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To all whom it may concern:
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Be it known that I, JosEpE W. EBERMAN,
a citizen of the United States, residing at Bal-
timore, in the State of Maryland, haveinvent-
ed certain new and useful Improvements in
Steam Vacuum-Pumps, of which the follow-
ing is'a specification.

Thisinvention relates to that class of pump-
ing apparatus known as ‘““‘steam vacoum-
pumps” and in which the steam is admitted
into the same chamber or chambers with the
water and presses upon the surface thereof.

The objeet of the invention is to provide an
improved device so constructed that the al-
ternating changes of temperature will cause
its expansion and contraction, which device
shall constitute the motive force for operat-
ing the steam-valves.

Referring to the accompanying drawings,
TFigure 1 is a vertical section of one form of
the pump,showing myimproved valve-shifter.
F'ig. 2 is a horizontal section of the valves.
Fig. 3 is a plan view of theslide-plate. Fig.
41is a detail showing the flexible pipe connec-
tion at the free end of the shifter, as seen in
a direction transverse from that seen in Fig.
1. Fig. 5 shows a vertical section of an ap-

paratus with two chambers. TFig. 6is alsoa |

vertical section of the two-chamber appara-
tus, the section being taken on a plane trans-
verse to that seen in Fig. 5 and close to the
partition separating the two chambers. Tig.
7 is a detail showing the form of flexible pipe
connection employed in the two-chamber ap-
paratus. Fig. 8isa horizontal section show-
ing the two passages opening into the lower

-end of the two chambers. TFig, 9isa view of

the discharge-pipe connecting with the two
chambers, and Fig. 10 is a sectional view of
the petcock.

The chamber A has on top a valve-chest
containing a double-piston balance-valve b,
alternately opening and closing a port b, com-
municating with the said chamber A. This
valve has its seat on a plate C, which, with
the valve-chest, is secured to the top of cham-
ber A by bolts .

Inthe presentinstancesupplemental valves
are used which are in a chamber d on the side
of themain-valve chamber. These two valves
d' d?* are on one stem d% A passage e is al-

ways open between these two valves and the
main-valve chamber, so that all the valves .
are balanced. Two induction and eduction
ports £ communicate with the supplemental 33
chamber and -are alternately opened and
closed by the supplemental valve. ~The me-
chanical shifting of these valves by means
presently to be described controls the action

of the main valve b. Escape-poris ¢ g’ lead 6o
from each end of the supplemental chamber, .
and a pipe g* conveys the escaping steam from
both ports to the atmosphere or toa condenser.

A steam-supply pipe G is connected with the
valve-chest. Such valves as are here shown 65
are well known and have long been in use
and their operation will be readily under-
stood.

Opening into the lower end of the chamber
A is a supply-pipe H for water or any other %o
liquid, and a check-valve 7 is so arranged as
to allow liquid to pass from said pipe into the
chamber, but prevent its return to the pipe.

A discharge-pipe L is attached to the lower
part of the chamber and leads in any direc- 75
tion, and acheck-valive ¢ opens from the cham-
ber to said pipe to allow liquid to pass out of
the chamber, but prevent its return.

The improved valve-shifter comprises two
members side by side and both rigidly at- 8o
tached at one end to the chamber, at Ieast one
of them being tubular, so as to communicate’
with the chamber, and both members having
their free ends united together in such man-
ner that one cannot elongate without affect- 83
ing the other. »

The valve-shifter shown in Fig. 1 com-
prises an upright tube 7, whose lower end
takes into a boss [, rigidly attached to the

‘chamber, said boss having a passage m open- go

ing into said chamber. This tube serves as
one member of the shifter. The other mem-
ber consists of an upright tubeor rod %, whose
lower end is rigidly attached to the said boss
[ by serews and nuts o or other means. This
second member extends up alongside of the
tube j, and the upper ends of both members
are united together atp by anysuitable means
that will prevent one from elongating with-
outbending orswaying the other.” The united 100
upper ends of the two members, while toler-
ably stiff, are still free to have slight lateral
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swaying movement to such an extent as the
resiliency of the metal members will admit.
For instance, if the member j elongates by ex-
pansion one-sixteenth of aninehand the other
hasnoelongation the effect on a proper length
would be to sway the upper ends laterally
about three-fourths of an inch. The upper
end of the tubular member j has a snitable
flexible communication with the upper end
of the chamber A, so that steam filling the

chamber may also fill the tube, or, by way of .

the lower passage m, water filling the cham-
ber may in like manner fill the tube. The
flexible communication is shown in Figs. 1
and 4, and consists of a tube in the form of
a double elbow g, one end of which is-joined
to the tubular member 5 and the other end to
a short pipe ¢', which taps into the chamber
A, The arrangement is such that the slight
swaying movement of the shifter is permit-
ted, while at same time communiecation is
maintained between the tubular member and
the interior of the chamber.

The upper end or movable end of the valve-
shifter j & is connected with the valve-stem
?, which in the present instance has a spiral
spring r around it that serves to cushion the
throw of the valve-shifter. The spring may
be omitted. When the parts are not oper-
ating, but are in their normal state of rest,
the supplemental valves d' d? will have the
position shown in Fig. 2—that is, will be at
the limit of their inward traverse—and the
upper end or movable end of the shifterj &
will beinitsnearest position toward the cham-
ber A. When the tubular member j of the
shifteris heated, it will expand or slightly in-
crease its length, and as the other member
& has not been heated the effect will be fo
sway the two members laterally in a direction

-away from the chamber, thereby shifting the

valves to the limit of their outward traverse.

Within the chamber A is a sprinkler s, and
a pipe s’ connects it with the discharge-pipe
L. A check-valve of any well-known form
is in the sprinkler at s*, and cold water may

"pass from the discharge-pipe L to the inte-

rior of the chamber to cause the steam there-
in to condense quickly. The check-valve s?
prevents the escape of either steam or water
from the chamber back through the pipe s

If desired, more than one sprinkler may be

employed.

From what has been stated the operation
will be readily understood. The main valve
b in Fig. 1 has the open position, and steam
from the supply-pipe G enters the valve-chest
and can pass through the open port b' into
the chamber A. The steam passes from the
chamber through the short pipe ¢’ into the
tubular member k of the shifter and heats it,
the heat causing its expansion and elongation

and resulting in the upper end of the shifter-

swaying laterally and moving the supplemen-
tal valves d' d?, which alters the course of the
steam and shifts the main valve b to the closed

position. Areduction of pressureinthecham-

ber follows by the condensation of the steam,
which is aided by the spray of water from the
sprinkler s. A vacuum is thus produced in
the chamber A, whereupon the check-valve
h opens and liquid from the supply-pipe I
instantly flows into the chamber A and fills
thelatter. Thisliquid also flows through the
passage m into the tubular member of the
shifter and cools it, and thereby contracts or
slightly shortens it, resulting in the upper end
of the shifter swaying in the opposite direc-
tion and again shifting the supplemental
valve, and restores the course of the steam in
the valve-chest and results in opening the
main valve. Steam-pressure now enters the
chamber A and acting on the surface of the
lignid forces the latter out, the check-valve
7 opening and the ligquid in the chamber
rapidly discharging into the discharge-pipe
L. These operations will be repeated again
and again until the steam-supply at pipe G is
shut off.

The construction shown in Figs. 5 to 9 illus-
trates a pump having two chambers, one of
which fills while the other empties and only
one of the improved valve-shifters being em-
ployed to operate the valve. The two cham-
bers A’ A?are separated by a partition I, and
the valve may be the same, the only differ-
ence shown being that the valve-seat has two
ports, one port b* inclining into the chamber
A’ and the other port b® inelining in the op-
posite direction into the other chamber A%
In this case the boss !’ at the lower end of the
chamber has two passages, one, m’', leading
to one member of the shifter and the other,
m2, leading to the other member. The valve-
shifter in this case has all the essential fea-
tures of the one in Fig. 1. Here both mem-
bers 7' k' must be tubular, and the upperend
of each must have a flexible or movable com-
munieation with its coérdinate chamber. The
same or similar device to the double elbow
shown in Fig. 4 may be used or a short tube
q® may be attached to one member j' and fit
and slide through a gland or stuffing-box ¢
into chamber A’, while another tube ¢, at-
tached to the other member k', may slide in
another gland ¢ into chamber A% It will be
seen that this construction will allow the free
end of the shifter to sway and will at the same
time maintain communication between the
shifter-tubes and the interior of both cham-
bers. The upper end of the shifter where it
connects with the valve-stem may have spiral
springs 7 and 7, one at each side, if desired.
In the lower end of each chamber is a check-
valve h' h? respectively, on an inclined seat,
the two seats being reversely inclined, where-
by both ports have equal access to the sup-
ply-pipe H. Thedischarge-pipeI.)in thiscase
has a union connection U broad enough to
cover and include the two check-valves ¢ in
the chambers. The lower portion of the dis-

charge-pipe and also of each chamber may
have a suitable hole v, closed by a clamped
plate v’ to serve for cleaning out these parts.
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The operation of the two-chamber pumpis
like that of the one-chamber, only the filling
and discharging are alternated first in one
chamber and then in the next. The opera-
tion of the valve-shifter shown in Fig. 6 is

substantially the same as that shown in Fig.

1, the difference being that as the two tubu-
lar members in Fig. 6 are both in communi-
cation with the chambers both of said mem-
bers will be subjected to alternating changes

- of temperature and one will be elongating at
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the same time that the other is contracting.

It is to be understood that the valve-shifter
herein disclosed constitutes an invention not
limited to the particular use shown. It isob-
vious that this valve-shifter would shift what-
ever valve it may be connected with, either
main valve or supplemental valves, and there-
fore the invention is not limited to the par-
ticular valves here shown.

At the upper part of the chamber A is a
small air-inlet valve w, which is in the form
of an ordinary check-valve opening inward
to allow atmosphere to enter the chamber
when the steam-pressure therein has been so
reduoced as to create a partial vacuum. The
peteock w' attached governs the opening and
may be changed as circumstances require.

Having thus deseribed my invention, what
Iclaim as new,and desire to secure by Letters
Patent, is— .

1. The combination of a chamber having
suitableinlets and outlets forsteam and water
and provided at one end with a boss; a valve
which controls the steam that enters said
chamber; a valve-shifter comprising two mem-
bers side by side and both having one end
immovably attached to the said boss—one of
said members being tubular and one end
thereof in communication with said chamber
through the boss, and the other in communi-
cation with the opposite end of the chamber,
both members having one end free to move
independently ot the chamber and said free
ends united together so that neither member
can elongate without causing both members
to sway laterally, and a suitable connection
between the swaying end of said shifter and
the valve.

2. The combination of a chamber having
suitableinletsand outlets forsteamand water;
a valve to open and close the steam-port to
said chamber; a valve-shifter comprising two
members side by side and having one end im-

<o

movably attached to the said chamber—one
of said members being tubular and in com-
munication with the lower end of said cham-
ber and both members having their other
ends united together so that neither member
can elongate without causing both members
to sway laterally; a flexible communiecation
between the free end of the tubular member
and which is in communication with the in-
terior of said chamber near the upper end
thereof; and a’suitable connection between
the swaying end of the said shifter and the
steam-valve. : ‘

3. The combination of a chamber having
suitableinletsand outlets forsteamand water;
a steam -actuated valve which controls the
passage of steam to said chamber; a supple-
mental valve to govern the application of
steam to said valve; a valve-shifter compris-
ing two members side by side and both hav-
ing one end immovably attached to the said
chamber—one of said members being tubu-
lar and in communication at both ends with
said chamber, and both members having one
end free to move independently of the cham-
ber and these latter ends united. together so
that neither member can elongate without
causing both members to sway laterally, and
a connection between the swaying end of said
shifter and the supplemental valve.

4. The combination of a twa-chamber pump
each having inlets and outlets for steam and
waterand provided witha bosshaving two pas-
sages; a valve device tocontrol steam-passages
opening into said chambers; a valve-shifter
comprising two tubular members each having
one end normally connected with each of the
passagesinsaid bossand thereby in communi-
cation with a different one of said chambers
and the members non -communicating, but
united at the free endsso that neither member
can elongate without causing the free ends of
both to sway laterally; a flexible communica-
tion at the top of each chamber, connecting
the free ends of each tubular member with
the interior of a different one of said cham-
bers; and a connection between the swaying
end of the twomembers and said valve device.

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

JOSEPH W. EBERMAN.

Witnesses:

CHARLES B. MaNN, Jr.,
CHARLES VIETSCH.
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