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UNITED STATES

PaTENT OFFICE.

LEVI HUSSEY, OF NEW YORK, N. Y., ASSIGNOR TO THE MINING AND
DREDGING POWER COMPANY, OF SAME PLACE.

STEAM VACUUM-PUMP.

SPECIFICATION forming part of Letters Patent No. 526,652, dated September 25,1894,
Application ﬁle@ July 6, 1894, SerialNo. 516,779, (Nommodel.)

To all whom it may concern:

Be it known that I, LEvI HUSSEY, a citizen
of the United States, residing in New York,
in the county and State of New York, have
invented certain new and useful Improve-
ments in Steam Vacuum-Pumps, of which
the following is a specifieation.

This invention relates to certain improve-
ments in the steam vacuom pump for which
Letters Patent were granted to Edward D.
Harsen, No. 514,598, dated February 13, 1894,
whereby the action of the pump and its gate-
operating cylinders and valve-gears is ren-
dered more effective and reliable, the gates
being moved accurately to such an extent as
required for the opening or closing of the sec-
tion and discharge-ports and the actuating

pistons cushioned in such a manner that the

opening and closing takes place without con-
cussions; and the invention consists of a
steam vacuum-pump, the main-chamber of
which is provided with a tapering lower part
and with suetion and discharge-pipes which
are opened or closed by vertically-movable
gates that are guided in air-tight chambers
above the guide-ways of the gate-casings,
said chambers being provided at their upper
ends with stuffing-boxes for the stems of the
gates and with bonnets on each side, by which
the gates’ ends can be inspected. On the

- flanged top of the gate-chambers are sup-
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ported on suitable brackets the cylinders by
which motion is imparted to the gates, the
stems of the gates being connected to the
pistons while the piston-rods are extended
through stuffing-boxes in the tops of the cyl-
inders, and connected by pivot-links with
fixed points on the pump-chamber#and with
oscillating-valves that are arranged in eylin-
drical chests at oneside of the cylinders, said
valve-chests being connected by parts and
channels with the upper and lower ends of
the cylinder, so as to produce the proper act-
unating and cushioning of the pistons and
gates and thereby the easy motion of the same.
Theinvention consists further of certain de-
tails of construction, which will be fully set
forth hereinafter and finally pointed'out in
the claims. ' _
In the accompanying drawings: Figure 1
represents a front-elevation of my improved

steam vacuum-pump. Fig. 2 is a vertical
central section through one of the gates and
gate-operating eylinders of the same drawn
on a larger scale. Fig. 3 is a vertical longi-
tudinal section on line 3—3 Fig. 2, through
the valve-chest of the cylinder drawn on a
still larger scale. Figs. 4 to 8 are details of
the oscillating valve and valve-piston, by
which the steam or other operating medium
is supplied to the gate-operating cylinder.

Similar letters of reference indicate corre-
sponding parts.

Referring to the drawings, A represents
the pump-chamber of my improved steam
vacuum-pump. Theupper part of the pump-
chamber A ismade cylindricalin shape, while
the lower part is preferably made tapering
toward the base A’, 50 as to facilitate the
easy flow of material to the discharge-pipe
when pressure is applied on the material in
the pump-chamber. Thelower tapering part
of the pump-chamber A is connected by
strapsawiththebase-plate,and provided with
suetion and discharge-pipes B B’, which are
arranged at the lower part of the pump-
chamber A and connected by pipes respect-
ively with the place from which the mate-
rial is to be removed and with the place to
which the same is to be conveyed. The suec-
tion and discharge-pipes B B’ are arranged
in line with or at right angles to each other
provided with gates C C’ for opening or clos-
ing the same, said gates being guided in ways
of the gate-casings C* C® and pivoted at their
upper parts to valve-stems D D/, which are
connected with the pistons Eof upright eylin-
ders F. The gate-casings C* C? the suction
and discharge-pipes B B’ are provided at
their upper ends with upwardly-extending
brackets b, which serve to support the two
semi-sections of air-tight chambers” ¢t C°
which sections are provided with outwardly-
extending flanges d, d’ at their upper and
lower ends, the lower flanges being bolted to
the brackets b of :the gate-casings C.

The air-tight chambers C* C’are provided
at their opposite ends with suitable ways for
the gates C C’, and at their upper ends with
stuffing-boxes e for the stems D D’ of the
gates C C’. The middleportions of the side-
walls of the gate-chambers C* C° are provided
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with bonnets ¢’ by which the pivot-conneec-
tion of the gates with their stems may be in-
spected, so that-any injury to the same can
be quickly repaired. The chambers C* C*
act in the natureof guides for the gates and
serve for the purpose of rendering the gate-
casingsperfectlyair-tightsothat the airis pre-
vented from entering into the casings, where-
by a better vacuum can be maintained in the
pump and the latter be operated in a more
reliable and effective manner and with less
loss of power. On the upper flanges of the
air-tight chambers C* C® are supported up-
right brackets F’, to which the lower heads
of the gate-actuating cylinders F are bolted.
The upper ends of the stems D D’ of the
gates C ¢’ are connected with the pistons E
and guided in suitable stuffing-boxes F in
the lower-heads of the cylinders, while the
piston-rods E’ are guided in stuffing-boxes
f’ in the upperheadsof the cylinders F. The
pistons E are provided with tightly-fitting
packing-rings of any approved construction.
The piston-rods E’ are extended beyond the
upper heads of the eylinders and are con-
nected at their upper ends by pivot-links
f37® with fixed lugs f* attached to the sides
of the pump-chamber A, the links f° being
again connected by pivot-rods f° with crank-
arm f® on the spindles of oscillating slide-
valves, by which steam, water or compressed
air is admitted into the cylinders for oper-
ating the pistons E. The oscillating slide-

-valve G is arranged in a eylindrical valve-

chest G’ arranged at one side of the cylinder,
the body of the chest being made preferably
in one casting with the eylinder and provided
with inlet, exhaust and cushioning ports for
the steam or other actuating medium. The
oscillating slide-valve G consists of a cylin-
drical main-valve g and an interior valve g’
which are both provided with the necessary
inlet, exhaust and cushioning ports, as shown
in Figs. 8 to 8, by which the slide-valve and
chest are connected with theupper and lower
ends of the cylinder, so that the operating
medium is supplied to one end of the eylin-
der while it is exhausted at the other end.
The interior valve ¢’ is located with the
main-valves ¢ their inlets, exhaust and cush-
joning ports being made to register at the
proper time, the inlet, exhaust and cushion-
ing ports in the steam-chest, so that the pis-
ton connected with the gate of the suetion or

discharge-pipe can be raised or lowered as |

may be required.

By referring to Fig. 2 it will be seen that
the piston in the steam-cylinder is at the
bottom of the eylinder, with the valves set
ready to raise the piston and gate. The cham-

bers for the steam and cushioning ports for |

the up-stroke are shown by dotted lines; the
chambers for the exhaust-port in full black
lines. The main valve g is connected by the
pivot-links and levers f? /3 f%, as shown in
Fig. 4 with the upper end of the piston-rod
E’ and is so arranged that at either end of the

526,652

stroke, the main-valve will be ready to admit
steam at one end and exhaust at the other
end, while the cushioning-ports will be opened
at the proper time.

The interior valve g’ is called the operator’s
valve, and is operated by the engineer when
the piston is at either end of its stroke, and
main-valve ready to admit steam; by moving
the lever connected with the interior or op-
erator’s valve, and admitting thereby steam
to the main-valve. As the ports are open it
enters into the e¢ylinder and the piston com-
mences to move. The main-valve being con-
nected to the piston-rod by the intermediate
lever and links it moves with the piston-rod.
The operator’s valve remains stationary, ex-
cept when moved by the operator and as the
main-valve continues to move with the pis-
ton-rod it closes the steam and exhaust ports
at the proper time,and opens the cushioning-
ports and admits steam or -other operating
medium so as to properly cushion the piston,
whereby a separate cylinder above the work-
ing cylinder as shown in the Hargsen patent
referred to, can be dispensed with.

As two cylinders are arranged, one for gate
of suction-pipe and the other for the gate of
the discharge-pipe, two actuating-levers H
have to be arranged on the engineer’s plat-
form, which is located above the pump A, as
shown in Fig. 1, said levers being connected
by pivot links 7, bell crank levers i/, and rods
h?* with cranks 2% on the spindle of the oper-
ator’s valve g’. A third lever I is arranged,
which operates a two-way valve I’ by which
alternately water or steam is supplied to the
pump-chamber, the water being supplied in
a spray so as to produce the condensation of
steam in the pump-chamber, and thereby the
vacuum by which the material is sucked in,
while the steam is used for the purpose of
forcing out the material, sucked into the
pump-chamber, through the discharge-valve
and by a suitable conveying-pipé to theplace
where the material is to be deposited.

The function and operation of the vacuum
pump itself is fully described in the Harsen

. patent before referred to,and doesnot require

any further description in this connection.
It ' may only be added thatthe two-way valve
T’, as well as the valves of thec¢ylinders have
to be operated at the proper time so as to pro-
duce the prompt and reliable working of the
pump and gates,

Any approved construction of slide-valve

| and valve-gear for operating the supply of
. steam or other actuating medium to the eyl-
- inders may be used, as I do not desire to con-

fine myself to the special construction of the
oscillating-valve shown in the drawings.

By the arrangement of the air-tight cham-
bers for the gates of the suction and discharge-
pipes, the proper working of the gates with-
out admitting air to the pump is obtained,
while by the propercushioning of the pistons
the easy and noiseless working of the gates
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worked in a more reliable manner and with
less friction, less steam and with less pound-
ing action than with the vacuum-pumps of
this class heretofore in use.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. The combination of a pump -chamber,
suction and discharge-pipes arranged at the
lower part of the same, gates guided in cas-

ings in said pipes, air-tight chambers pro- |

vided with ways arranged above the guide-
ways in said casings, said chambers being
provided with stuffing-boxes at their upper
ends for the stems of the valves,so as to pre-
vent access of air to the alr-chambers, gates
and pumps, substantially as set forth.

2. The combination of a pump-chamber,
suction and discharge-pipes at the lower part
of the same, gates guided in casings in said
pipes, gate - actuating cylinders above said
gates, and pistons insaid eylinders connected
with said gates, a valve-chest oscillating
valves in said valve-chest, said chest and
valves being provided with inlet, exhaust and
cushioning ports, means for connecting the
piston-rods with the main-oscillating valves,
for automatically setting said valves, and a
lever-mechanism for operating the oscillating
interior or operators’ valves for admitting the
actuating medium to the eylinders, substan-
tially as se‘o forth.

3. The eombination, with a pump- chamber,
of suction and dlschartre pipes arranged at
the lower part of the same, gates guided in
casings of said pipes and air-tight chambers
arranged above the guide-ways of said gates,
said chambers being made in two sections
provided with ways in line with the ways in
the casings and with a stuffing-box on the up-

per ends for the stem of the gate, substan- |

tially as set -forth. _
4. The combination, of a pump-chamber,
having suction and discharge - pipes, gates

guided in casings of said pipes, air-tight cham-
bers provided with ways for said gates, up-
right brackets supported on said chambers,
and gate - actuating cylinders supported on
said brackets, substantially as set forth,

5. The combination, of a pump-chamber
provided with a two-way supply-valve for the
water and steam, suction and discharge-pipes
at the lower part of the pump-chamber, gates
located in'said pipes, gate- operatmveyhnders
above said gates, valve -chests on said cylin-
ders, exterior main-valves in said chests, in-
terior operators’ valves, said chests and valves
having inlet, exhaust.and cushioning-ports,
means for econnecting the piston -rods of the
cylinders with the main-valves and levers
connected with the interior or operator’s valve
said levers admitting live steamm so as to op-
erate the pistons and gates, while the connec-

tion of the piston-rods with the main-valves-

produces the cutting off of the steam,and the
proper cushioning of the pistons and gates,
substantially as set forth.

6. In a vacuum pump the combination with
a pump-chamber, having a suction or dis-
charge-pipe, a gate guided in a casing in said
pipe a gate-actuating cylinder, a piston in
sald ecylinder, a stem connecting the gate with
the piston, a piston-rod. g guided in the upper
head of the cylinder, a valve chest on the cyl-
inder, an oscillating main-valve in said chest,
an oscillating interior or operator’s valve, in
the main-valve, said chest and valves having
inlet, exhaust and cushioning ports, a lever-
connection between the piston-rod and main-
valve, and an actunating-lever connected with
the operator’s valve,substantially asset forth,

In testimony that I claim the foregoing as
my invention I have signed myname in pres-
ence of two subscribing witnesses.

LEVI HUSSEY.
Witnesses:
PAUL GOEPEL,
K. R. BRENNAN.
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