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UNITED STATES

PATENT OFFICE.

~ GEO. 1. WASHBURN, OF WORCESTER, MASSACHUSHEITS.

IMPROVEMENT IN FEED-WATER APPARATUS.

- Specification forming part of Letters Patent No. 49,94 1, dated Sepicmber 12, 1865.

To all whom &t my CONCErn;

~ Beift known that 1, GEORGE 1. WASHBUBN

of the city and county of Worcester, and State
of Massachusetts, have invented a new and
nsefal Impmvement in Condensers and Feed--

Water Pumps; and I hereby declare the fol-

lowing tobea full and exact descrl ptmu of the
same, reference being had to the accompany-

ing drawmgs, waking part of this specificaticn,
in which—

Figure 1 is a side elevation of the appara—

tus, showing the boiler in section. Fig.2isa

~ plan or top view. Fig.3is a vertlcal geetion
on the line z =, I‘lg 2, Fig.41s a
-section on the line z x, Flg 1, showing the-
valve in elevation. I‘lg DIs & horuontal sec-
tion.on tha line y ¥ Fig. 1, showing the valves
In plan. Fig. 6 is a iace view of the conicai
~valve, Fig.Tisa longltudmal section of the
- conical valve on the line x # in Fig. 6. Fig.8
is a longitadinal section of the conical valve

a vertical

on the line y y, Fig. 6. Tig. 9is a face view

of the conical valve-seat. Iig.101is a seetwn

of the valve-seat.
- Similar letters of reference indicate corre-

- sponding parts in the several figures.

The invention consists of a steam-pump and

- coundenser, and is shown as a feed-water ap-

paratus located above the boiler water-level,

“and acting by the condensation of steam in the

chamber which has been partially emptied of |

‘water to raise water through the supply-pipe,
“and then, by ¢losing the said supply-oritice and
—opening the passages leading to the'boiler, to
- supply the latter with feed-water by mea.ns of
its greater elevation above the water in the

boiler.. |
-To enable others skilled in the art to which

=my tuvention relates to understand and use the

same, 1 will proceed to describe its construc-
tion and operation.
It will' be perceived by examiration of the

drawmgs that the devices are duplicated near-
ly all through, and that the sides act alter-

nately to produce an approximately continu-
ous effect, as in my former patent of January

- 26, 1864, on which this is an improvement.
A A’are two water-chambers, connecting by
passages B B’ with two valve.chambers, C C’.
'T'he latter chambers connect by valves D with

- the water-supply in & well or otherwise, and
by valvea E and pipes F thh the bmler for |

‘the purpose of. eaf“ymg thersto a
feed water. -

The valve-chamber G is traversed by a re-
ciprocating piston - vaive, consisting of four
disks, H H’ H" ", astached Dy “stems or
plates in a manner f’w be further described
‘hereinafter, so as to canse them {6 kosp their
-determmate relative maﬁwmgg ihe pm}csﬂtmg
stems at the sufer ends Wa:srkmg in socketrd
‘bearings I I’. The motioug of this vaive ars

obtained by mesas of live steam direst from
the boiler, necewed into thechamber G through

the pipe J,in a manner t¢ bs expizined noder
that sectienof’ this specification treating of the
operation. The opening from the pips J info
the chamber is aiways bebwesn the disks H

-and. H”f and that pertion of the valvbeham
ber is always full @f stesm and in direct and
unobstructed communication with the bLoiler.
Pipes K K/ start from the vaive-chamber from
points always between the disks H HY amd
disks H” H”, respectively, and said pipes, a

ter passing thmugh coid-water chambers L in

-a coil, enter and terminate in the valve-cham-
The efiect of this ar-
| rangement of spaces batween the disks of the
piston-valve and the openings ¥. X and thoss
leading to the condenser

bers C O respectively.

-pips 18 that each
‘chamber A A’ is in connestion with the boiler-

steam or its approprizte condeaser at all Mme@g |

and as soon as the communicdtion with ons i

closed it is epened to the other, and these con-.

nections are alternate, nnless 1§ is desired o

use the steam expausiveiy, in which casa thera

is a small interval bmwam the closing of the
me:iuctmn-passage K and the opening of the
communicacion to the condenser.

M is a rotating valve, having a wheel, N,

upon its stem, the whesl belng provided mm

four teeth, O 0 O O, iwo o cach side. Plates

P P connecu the daaka H! and H”, 8o as {o

make the motion of all the disks simiultansons,
the four rigidiy-connected disks forging one

piston-valve,
" Itwill be observed thaé the vlaies P P’ have

shoulders upon them which pr@mzﬁs so far into

the chamber as to strike agalnst the teath O,
and by each motion of the reciprocating vaﬁm

to commauanicate one-fourth of & revolution to
the rotating valve, which compleles its reve-
fution by twmmpulﬁe@ eaGh Rk E derived from

the plates P P/of the piston.vaive, 'The shoui.

supyiy' of




~ orifices of the
1 areconstantly open te the live steam in the
. central part of the chamber. G, and by the in- |
. termittent action of the valve 'the said steam
. isadmitted alternately to theendsof the valve-
SEERES chamber G against the outerfaces of the disks |
. H B respectively and alternately while the |
SEEEERRREE other end of thesaid chamber G is at the same
- time thrown open by the | pipe Q, communicat-
. ing with it to the orifice S in the rotary valve
- and by the axial opening T with the outer air, |
. allowing its contents to be discharged and re- |
~ moving any impediment arising from the pres-
. ence of air or steam to t.ha free motlon of thee ;
EEEEE platan-valve o
o Vis aﬂy-wheel on tbe endof the mtary-valvez f
~ stem, and is intended to prolong the motion of |
' the aaud vglve after its sadden impulse, de- |
- rived from the pressure of the steam on the |
R piston-valve and commani- |
REEEES j  cated thmugh the shounldersof the plate Por P’ |
G  tothe piuon ithe wheel N, This continued mo- |
~ tion cafries the rotating vilve past the space |
 betweenitsports,and the leaping motion of the |
- piston-valve near the end of its stroke is due |
pointed shape of the steam ports in the |

o ‘end disks of the

. to the
~ rotating valve. The rotating vslve, havingar- |
' rived at the other mort, admnits the steam to |
' {béothet end of the chamber G, and the steam

~* causes the return motion of the plstcm valve | i

& o T ' '-'_49;941"

RERRTTRRE der’of each plate. Pacts ﬂptm its reapectwe two |
" teeth O which project on that side of the wheel
N, Thevalva M has four orifices in it which
' communicate by pipe
. the chamber G beyond and outside of the end.
- disks, H H'", of the reciprocating valve. The |
poris B R’ in the rotary valve

~ aperating on the wheel of the rotating valve

by the cther plate P or P/, as before described. -
The circumstances thal; tend to carry the ro-
~ tating valve over the space between its ports

are the momentam of the p iston-valve and that

- coildaring that part of the motion of the talve
- wheu it is moving between the por t8.
~ 'U U are pipes which -lead from the valve-

“chamber C or C’ ononeside of the apparatusat
W to the water-chamber A'or A/ ou the oppo-

- gite side to that from which it started. - These

pipes take cold water from the valve-chambers
- and inject it in a comminuted stream through

asprinkler, Y, into the upper part of the cham-
ber A or A’ for the purpose of mudenamg the
steam, The openings of said pipes U into the

said chamber A or A’ are guarded by valves
to prevent reflux. of water or steaw mto the

‘tabes U U.

The valve- guarded opening Yi is $ to let in a{

small amount of air when desired to transmit
it to the boiler. a a are non-eonductmg lin-
ings to the chambess A A’/, =

The arrangement of the pipes U U may be
used simanltaneously with K K, or as an alter-

native under change of condltlons, rendering.
- __the valve- chamber G from which the valve-pis.

one or the other more smta.ble a.nd eﬁcwut.

‘The operation is as. follows: I’ describe the =
; eperat;on on one side, as the two sides are du-
-plicates. and work alternately (13 produce an
pes Q Q' with the ends of |
‘stated. The chamber A being full ornearly
80, of water, steam is admttted from the boiler

‘approximately-continuous effect, as has been A

f through the pipe J, which passes betweenthe
disks H/ and H” am'l thmugh the opening K =~
The water is now between. .
two equal pressures—viz., the pressure of the
steam upon. the water-in ‘chamber A and the
pressure through the feed-water pipe F above
the check-valve E. The pump being located =
- above the boiler, the water will now commence .
to pass by way of the pipe F to the boiler with =~
a force proportmned to its height above the
bmler and until the water has been lowered =~
to the desired extent, when the pmton-valve s
. by the pressure of the steam moved soasto
cover the port K and cut off the chamber from

| the direct action of the boiler- steam, and. open -
a communnication by means of the pipe Kwith =
the valve - chamber C, permlbtmg the steam -
which has dmplaced th.e water in A . to pass =
,upward into the pipe K, and allowmg thewa-
ter in the ehamber C fo fall until it stands at
an even height with that in ehamber A, driv-
ing the steam and whatever air may be therem EEUEEEEE
from the latter, which follows the tortuous
| windings of the mpeK and the steam becomes
condensed, leaving a vacuam more or less per< .
 fect in th& upper part of chamber C, whichis .
 filled by the rising of the check- valve D and
the entrance of water from the supply-pipe D’
-_'uuder atmospherm pressure. The ehamberbe-
ing now again filled with water, the piston- =
valve is shifted so as again to admit the press-

into the chamber.

ure of boiler-steam through the port K upon

-the water in the chamber, when it is again emp-

$ied of a part of ifs- “ater, and the operatmn
-above deseribed is repeated. - - '
of the valve -itself, auled by the fly-wheel V., |.
A spring may be BO arranged as to be com-
pressed by the direct steamn- -pressure. and re-

- The entrance of the boiler- steam at the end.
of the valve-chamber G is effected by means

~of the point or smaller part of the steam-port
R or R', which is in connection with the end
| of pipe Q or Q', and causes the piston-valve to

begin to move away from the said end of valve-

chamber G,and asthis motion proceeds theplate
P comesin contat,t with the pin O on wheel N
and causes the valve M to rotate so as to bring

‘the larger part of port R over the end of pipe
Q or Q/, thus giving more steam to the said
-end of the valve ¢hamber G, which acecelerates
the motion of the valve- plsbon and acts directly

upon it until the port R has passed from over

‘the end of said pipe, when the remaining part
"of the stroke of each valve is made by their

previously - accumulated momentum, the mo-
mentum of the rotating valve being the greater

| from the weight of the fiy-wheel V.

In the course of the above- descnbed niotmn' |

| the chamber A or A/, as thé case may be, was
_shat off from the steam and opened to the pipe
K and the valve M rotated one-quarter of a

complete revolution, which opens that end of
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ton moved to the exhaust-pipe- T through the
mediam of pipe Q or Q and the port 8 or &/,

and now the said motion of piston and rotat- |

ing vaives being complete, the boiler-steam pro-
ceeds throngh the port B or R’ aud pipe Q or
Q' to the other end of the valve.chamber (%, to-
ward which the pistou-valve moved and from
which it now comnmences to be forced by the

inceming steam,and this return motion of the.

piston valve will cause the rotating valve to
rotate in the same direction as before for one-
quarter of one revolution, when the firgt-de-
scribed motion of the valves will ensue, and
80 on. -

C and €’ t6 the water-chambers A’ and A re.
spectively on the opposite sideés, are used for
throwing a spray of col@ water into the latter-
inentioned chambers as scon as the port K
leading to them is closed, and for the purpose
of more qgnickly condensing the steam the
Jwater in this case proceeds from the chamber

1 bollers.,
The pipes V, which pass from the ehambers |

ander plessure into the one where & vacuum |

is forming.
~Any air which finds its way into the cham-
bers, from the well or otherwise, passes either
directly or eventusally to ihe upper part of
chamber C or ,and is from therce discharged
on the opening of thecheck-valve Eand driven
to the boiler. |

The bodies of water in the chambers A A/,
by the sgries of operations which have been de-

scribed, are moved up and down, but are not,

materially changed. As the feed-water passés
out by the pipe F the water fallsin thechambey
A or A’, and as the steam is shot off and the
opening of the pipe K or K’ is nncovared, mak-
ing the upper connection betwesn the cham-
bers A and C or A’ and C/, the water in the
upper chamber sinks to an eguilibrium with
that in the lower, which rises proportionately.
The only water immediately exposed to the
steam 18 that in the upper part of the eham-
bers A A/, while the worm of the condenser-
pipes K K’ is purposely exposed in the
chambers L to the cold water on its way from
the well to the boiler, that the steam may not
raise the temperature of the water in the echam-
‘bers C C’, and thereby affect the vacuum.
When the water in the boiler rises abiove the
mouth of the pipe J, whick supplies the line
or-boiler steam, by which the described mo-
tions sare prodneed, the boiler will cease to
supply the steam from the condensation of
which the supply of water is derived, and the
apparatus will cease to pump until the water
1 the Doiler falls so far as to supply steam
through the pipe J. . ' |
Two plans are shown for condensing the
steam in the chambers—one by a spray of wa-
ter from the valve-chamber of the opposite
side and the other by a pipe, X, which has a
coil in the feé¢d-water chamber 1., These mey

- be used together or-separataly, but the latter |
prodace the least ebullition and spray

will
spd the most perfect vacnum, which is desir.

!

3

able wheve the wataresupply i at a consider-

able depth.

The apparatus is shown a8 a boiler-feeder;
bat it may be adapted to other purposes, such
as & steam-pump, or evei for a fire-engine,

By the proper proportioning of the widths
and relative distances of the disks on the pis-
ton-vaive and the ports in connection there-

with the steam in chamber A and A’ fempo-
rarily cut off from the beller and coundenser

may be usaed expansively, buf not in connec-
tion with the pipes U and the spray-condens-
ers when used as a feed apparatus for steam-

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

1. The piston -valve reciprocating in the
chamber, a8 described, in combination with
the openings K and toeir alternate induction
and educiion counestions, substantially as de-
sgribed, . | o

2. ‘e rotary steam-valve, with its steam-
poris B R’ and exhausi-ports S 8/, communi-

cating alternately by the pipes Q )/ with the

ends of thoe piston-chamber G.
3. T'ne combination of the shouldered plates
P P’ with the wheel N and the pins on the

faces of the latter, by means of which devices

the reciprocating motion of the piston-valve
produces the rotary motion of the valve M,
4. The arrangement of the pipes and pas-
sages for counecting the water-chamber. A A’
withh the watfer-supply from below and the
steam frown above without allowing either to
pass through the chamber, 80 as to obtain a
rising and falling column of water in said
chambers, the upper or surface poriion of said
body of watler aiways remaining in the cham-
ber exposed to the influence of the incoming
steami. | | | | .
J. The arrangewent of the chambers A C
and A/ U/, communicating respectively by the
pipes. K and X’ and the orifices in the cham--

.ber G, by which an equilibrium in the height

of water in the connected chambers is periodi-
cally established by the weight of the column
of water driving the steam from the lower
chambers and condensing it during its pas-
sage by the described meansof communication
toward the chambers C (', .

6. The arrangement of the pipes V V, which
counect the chambers €' A and C A/ respec-
tively, carrying a body of water from a cham-
ber under pressure aud discharging it in spray
1n & steam-chamber disconunected with the
steam-induction, as and for the parposes de-
scribed. |

7. Condueting the condenser-pipe K through
a body of water exterior to that in the cham-
Lers, so as to avoid impairing the vacaum
therein when this is used in combination with
the chambers A A’ C ¢/, substantially as de-
scribed and represented. -

8, The arrangement of the valves and ports

by waich air which may be in the chambers
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i3 expe]ie@. at each strm@:@ and dmveﬂ tcward i ward in the steaw- -boiler at the water-line of
' the boiler, substantialiy as descrived. | the boﬂﬁr or in 4 ch&mhm attached, to the
9, In conuection with. pumps which dmw i boiler, Sﬁbatammlly as described and repre-
their water by the vacuum caused by the con- | sented. L - o
'.'deﬁlsam@a of steam and expel it by the direct - . _G EG. I. WASHBURN.

~action of steam, the method described of rega-| Witnesses
lating the supply of stegm 1o the appam?as by i W 1. .HARLOW .
"'a!a@uwthe ateam pzpeﬁwaﬁzh 1S ﬁ}pen end dmmu - ¥. L. NELSON.
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