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"UNITED STATES

PATENT OFFICE.

~ FRANCIS B. STEVENS, OF NEW YORK, N. Y.

IMPROVEMENT IN VALVES FOR HEATING FEED-WATER FOR STEAM-ENGINES.

~Specification form'mg part of Letters Patent No. 33,788, dated July 1, 1862,

. To all whom it ma J CONLCCTT:

Be it known that I, FRANCIS B. vams of

the city, county, and State of New York, have

invented a new and useful Improvement in
Heating the Feed-Water of Steam-Boilers; and
I do hereby declare that the following is a fall
and exact deseription thereof.

My improvement relates to thosesteam-en-
ginesin whichthe feed-water isheated by steam
taken from the induction side of the piston
through additional eduction-valves; and my

0obj ech 1s to improvethis method by formmc" the

additional valve by narrow ports or openings
made in a slide-valve hwmo a motion coincei-

dentwith that of the main Valves of the engine
in such manner that when the main valves are

midway in their throw then the slide-valve
forming theadditional eduction-valve will also
be midway in its throw and the additional
eduction-valve will be wide open, and by con-
necting the narrow ports thus formed to an
opening placed midway in the length of the cyl-
inder. The additional valve thus formed can

- either be placed on the sides of the ordinary

three-ported slide-valve, or it can be placed in

a separate chest and used in combination with

any description of valve. When this addi-

- tional educetion-valve is formed on the sides of

the ordinary three-ported slide-valve, I give a
certain degree of 1ap or cover on the eduction
or exhctust side,and I form the additional open-

ingsin the valve-seat the same width or nearly
the same wldth.as the added lap, and I place
the corresponding openings in the slide so that

‘the communication between the cylinder and

theheater continues open during the short in-

‘terval that the added lap retards the exhaust.

The openings in the valve-seat lead to thein-
terior of the eylinder by small openings made

~ in the cylinder at or near the middle of its

length, so thatthe piston passes these openings

- oneach stroke, and, as the additional eduction-

valvenever begins to open until the piston has

‘completed more than one-half ofits stroke and

has passed these small openings, the steam will
passfromthecylinder tothe heaterthrough the
same valve-openings on both strokes ofthe pis-

Figure VI is a horizontal view of a slide-
valve and its seat, such as are commonly used
in -1000n10tive~engines. The valve and 1tgsseat

nlenibile-

t aredrawn full size. The maximumthrow or mo-
tion of the valve is five inches. A portion of

the valve is represented removed, asindicated
by the broken line, so that the openings in the
seat maybe visible. Theadditional valve-open-
ings inthe sides of the slide-valveand of its seat

are also shown. Tig. VII is a section of Fig. =

VI, taken through the dotted line v v, and
showing the main valve-openings. Fig. VIII
is asection of Fig. VI,taken through the dotted
lines u u, and show) 111ﬂ the ‘delthl’l‘ﬂ eductloﬂ
openings.

1 is the opening on the mh e-seat leftdmﬂ to
the end of the cylinder.
2 is the opening on the valve-secat ]eadmw to
the other end of the cylinder. |
3 is the middle opening in the valve-seat -

leading to the exhaust-pipe.

4 is the valve. The dotted linesat5show the
Iap or cover added on the eduetlon sides of the
valve..

6,7, and 8 are narrow additional openmcrs In
the valve- seat, connected togetherat 9 and then

_commumeatlnﬁ' with the interior of the ¢ylin-

der through small rennd holes placed in the
center of its length. -

10 and 11 are the addltlonal eduction-open-
ings in the valve-seat, connected together and
leadmg to the heater.

12 is a chamber on each side oftheslide-
valve, connecting the openings in the valve-

- seatb leading to the heater.

The valve isdrawn in the middle of 1ts n10-
tion and the openings forming the additional
eduction-valve are shown wide open. These

~openings areshown equalin width to theadded

lap—namely, three-cights of ar -and
they will open and close whilethe valve moves
through aspacetwicethe width of theopening,
or three-fourths of an inch. |
- The openings 6, 7, and 8§ are three-eighths of

| an inch wide by two 1ncheslong; and are made

three in number on each side, in order to get
the necessary area withoutincreasing too much
the size of the valve. 1If only one opening on
each side were made, it would have to be six
inches long instead Qf__ two inches.

The additianal eduction-valve can be formed
by a separate valve placed in aseparate chest,
instead of being placed on the sides of the main
valve,




Fig. IX represents a horizontal view of the
mlve and seat when made separate. The sec-
tion is the same as Fig. VIIIL.

13 1s the valve, w hlch must have a motion co-

- incident with the main valve.

The apertures-are shown four inches louﬂ* in-
stead of two inches, the area being kept the
same as when phced on the side of the main
valve.

As the pressure of the steam throngh the

apertures 6, 7, 8, 10,and 11 all bend to force the
- valve 13 upwand from ibs seat, steam from the
boiler is introduced through a small tube into

the valve-chest to keep the valve 13 on its seat |

by its pressure on top of the valve., This tube
need notin any case be larger than a quarter of
aninch in diameter, as thereis no consu mption
of steam. The addltmnal eduction-valve thus
"arranged can he used in combination with
either slide or puppet valves for the main
eduction. -
What I claim as myinvention is—

33,¢8E

1. The additional eduction-valve openings
0, 7, 8, 10, and 11, formed by narrow portsina
slide-valve and auanged to be wide open when
this valve ismidway in its throw, substantially
as shown and described; buat I do not claim
these ports otherwiseth an in combination with
heating the feed-water of a steam-engine by
steam Withdmwn from theinductionside of the
piston through an aperture made in the center
of the length of the eylinder.

2. Inthe same connection and combination,
forming these additional eduction-ports on the
two sides of a three-ported valve. |

3. In the same connection and comb1mt10n
using the pressure of steam from the boiler to
keep the additional eductlon slide-v alve on its
seat.

FRANCIS B. STEVENS.

\Vltnesses
ALBERT S, LASUM
A. ADAMS.
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