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UNITED STATES PATENT OFFICE.

T

WALTON E. EBY, OF ROANOKE, VIRGINIA; ASSIGNOR OF ONE-HALF TO
MALCOLM W. BRYAN; OF SAME PLACE. o

STEAM-PUMP.

SPECIFICATION forming vart of Létters Patent No. 665,598, dated J anuary 8, 1901,
| Application filed January 17, 1900 Qerial No. 1,777, (No model.)

To «all whom it may concerm:
Be it known that I, WALTON E. EBY, a citi-
zen of the United States, residing at Roanoke,

~in the county of Roanoke and State of Vir-
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termediate or balanced position.

sinia, have invented a new and useful Steam-
Pump, of which the following is a specifica-
tion. |

My invention relates to steam-pumps, and

has for its object to provide a simple, com-

pact, and efficient pump adapted for supply-
ing boilers and for analogous uses and so con-
structed as to provide for the utilization of
the exhaust-steam and other waste heat of
the motive agent in raising the temperature
of the water supplied to the boiler.

Further objects and advantages of this in-
vention will appear in the following descrip-
tion and thenovel featuresthereof will be par-
ticalarly pointed outin the appended claims.

In the drawings, Figure 1 is a perspective
viewof a pump mechanism constructed in ac-
cordance with myinvention. Fig.2is an ele-
vation, partly in section, of the same. Fig.
3 is an enlarged central longitudinal section
of the valve mechanism and the contiguous
portion of the cylinder-piston, taken in the
plane of the cylinder feed-ports, showing the
valve in one of its operative positions with
the piston in full lines at one end of its stroke
just prior to the reversal of the valve and in
dotted lines in the position which it occupies
before exposing the equalizing-ports. Fig. 4
is a similar view showing the valve 1n 1ts in-
Fig. 5 1s a
plan view of the valve-seat rest to show the
positions of the channels and ports in the ¢cyl-
inder. Fig. 6 is a similar view of the valve-
seat, showing in dotted lines the positions of
the eylinder ports and channels. Fig. 71san
inverted plan view of the valve.  Fig. 818 a
sectional view similar to Figs. 3 and 4, taken
in the plane indicated by the lines 8 8 of Figs.
5,6, and 7. Fig. 9is a similar section taken
in the plane indicated by the lines 9 9 of Figs.
5,6, and 7. Fig. 101is a detail sectional view
of a portion of the valve mechanism to show
the follower, which forms a steam-tight con-
tact with the valve.

Similar numerals of reference indicate cor-
responding partsinall the figures of the draw-

ings.

The apparatus embodying my invention is |

1

shown in the drawings, Figs. 1 and 2, as ar-
ranged in an upright or vertical position with
the main cylindrical casing 1,which comprises
the piston and plunger c¢ylinders, provided
with attaching-ears 2 or a suitablé base-plate
adapted to be secured to a boliler or other sup-
porting object, (not shown;) but it will be
understood that the said casing may be ar-
ranged in either a horizontal or any other po-
sition to suit the conditions under which it 1is

“to be operated. Said main eylindrical casing

is divided interiorly by an annular partition
3 to form a steam or piston cylinder 4 and a
water or plunger cylinder 5 and removably
fitted, as by threading, in the opening of said
partition, and extending axially of the water
or plunger cylinder is a pump-barrel 6, ter-
minating at its outer end short of the closed
end of the cylinder 5 and having a flared 1n-
ner end 7, provided with wrench or key seats
8, whereby the barrel may be unseated or re-
turned to its normal position by mmeans of a
key or wrench inserted into the cylinder 4
through the headed outer end of the latter,
said cylinder £ being provided with a remov-
able head 9, secured in place by means of
bolts 10 or the equivalents thereof. -

Fitted for reciprocatory movement in the
pump-barrel is the pump-plunger 11, which
is exteriorly channeled or reduced, as shown
at 12, for the reception of the exterior pack-
ing of waste or any other suitable material,
such packing being thus held between the
abrupt shoulders at the ends of the reduced
portion of the plunger, and the flared mouth
at the inner end of the barrel being designed
to facilitate the introduection of the plunger,
with its packing, into the barrel without dis-
turbing the packing.

The plunger is of hollow or tubular con-
struction, and its bore communicates with
that of the hollow or tubular plunger-stem 14,
said stem, as illustrated in the drawings, be-
ing formed integrally with the plunger and
terminating at the opposite end from the

plunger in a piston-head 15, which operates

in the ¢ylinder 4. The piston-head 15 1s also
turned down or reduced, as shown at 16, for
the reception of packing, preferably consist-
ing of metallic rings 17, and these packing-
rings are held from displacement by a cap-

plate 18, cecured to the body portion of the
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piston-head by means of sérews 19 or equiva-
lent fastening devices: Also said cap-plate
is provided at its center with an interiorly-
threaded socket 20, constituting a wrench-
seat for the reception of a suitable tool adapt-

ed to be introduced through the outer end of

the eylinder 4 in order to withdraw the pls-
ton and connected plunger from the casing.

The outer (or, in this case, lower) end of the'

water-cylinder 5 1s plomded with a drain-

opening fitted with a plug 21, whereby the

liquid contents of the plunger- Lylmdel may

be withdrawn when the pump is not in oper-

ation.
Communicating with the pump-cylinder 5,
exteriorly of the pump-barrel 6, are feed and

discharge pipes 22 and 23, provided, respec-
tively, Wlth check-valves 24 and 25, which
open in a common direction or 1espeet1velv_

toward and from the cyhnder whereby dur-

ing the upward or inward stroke of the
pu mp-plungerwat&r is inducted through the
feed-pipe 22, while during the opposite or
downward or outward stroke of the plunger
the check-valve 24 is seated and the previ-
ously-inducted contents of the cylinder are.
In |
eommnmeatmn with the feed- -pipe 22, at the
opposite side of the check-valve 24 from the

expelled through the discharge-pipe 23.

point of communication of said feed-pipe

with the eylinder, is a supply-pipe 26, enter-

ing the feed-pipe transversely or laterally,

and also communicating with said feed-pipe
and in axial alinement therewith is an ex-

haust-conductor 27, extending from the ex-

haust-port of the steam or motive eylinder

and having a nozzle 28, which projects into

- the feed-pipe across the inlet or mouth of the
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supply-pipe 26, whereby when said conductor
27 is used to convey the exhaust motive fluid |
~from the motive-cylinder said flunid is pro-.
jected axially into the feed-pipe to enter the
pump-cylinder with the water or other liquid
which is being pumped, and thereby partly
heat such liquid, whereby the liquid is intro-
duced Into the boller in a semiheated condi-

tion. Alsothe discharge of the exhaust mo-
tive agent across the mouth of the supply-

pipe 26 produces a suction, by which liguid is
inducted through the supply-plpe t0o assist In

feeding the pump-cylinder.

As a further means of raising the tempera-
ture of the ligquid which passes through the
pump-cylinder, I provide for the communi-

cation of liquid within the pump-cylinder to |
the interior of the pump-plunger and stem
14, the remote or lower end of the bore of the
plun’ger being fitted with a removable plug
29, which when removed allows the water or
other' liquid in the pump- eylmdel tocirculate

through the stem 14, which is heated by the

‘%tedm or other monwe agent in the engine-

cylinder.

The exhaust-pipe 30 of the engine is p:o-:

vided with a direct outlet 31, a,nd the con-
ductor 27 has a valved eonnection with the

exhaust - pipe 30, this valve, which is indi- |

eated at 32,

665,598

‘being of the fhree-way type;
whereby the exhaust motive agent may be
directed either into the conductor 27 or
through the outlet 31, according to whether

the valve -operating handle 33 is in the posi-
tion indicated in full linesin Fig. 2 or in dot-

ted lines in the saine figure.
The valve meehanism which 1 employ in

-connection with the motive-cylinder i1s adapt-

ed for nuse in connection with any cylinder of
a reciprocatory-pistonengine, but is particu-
larly adapted for use in connection with a
pump which is necessarily exposed more or
less, and in devising the valve mechanism 1t
has been my object to protect the working
narts thereof from accumulations of dust and
other foreign matter and at the same time so
construct the same as to avoid jar or ham-
mer both of the valve and of the cylinder-

‘piston dand insure a practically-noiseless op-

eration. In carrying out this feature of my

invention I construct the piston-cylinder with -

avalve-seat rest 34, upon which is arranged a

valve-seat 35, consisting of a plate, prefer-
ably of Babbitt or othet antifriction mate-.

rial, provided with suitable valve-seat ports,
herema,fter described in detail, which com-
municate with eylinder ports and channels
formedinthecylinderorvalve-seatrest. Ar-
ranged upon the valve-seat and secured in
place in common with said valve-seat Dby

suitable botls 36 is a valve-casing 37,in which

fits for reciprocation a slide- m-ﬂve 98 which

is of the ‘“piston-valve” type, from the fact
‘that, as will hereinafter appear, the change

of poswmn of said valve to open the different

ports for the admission and exhaust of mo-

tive agent is decamphshed by the pressure,
applied alternately in different dlrectmns, of
the motive agént. Thevalve-casingorvalve-

c¢ylinder 37 is of such interior cross- Seetwnal

dimensions as to snugly fit the 'valve, and

communicating with the interior thereof 15 &,
central extension or collar 39, for mmg an in-

let for motive agentto the valve casing. Fit-
ted for reeipwc&tmu in the collar or mlet is
a sleeve 40, bearing at its inner end against

the eontwuous smfaee of the valve to form

a steam- tw*hb contact. and yieldingly held in
such mntact by a spring 41, which 1s seated

"“ﬂ;tr its | illﬂel‘ end 1‘11)01‘1’.3, ‘W*&Sher 4:25 bea]'ing

against the outer end of said sleeve 40. The
outer end of the spring 41 bears against a

cap 43, which is fitted in the outer end of the

collar or inlet 39, and arranged in a central
opening in said cap and communicating with

the interior of the collar is a steam or other
‘motive-agentsupply pipe44. Also the valve
is prmnded with a longitudinally-extending
stem 45, projecting through aguideand stuft-

ing-box '46 in the end of the valve-casing and
terminating at its outer end in a grip or knob
47, said stem being provided at itsinner end

‘with a stud or lateral extension 48, which 1s

fitted in a socket 49 in the valve near one
end. 'This stem serves the double function
to disclose to the engineer

of an indieator
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whether the valve is operating properly and
as a means for starting the engine by giving
an initial operation to the valve.

Formed in the valve-seat rest of the piston-

eylinder is an exhaust-cavity 50, with which.

communicates an exhaust-port 51in the valve-
seat, and formed in the valve-seat at equal
intervals from and upon opposite sides of the
exhaust-port (spaced longitudinally) are out-

1o let-ports 52 and 53, either of which is adapt-
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ed to be connected with the exhaust-port by
means of an exhaust-cavity 54 in the face of
the valve 38, said valve exhaust-cavity being
arched, with the spaced ports in its face sep-
arated by a bridge 55, which is of a width
areater than that of the exhaust-port 51 to
provide a sufficient lap for the operation here-
inafter explained. The throw or amplitude
of movement of the valve is sutficient to con-
nect either of the outlet-ports 52 53 with.the
exhaust-port 51, according to the direction
of movement of the piston.

Formed in the eylinder-wall adjacent to 1t8
extremities are cylinder outlet-ports 52* and
53, which are respectively in communication
with the valve-seat outlet-ports 52 and 53
by means of longitudinal exhaust-channels
520 and 58Y, formed in the valve-seat rest and
covered by the valve-seat. Also formed 1n

the valve-seat are valve-seat inlet-ports 56

and 57, communicating with ecylinder inlet-
ports 56* and 57* through inlet-channels 56°
and 57°, extending longitudinally of the cyl-
inder, said inlet-ports 56 and 57 being spaced
apart at an interval greater than the valve-
seat outlet-ports 52 and 53, and formed in the
valve for respective comnunication with said
valve-seat inlet-ports 56 and 57 are feed-ports
56¢ and 57¢, with which communicate feed-
channels 56¢ and 57¢, having a common sup-
ply-port 58, which is in communication with
the supply-pipe 44 for motive agent.

From the above description of the ports it
will be seen that the feed-ports of the valve
are in communication at all times with the
supply- port of the valve-casing and that
when the feed-port 56°of said valve isin com-
munication with the valve-seat inlet-port 26
in orderto supply motive agent to the cylin-

der through the cylinder inlet-port 56* the

exhaust-cavity 54 of the valve is in position
to connect the valve-seat outlet-port 52 with
exhaust-port 51, as shown in Fig. 3, and Is

thusin position to exhaust motive agent from |

the cylinder through the eylinder outlet-port
592,  While in the opposite position of the
valve, with its feed-port 57° in registration
with the valve-seat inlet-port 57, motive agent
will be admitted to the cylinder through the
cylinder inlet-ports 57" and will be exhausted
from the eylinder in advance of the piston
through the cylinder outlet-port 53* and the
valve-seat outlet-port 53. |

The ends of the valve cylinder or casing 37
being closed and the ends of the valve fitting
snugly therein to form piston-valve heads, 1t

will be understood that by so disposing the |

3

ports and ehannels as af, proper times to ad-

mit fluid-pressure to said valve cylinder or
casing at one end and exhaust fluid from the
other end, thereby producing an unequal
pressure upon opposite ends of the valve, the

| Tatter may be actuated to bring different cyl-

inder, feed, and exhaunst ports into registra-

tion, or, in other words, to reverse the valve.

In the construction illustrated the valve is
provided, preferably at opposite sides of the
plaune of the feed-channels 56¢ 57¢, with chan-
nels 59 and 60, each of which is open at one
end in communieation with the valve ¢ylin-
der or casing and is closed at the opposite
end..
with the chamber 61 of the valve cylinder or
casing, while the channel 60 is in communi-

cation with the chamber 62 of the valve eyl- -

inder or easing, and also formed in the valve,
in communication, respeectively, with the
channels 59 and 60, are valve-reversing chan-
nel-ports 59 59 and 60 60°, 59* and 59° be-
ing, respectively, feed and exhaust ports in
communication with the channel 89 and the
ports 60* and 60° being, respectively, feed and
exhaust ports in communication with the
channel 60. Also formed in the valve-seat,
upon opposite sides of the longitudinal plane

70

75

380

The channel 59 is in communication

QO

of the ports 51, 52, 53, 56, and 57, or respec-

tively in the longitudinal planes of the chan-
nels 59 and 60, are reversing feed and exhaust
ports 59¢ 59 and 60° 604, and these veversing
valve-seat ports 59¢, 599, 60°, and 60° are re-
spectively in communication with the interior
of the e¢ylinder by means of cylinder revers-
ing-ports 59¢, 59, 60¢, and 60%, the ports 59¢
and 60V, respectively, breaking into the cyl-
inder outlet-channels 53° and 52° and being
in the transverse planes, respectively, of the
cylinder outlet-ports 53* and 52%. |
In addition to the above-described ports I
also employ safety - ports arranged, prefer-
ably, in the longitudinal planes of the revers-
ing ports and channels, and hence clearly
shown in Figs. 8 and 9, a pair of valve-seat
safety-ports 63 and 63* being formed in the
valve-seat contignous to but beyond the re-
versing valve-seat port 59¢and a similar pair
of safety-ports 64 and 64* being formed in the
valve-seat contiguous to and beyond the re-
versing valve-seat ports 60°and the face of the
valve being provided with safety-chambers
63" and 64°, designed when the valve 18 In
the proper position to bridge, and thus con-
nect, respectively, the ports 63 63* and 64 64°.
The safety valve-seat ports are in cominuni-
cation with safety cylinder-ports 63° 63? and
G4¢ 644, the ports 63°and 64° being in commau-
nication with the eylinder and the ports 63¢
and 64¢ being in communication with the cyl-
inderinlet-channels57°and 56°,suitable chan-
nels 63¢ and 64° being formed in the valve-
seat rest to properly connect the satety valve-
seat ports with the safety cylinder-ports and
corresponding channels 59° and 60° being
formed in the valve-seat rest to properly con-
nect the valve-seat reversing-ports 59° and
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~agentinthecylindertopassupwardly through

60° with the cylinder reversing-ports 59¢ and.
60¢, all as clearly illustrated in full lines in

Fw 5 and in dotted lines in Kig. 6.
Wlth the valve in the position indicated in
Fig. 3 the motive agent is entering the cylin-

der through the cylinder inlet-port 56* and-
the piston is moving in the direction indi-

cated by the arrow in said figure and the
cylinder 1s exhausting through the cylinder

exit-port 52* and the port 52into the exhaust-
~cavity 50, all as indicated by arrows.

When
the piston has advanced in the direction in-
dicated by the arrows suffi
the cylinder reversing-port 59¢, the motive
agent passes through said reversing- port,
thl ough the valve- beat reversing-port 53¢ into

the reversing-channel 59, and thence into the
chamber 61 at one end of the valve, and as
the valve-reversing port 60°isin communica-
tion with the valve-seat reversing-port 609 it

1s obvious that pressure in the chamber 62
will be relieved by exhaust through the chan-
nel 60 and into the outlet-channel 52°.
will cause the valve tomove toward its other
position; but when the valve reaches an in-

termediate point, where the bridge 55 closes
the exhaust-port 51, the valve-seat reversing-:
port 59° has been closed, the piston has ad-.
vanced sufiiciently to close the cylinder ex-
haust-port 52¢, and the ports 59* and 60* have:
been brought, respectively, into communica-
tion with the valve-seat reversing-ports 59¢
Owing tothe lap and lead afforded |
by the excess of width of the bridge 55 over:
the exhaust-opening 51 and the relative po-:
sitions of the ports 59°, 602, 59¢, and 60°, the:

and 60°.

port 59¢ will be opened slightly in advance

of the port 60° and hence steam is prevented:
from exhausting by reason of the exhaust-

port 51 being closed and the valve becomes
balanced. Just as thig relation between the
parts 18 attained, however, and before the

valve ceases motion by reason of the impulse:
given thereto by the admission of ‘“live” mo- |
tive agenf into the chamber 61 the wvalve
feed-port 57° comes into communication with

the valve-seat inlet-port 57 and the bridge 55
slightly exposes the exhaust 51.
dla,tely gives egress to the motive agent in
the valve- ca,sinﬂ* chamber 62, while the pres-
sure of the eontents of the chamber 61, ad-
mitted through the cylinder reversing- pmt
59°, quickly throws the valve to the limit of
its movement in the direction in which it has
been advancing and wholly opens the valve-
seat inlet-port 57 and causes the cavity 54 of
the valve to connect the port 53 with the ex-
haust-cavity 560. 1f when the piston has ad-
vanced in the direction indicated by the ar-
rows in Fig. 3 sufticiently to expose the cyl-

inder reversing-port 59% the valve for any

reason should refuse to move, as above indi-

cated, under the influence of motive agent
admitted to the chamber 61, a further move-

ment of the piston sufficient to expose the
cylinder safety-port 63° will allow motive

ciently to discover

This | accumulations of dust, and hence may be

| keptin a properly-lubricated condition to in-

This 1imme-

|

" 665,508

sald eylinder safety-port 63°.and the valve-
seat safety-port 63, through the cavity 63° in
the face of the valve, downwardly through
the ports 63* and 63¢ into the c¢ylinder inlet-
channel 57°, and thence into the ¢ylinder in
advance of the piston through the cylinder
inlet-port 572, thereby equalizing the pres-
sure upon opposite sides of the piston and
stopping the engine. HFurthermore, 1t will be
noted that the c¢ylinder inlet-ports 52% and
53 are located at a sufficient distance from
the opposite ends or heads of the cylinder to
form a steam-cushion, and the steam remain-

ing 1in the valve-casing 1n advance of the
{ valve during its reversal and which is allowed
to exhaust when the communication between

the valve-channel, as 60, and the exhaust-port
51 is established forms a cushion to prevent
hammer of the valve.

.All of the operating parts of the mechan-
ism, as will be seen from the foregoing de-
scription, are concealed and protected from

sure prompt operation-with the least friction
and practically noiselessly. Furthermore,
the automatic reversal of the valve by means
of the exposure of the reversing-ports by the
cylinder-piston avoids those inconveniences
of displacement which are incident to valve-
gear employing eccentric and other connec-
tions heretofore in common use.

Yarious changes 1n the form, proportion,
and the minor details of construction may be
resorted to without departing from the spirit
or sacrificing any of the advantages of this
invention.

What is claimed is—

1. A pump comprisingacylinder having an
interior annular flange located between its
ends to form an upper piston-cylinder and a
lower water-chamber, steam supply and ex-

haust pipes forthe piston-cylinder, a plunger-.

cylinder engaged with the flange and extend-
ing into the water-chamber from the wall of

which it is separated by an interspace, valved -
water inlet and cutlet -pipes comin unicating

with the interspace below the flange to per-
mit an air-receliver between them and the

flange, a piston arranged in the piston-cylin-

der, and a plunger operating in the plunger-
cylinder and having a hollow stem connected
with said piston and accessible to the liguid
contents of the plunger-cylinder, whereby the
liguid in the plunger-cylinder may be heated
by circulation through the hollow stem, which
in turn is heated by the steam in the piston-
cylinder, said plunger-cylinder being in com-
munication with the valved water inlet and
outlet pipes, substantially as specified.

2. Apumpcomprisinga cylinder having an
interior annular flange located between its
ends to form an upper piston-cylinder and a
lower water-chamber, steam supply and ex-
haust pipes torthe piston-cylinder, a plunger-
cylinder engaged with the flange and extend-
ing into the water-chamber from the wall of
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which it is separated by an interspace, valved
water inlet and outlet pipes communicating

with the interspace below the flange to per-
mit an air-receiver between them and the
flange, a piston arranged in the piston-cylin-
der, and a plunger operating in the plunger-
cylinder and having a hollow stem connected
with said piston and accessible to the liquid
contents of the plunger-cylinder,whereby the
liquid in the plunger-cylinder may be heated
by circulation through the hollow stem,which
in turn is heated by the steam in the piston-
cylinder, said plunger-cylinder being in com-
munication with the valved water inlet and
outlet pipes, said stem being adapted to re-
ceive a closure at its open end for cutting off
communication between the plunger-stem and
the plunger-cylinder, substantially as speci-
fied.

3. A pump comprisinga cylinder having an
interior annular flange located between its
ends to form an upper piston-cylinder and a
lower water-chamber, steam supply and ex-
haust pipes forthe piston-eylinder, a plunger-
cylinder engaged with the flange and extend-
ing into the water-chamber from the wall of
which it ir separated by an interspace, valved
water inlet and outlet pipes communicating
with the interspace below the flange to per-
mit an air-receiver between them and the
flange, a piston arranged in the piston-cylin-
der, and a plunger operating in the plunger-
cylinder and having a hollow stem connected
with said piston and accessible to the liquid
contents of the plunger-cylinder, whereby the
liquid in the plunger-cylinder may be heated
by circulation through the hollow stem,which
in turn is heated by the steam in the piston-
cylinder, said plunger-cylinder being in com-
munication with the valved water inlet and
outlet pipes, and a movable plug fitted in the
end of the hollow stem to cut off communica-
tion between the interior of said stem and the
plunger-cylinder, the outer end of the plun-
ver-cylinder also being fitted with a remov-
able plug 21 to give access to the adjacent end
of the hollow stem, substantially as specified.

4. A pump comprisinga eylinder having an
interior annular flange located between its
ends to form an upper piston-cylinder and a
lower water-chamber, steam supply and ex-
haust pipes for the piston-cylinder, a plunger-

cylinder engaged with the flange and extend-

ing into the water-chamber from the wall of
which it is separated by an interspace, valved
water inlet and outlet pipes communicating

with the interspace below the flange to per-

mit an air-receiver between them and the
flange, a piston arranged in the piston-eylin-
der, a plunger operating in the plunger-cylin-
der and having a hollow stem connected with
said piston and accessible to the liquid con-
tents of the plunger-cylinder whereby the
liguid in the plunger-cylinder may be heated

by cireulation in the hollow stem, which in

turn is heated by the steam in the piston-cyl-

inder, connections between the exhaust-pipe :

S

' of the piston-cylinder and the inlet—pipe'.of

the pump-cylinder for supplying exhaust-
steam to the latter, and means for regulating
the supply of exhaust-steam to the pump-
cylinder. |

5. Apump comprisinga cylinderhaving an
interior annular flange located between ifs
ends to form an upper piston-cylinder and a
lower water-chamber, steam supply and ex-
haust pipes for the piston-cylinder, a plunger-
cylinder engaged with the flange and extend-
ing into the water-chamber from the wall of
which it is separated by an interspace, valved
water inlet and outlet pipes communicating
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with the interspace below the flange to per-

mit an air-receiver between them and the
flange, a piston arranged in the piston-cylin-
der, a plunger operating in the plunger-cylin-
der and having a hollow stem connected with
said piston and accessible to the liguld con-

| tents of the plunger-cylinder whereby the

liquid in the plunger-cylinder may be heated

Dby cireunlation through the hollow stem,which

in turn is heated by the steam in the piston-
cylinder, means for cutting off communica-
tion between the plunger-stem and the plun-
ger-cylinder, a pipe leading from the steam-
exhaust to the water-inlet pipe to supply
steam to the latter, and means for regulating
the supply of steam to the water-supply pipe.

6. Apumpcomprising a cylinder having an
interior annular flange located between 1ts
ends to form an upper piston-cylinder and a
lower water-chamber, steam supply and ex-
haust pipes for the piston-cylinder, a plunger-
cylinder engaged with the flange and extend-
ing into the water-chamber from the wall of
which it is separated by an interspace, valved

water inlet and outlet pipes communicating.

with the interspace below the flange to per-
mit an air-receiver between them and the
flange, a piston arranged in the piston-cylin-
der, and a plunger operating in the plunger-
cylinder and having a hollow stem connected
with said piston and accessible to the liguid
contents of the plunger-cylinder whereby the
liquid in the plunger-cylinder may be heated
by circulation through the hollow stem,which
in turn is heated by the steam in the piston-
cylinder, a movable plug fitted in the end ol
the hollow stem to cat off communication be-
tween the interior of the stem and the plun-
ger-cylinder, the outer end of the plunger-
cylinder being also fitted with the movable

plug to give access to the adjacent ends of the

hollow cylinder, and a pipe leading from the
steam-exhaust to the water-inlet pipe, and
means for regulating the passage of the steam
through said communicating pipe.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

WALTON E. EBY.

Witnesses:
J. H. MORRIS,

L. M. Zo1i.L,
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