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To all whom it may concern:

Be it known that I, CLARK SINTZ, of the
city of Springfield; in the county of (Jl:mk and
State of Ohio, have invented certain new and
useful Impwvements in Steam Pumping-En-
gines, of which the following is a specification.

My invention relates to steam- -pumps, and
particularly to that class of pumps in which
the main valve is actuated by the steam oper-
ating through the agency of a supplemental
1)lston

My invention consists in novel mganll,atlons
and combinations of mechanism, as herein-
after described and claimed; and its objects
are, first, to provide means whereby steam is
supplied to both endsof the supplemental pis-
ton at all times except at-the moment of throw-
ing themainvalve; second, to provide forposi-
tively moving the mam V"ll\'e in case the sup-
plemental 1)1ston should stick or fail to oper-
ate; third, to render the supplemental piston
oapable of a rotary movement independent of
the main valve; and, fourth, to provide a sim-
ple, light,. and 1nexpens1ve plunger for the
pump. I attain these objects by the mechan-
ismillustrated in the accompanying dmwmtrs,
in-which— »

Pigure 1 is a side elevation view of a pump
embodying myinvention. Fig.2 is avertical
sectional view of the steam-chest and cylinder
thereof taken longitudinally through the sup-
plemental piston. Tig. 3 is a vertical sec-
tional view of the steam chest and cylinder
taken at right angles to the suppleméntal pis-
ton. Fig.4is avcrtleal longitudinal sectional
view of the steam-chest with the valves and
supplemental piston removed. Figs. 5,6, and
7 are frong, end, and back views, respecblvely
of the reverse Valve and Fig. 8is a top or
plan view of the maln valve.

Like parts are indicated by similar letters
of reference throughout the several views.

A represents the main cylinder; B, the
steam-chest; C, the pump, and D the plun(rel
The steam-chest B contains the main valve «,
the supplemental piston b, adapted to actuate
said main valve, and the reverse- valve ¢,
adapted to admit and exhaust the steam to
and from the respective ends of the supple-
mental piston b. The reverse- V‘lhe ¢ is se-
cured on the end of a valve-stem, ¢, which ex-
tends to the outside of the steam- chesb B at
right angles to the supplemental piston . A
crank, d, on the oufer end of said valve-stem
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¢ receives motion through a suitable connec-
tion, d', from the plunoe1 D.  Asthe plunoel
D 1eclp1 ocates up and down, the valve-stem ¢
through the medium of cmnk d isgiven an os-
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0111‘1t01 y movement on its axis, earrying with

it thereverse-valve ¢, The supplemental pis-
ton bfits at each end inchamberse ¢, towhich
thesteam isadmitted through ports f and 7', lo-
cated in theseat of thereverse-valvec. Anex-
haust-port /%, also located in said valve-seat,
opens dnectly into the main exhaust-passage
from the maineylinder A. Thereverse-valvec
ig provided onits faee with an exhaust-pocket,
L, (see Fig. 7,) adapted to cover the exhaust-
port f* at all times, and at the ends of the
stroke of the pump to connect the respective
ports f and f/ with said exhaust-port /% . The
reverse valve ¢ is so constructed that both
the steam-ports f and f’ are always open, ex-
cept at the time of exhausting from one end
of the supplemental piston b. This is pref-
erably accomplished by cutting the face of
the valve away at the top, as ,shown in Fig.
T,atid.
to have bearing on each side of the valve-
stem, and theleby tend towear the valve-seat
ev enly

The valve may thus be large enouoh ‘
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The reverse-valve ¢ may be secured rigidly

on the end of the stem ¢/, or, as is preferable,
it may be made. separ ate therefr om and pro-
vided at the back with a recess, 7, in “hlch a
T-head, ¥, on the end of the valve stem ¢ is
adapted to rest. The valve ¢ is thus adapted
to turn with the stem ¢'; but is capable of ad-
justing itself lndependently of the valve-stem,
to compensate for any wear on the valve-seat.

The main valve « is of the ordinary slide
pattern, and is adapted to admit and exhaust

the steam to and from the respective ends of

the main cylinder A in the ordinary manner.

The main valve ¢ is connected to the supple-
mental piston b, and is moved thereby. It is
desirable that the connection between the sup-
plemental piston and the main valve be such
that the said piston may be capable of a ro-
tary movement about its axis, so that in case
fine sediment or grit should be carried into the
steam-chest by the priming of the boiler or
otherwise, the piston, instead of fraveling in
the same 1)’1{7]], and thus forming 1011011311(1111'11
grooves in the respective chfunbels e€,would
have a tendency to make a slight revolution
about its axis at-each stroke, and thus bring
new surfaces into contact, thelebv ple\'entmw
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the grooving of thesaid chambers. I prefer-
ably acecomplish this by reducing the size of
the piston b in the center, forming a journal,
U',which is adapted to rest in a concave bear-
ing in the top of the valve ¢, said valve being
adapted to fit the journal ' and to rest snugly
between the shoulders %, formed at cach end
of said journal. (See Figs. 2 and 3.) The
main valve a is thus adapted to be moved
positively by a longitudinal movement of the
supplemental pistond, said piston being capa-
ble of a rotary movement on its axis inde-
pendently of said main'valve. Themainvalve
« is provided on one side with a lug,«’,which
extends into a recess, u, formed between two
lugs or shoulders, o o', on the back of the re-
verse-valve ¢. Ifit should happen that from
any cause the supplemental piston b should
stick in the chambers ¢ ¢, thelugs o and o’ re-
spectively, would engage on opposite sides of
the lug «' on the main valve at either end of
the pump-stroke,: and thus throw the said
valve over.

To securelightness combined with strength,
I construet my pump-plunger D of a hollow
tube or pipe, D, to-which,at either end,are se-
cured the main piston D’ and the plunger
proper, D? respectively, the said parts being
held together by a bolt, #, which passes lon-
gitudinally through said plunger D, or inany
other suitable manner.

The operation of my pump is as follows:
The steam enters the steam-chest at I§ and
passes through the normally-openports £/ and
enters into the chambers e ¢ at the respective
ends of the piston &. The said piston thus
has an equal pressure on each end, and is

- completely surrounded by live steam, which
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Jkeeps the chambers at the ends of the piston
b always hot, and thus prevents condensa-
tion. The main valve «, being in the posi-
tion shown in Fig. 2, the steam enters the
cylinder A and forces the plunger D to de-
scend. As the plunger descends a rotary or
oscillating motion is imparted to the reverse-
valve ¢ through the medium of the crank d and
connection d’. The valve ¢ is thus revolved
until the plunger has nearly reached the end
of its downward stroke, at which time the
pocket-k in said valve covers the port f, and
the steam in the chamber ¢, at one end of the
supplemental piston b, is exhausted through
the exhaust-port f°. Thesupplemental piston
is thus relieved from pressure at one end, and
the pressure at the other cnd immediately
forces the said piston into the exhausted cham-
ber, thus changing the position of the main
valve ¢ and admitting the steam to the lower
end of the cylinder A. The plunger is now
forced npward until near the end of the up-
ward stroke, when the pocket 7 covers the
other steam-port /', thus exhausting the steam
from chamber ¢ and changing the position of
the main valve ¢, as before. As the plung=r
D approaches the limit of its stroke at either
end the crank d is traversing that portion of
its are of travel at which its veloeity is great-

est. Thereverse-valvecisthus moved quickly
over the ports f and f7/, respeectively, and the
main valve ¢ reversed almost instantly. At
the same time the pocket 2 covers either of
the ports £ f’.  One of the lugs 0 o’ on the re-
verse- valve engages with the lug «’ on the
main valve, and in case the pressure of the
steam does not start the piston b instantly the
valve « is moved longitudinally by the said
lugs. This last-mentioned feature is of great
utility in starting the pump after it has been
standing idle for some time, under which cir-
cumgsbances the piston b may have beconie
rusted or stuck fast in its chambers, and will
not readily move by the pressure of .the
steam. By having the steam-ports f andf’
normally open, and thus keeping the press-
ure equal at both ends of the piston, except
at the moment of reversing the position of
the -main valve, the chance of leakage by
blowing past the:piston is confined to the
short space of time consumed in reversing
the valvé. The chambers at the ends of the
piston are also thus kept heated by the live
steam therein, the opening to the air through
the exhaust-port being closed immediately af-
ter the valve is reversed.

Having thus described my invention, I
claim—

1.-In a steam-pump provided with a sup-
plemental piston adapted to move the main
slide - valve, the reverse-valve ¢, provided
with the .exhaust-pocket 7, and adapted to
admit steam to both ends of said supplemental
piston, except at the moment of changing the
position of the main valve, substantially asset
forth.-

2. The reverse-valve ¢, provided with re-
cess nn and lugs oo, adapted to engage with
lug ¢ on the main valve, substantially as and
for the purpose specified. '

3. The combination, with the supplement-
al piston and the main valve actuated there-
by, said main valve being provided with a
lug, o, of the reverse-valve adapted to unor-
mally admit steam to both ends of said pis-
ton, and to exhaust said steam alternately
from the ends of said piston, said reverse-
valve being provided with lugs o o/, adapted
to engage with lug ¢ on the main valve in
case said main valve fails to move by the ac-
tion of the said piston, substantially as set
forth.

4, The combination, with the supplement-
al. piston b and the main valve «, adapted
to be moved thereby, of a reverse-valve, c,
adapted to normally admit steam to both
ends of said piston, and to exhaust said steam
alternately from the ends of the said piston
as the pump approaches the limit of its up-
ward or downward stroke, substantially as
specified. -

In testimony whereof I have hereunto sub-
scribed my name this 25th day of March, 1884.
Witnesses: CLARK SINTZ.
CHASE STEWART,
PAUL A, STALEY.
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