhe-
tween the cylinder and junk-ring being filled
with packing-rings «*, which are normally
pressed gas and air tight against the inner
circumference of the eylinder by springs 7,
located in pockets in the piston and pressing
against the junk-ring, as shown in Fig. 4.
By means of the cross-head 0%, provided with
the upright arm, the valve-rods 07 ¢ are made
straight, and a more rigid connection is ob-
tained than can be obtained by valve-stems
made with an offset.

In operation it will be noticed that the
steam -valve A* and the pump-valve D are
moved in the same direction and at the same
time by the cross-head 0 the latter being
moved in a direet path Ly the eceentric-rods
¢’. By connecting the opposite ends of the
cross-head 0 to eceentries on the main shaflt
all twisting effeet upon the cross-head and
uncqual wearof the valve b upon its seat are
obviated, so that the said valve is worn uni-
formly and maintained gas aud air tight, the
wear upon the said valve and its seat heinge
compensated for by the adjusting-sprines 7,
acting on the gibs 0%, the said springs being
adapted to be compressed when worn by the
set-screws 0% By supporting the piston-rod
of the pump-piston at its opposite ends out-
side of the cylinder in sliding cross-heads all
downward wear upon the said piston and the
walls of its cylinder and the piston-rod and
1ts packing is prevented, thereby prolonging
the life of the pump and maintaining the said
piston gas and air tight. )

The piston and eylinder and valve of the
pump and the other bearings exposed to the
action of the gas are preferably made of phos-
phor-bronze.

My improved pump is designed to be used ;

for exhausting sulphurous acid in the forma-
tion of sulphites and bisulphites; and in order
that any moisture conveyed by the said gas
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into the pump-eylinder and therein deposited
may escape tfrom the said cylinder I have
provided, as shown in Kig. 3, a relief-valve e,
located in a shell ¢/, (see Fig. 6,) the said
valve being normally pressed against its seat
by a spring e, encireling a post ¢*, secared to
a cross-bar or web ¢! of the said shell.

The shell ¢, as herein shown, is provided
with serew-threads ¢% by which the said shell
is adapted to be secured to the bottom of the
pump - ¢ylinder, there being one such valye-
shell at each end of the said cylinder.

In order that the pressure of the steam and
gas or air may be downward upon the valves
At D, one is made as a B-valve and the other
a D-valve, which are interchangeable—that
18, the steam-valve maybe a B-valve and the
gas or alr valve a D-valve; but insteae of
the arrangement shown I may employ any
other form of slide-valve, mechanical means
being employed to balance the same.

I have herein deseribed my improved pump
as ecspecially adapted for exhausting gases
and atr; but it is evident the pump may be
used to compress the same and also for pump-
1ng liquids.

When used for pumping liquids, the pump-
cylinder will he provided with additional and
larger relief-valves f, of any desired or usual
construction, the said valves being prefer-
ably applied to the sides of the eylinder, as
shown 1n Fig. 1.

I claim—

The steam-cylinder, its piston and piston-
rod, the pump-ceylinder substantially in line
with the steam-cylinder, the pump - cylinder
piston and its piston-rod, the sliding cross-
head between said eylinders, to which the
sald piston-rods are connected to operate the
said piston simultaneously in opposite diree-
tions, a main shaft connected to said eross-
head to be operated by it, and slide-valves to
control the movement of thesaid pistons, com-
bined with a sliding cross-head between the
said slide-valves and to which the stems of
the said valves are directly conneected, and
eccentrics on the main shaft, to which the
ends of the valve-stem cross-head are con-
nected,whereby vibratory motion of the valve-
stem 18 obviated, substantially as deseribed.

In testimony whercof T have signed my
name to this specification in the presence of
two subseribing witnesses.

RICHARD LAVERY.
Withesses:
Jas., II. CHURCHILL,
I, 1., EMERY.
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