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- UNITED STATES PATENT OFFICE.

EUGENE R. EATON AND CYRUS TUFTS, OF COLUMBUS, OHIO, ASSIGNORS
OF ONE-THIRD TO DANFORTH H. ROYCE, OF SAME PLACE.

STEAM-PUMP.

SPECIFICATION forming part of ‘Letters Patent No. 25‘3,686,‘ dated February 14, 1882.
. Application filed October 18, 1881. (No model.)

To all whom it may concern :
- Be it known that we, KUGENE IR. JIATON
and CYRUS TurTs, both of Columbus, Frank-
lin county, Ohio, have invented new and use-
ful Improvements in Steam-Pumps, of which
the following is a specification. |

Our 1Improvements comprise a mode of en-

abling proper steam-induction and the balane-

ing of the piston by an arrangement hereinaf:
ter described of balance grooves or ports.

In the accompanying drawings, Figure 1 is
apartially-sectioned elevation of asteam-pump
embodying ourinvention. Fig.2isatop view

- of the steam - cylinder after removal of the
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steam-chest. Iig. 3 is an inverted plan of
steam-chest.
elevation of steam-cylinder and steam -chest
with the interposed auxiliary valve,into which
the exhaust-ports are shown opening. Tig. 5
18 a section of same niembers, taken on the ver-
tical line of exhaust-port b, and showing the
general exhaust as taking place through cav-
1ty of the auxiliary valve. Tig. 6 is a trans-
verse sectional elevation of steam-cylinder and
steam - chiest after removal of the auxiliary
valve. Kig, 7.is a transverse sectional eleva-
tion of steam cylinder and chest in the plane

~ of the inlet and exhaunst ports, where they en-
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ter and leave the said chest.

Ifig. 8 is a lon-
gitudinal sectional elevation of the steam-eyl-
inder and chest on the line of the admission-
ports, showing steam being admitted to right
hand of chest Dy means of cavity in valve.
Fig. 9 is a similar section on line of exhaust-
ports, showing steam being exhausted from
left-hand end of -chest through auxiliary pas-
sages ¢ ¢’ and auxiliary ports ¢’/. Tig. 10 is a
side elevation of main steam-valve, showing
the annular steam-ports and the exhaust-ports.
Fig, 11 is a transverse section of the same in
the planeof thecentral exhaust-port, andshow-
Ing the three balancing-cavities. Tig. 12 is an
axial section of the steam-valve. Tig. 131is a

transverse section of steam-valve in the plane :

of one of the annular steam-ports. Tig. 14 is
a side elevation of the auxiliary valve. Fig.
15 18 a transverse section of the same in the
plane of the live-steam port. TFig.161s a ver-
tical axial section of the auxiliary valve., Fig.

Fig. 4 1s a transverse sectional

17 is a transverse section of the same in the
plane of the exhaust-ports. .

A may represent a pump-barrel of custom-

ary or any suitable form, to which the steam-

cylinder C is firmly united in axial alignment

in the accustomed manner of direct-acting
steam-pumps, as shown in Fig. 1. B is the
water-valve chest. D isthesteam-valve chest,
preferably of cylindrical form, as shown. E

represents the steam-valve proper, fitting the

bore of chest D, and enough shorter than it

to permit the desired play or stroke of the

sald valve within the same. I is the water-
valve, preferably of the represented D form,
and associated with customary supply and dis-
charge passages, P om { k. The pump-valve
rod G connects by right and left adjusting-nut
n with steam-valve rod G/. -

All the above-described parts may be of com-
mon construction and require no more specific
descriptioun. S |

Ii represents the main Steam-supply pipe,

which pipe communicates with steam-chest D

at the mid-length of the latter, and by branch

pipes U and @ with auxiliary steam-passage

- W, and thence with the auxiliary steam-cavity

W in the periphery of the aunxiliary valve P’.

M may represent any convenient form of
throttle to regulate the supply of steam to the
auxiliary passages. |

As 1n all so-called “direct-acting” steam-
pumps, the pump-piston I and the steam-pis-
ton J are rigidly coupled by means of a rod,
H, common to both. - A eross-head, N, adjust-
ably attached to piston H, has a rod, », whose

| remote extremity traverses a guide-eye, .

Projecting from rod » are tappets « u/, which,
near the conclusion of the respective forward
and backward strokes of the pistons,alternate-
ly take part in striking an arm, ¢, that projects
from auxiliary valve P/, and by so doing oper-
ate to reverse the same.

. J Jf' are auxiliary steam-passages, of which
one set communicates with each end of steam-
valve chest, so as to admit steam alternately
to either end of chest as the auxiliary valve is
osciilated.

- g g’ are auxiliary exhaust-passages, of which
one set communicates with the steam-valve
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chamber D at some distance from its end and | and thence into the escape-pipe O. It will

the other with said chamber at a correspond-
ing distance from the other end. “The purpose
of locating these auxiliary exhaust-passages
at some distance from the extreme ends ot the
steam-valve chamber is to insure the imprison-
ment of a certain portion of steam as thevalves
approach the terminations of their strokes,
and by so doing provide a steam-cushion that
effectually prevents the collision of the valves
against the heads of their respective. cham-
bers. The said steam-passages and exhaust-
passages are formed partly in the crown of the

‘steam-eylinder and partly in the bottom of the

steam-valve chest, as clearly shown in Iigs. 1,
2, 3,4,7, 8§, and 9. Auxiliary exhauast-ports
¢’ in the auxiliary valve P/ communicate al-

~ternately with the exhaust-passages ¢', and,

20

30

35

permitting steam to exhaustinto chamber P/,
allow it to discharge into the eseape-pipe O.
The steam-valve proper, Ii, has two annu-
lar grooves, ¢, connected by three equidistant
longitudinal valleys, d'/ d’ ¢/, of which valley
¢’ on the zenith of the valve communicates
with the steam-pipe L. I¥rom valley ¢’ live
steam flowsinto the grooves ¢ and passes alter-
nately from oneorother of them into the appro-

priate steam-port « of the steam-cylinder as |

the steam-valve E reaches the respective ter-
mini of its strokes. At the same imstant an
exhaust-port, ¢, of said valve, at the remote
extremity thereof, comes into communication
with the other -port, «, of the steam-cylinder,
and permits the escape of steam {rom said cyl-
inder through ports b ¥’ into the chamber P”

thus be seen that the chamber P/’ of auxiliary
valve P/ does service as the common passage-

way both of the main and auxiliary exhausts.

The supplementary valleys d’/ secure an equal
steam-pressure on all sides of the valve.

We claim as new and of our invention—

1. In a steam-driven water-pump, the steam-
valve proper, I, of piston form, having adjust-
able rigid connection G ' with the pump-
valve, and having the central chamber, E’,
with the exhaust-ports ¢ e d, and having the ex-
terior circumferential and longitudinal steam-
passages ce¢’ d'’ d'’,substantially as described.

2. In combination with auxiliary valve P/,
having the auxiliary steam-cavity W, and hav-
ing thecentral cavity, P/, with main and aux-
iliary exhaust -ports 0’ and g”/, the auxiliary
steam-ducts - f f/, communicating with the ex-
treme ends of valve-chamber D, and the aux-
iliary exhaust-ducts ¢ ¢/, communicating with
the said chamber at some distance from 1ts ex-
tremities, substantially as deseribed.

3. Thecombinationof the steam-valve 1 and

the auxiliary valve P/, having the auxiliary

steam-cavity W, and having the central cavity,

P/, with main and auxiliary exhaust-ports O’

and ¢’/, as set forth.

In testimony of which invention we hereanto
set our hands. + | ~
EUGENE IR. EATON.
CYRUS TUIFES.
Attest:

Gro. H. KNIGHT,
A. C. SHATTUCK.
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