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UNITED STATES PATENT OFFICE.

WILLIAM LIVI\GSTOVE OF NEW YORK, N. Y., ASSIGNOR TO JOHN ROACH,
OF SAME PLACD

STEAM-PUMP.

Specification forming part of Letters Patent No. 103,756, dated May 31, 1870.

To all whom it may concern :

Beitknown that I, WILLIAM LIVINGSTONE,
of the city and State of New York, have in-
vented an Improvement in Steam Puamps or
Engines; and the following is declared to be
a correct description thereof‘

This invention is for a direct- ‘wtmﬂ steam
pump or engine, whereby the movements are
made more reliable than heretofore.

The valves of the pump are made by expan-
sive rings within the ¢ylinder, actuated by the
piston, to cover or uncover the respectwe
- ports at the ends of the stroke.

The steam-cylinder. is made with & hOllOW
piston-rod that slides over a grooved spindle,
and a pin working in said groove gives rota-
tion to the spindle to actuate the valves.

By this construction and arrangement the

parts are very compact and not liable to get |

out of order, the motions are direct, and a fly-
wheel 1s not required, although the same
- might be used if preferred, and the rotary
motion that actuates the valve 1s obtained
without the use of a crank and shaft.

In the drawing, Figure 1 18 an elevation of
the pump and engine. Iig. 218 a vertical sec-
tion; and Figs. 3 are elevations, in larger size,
of the spindle. Iig. 4 1s an elevation; and
Iig. 5, a section of part of the steam-cylinder,

illustrating the manner in which a fly-wheel
can be used. Iigs. 6 show the water-valves
attached. TFig. 7 is-the eccentric and strap
for the steam- valve detached and in enlarged
size. Fig.8 is a vertical section of the steam-
cylinder, showing a modification of the valves
and ports; and Ifig. 9 1s a similar view at
right angles to Fig. 8.

The steam-cylinder « 1s connected to the
water-cylinder b by the frame-work c.

The steam-piston d and water-piston ¢ are
united by the piston-rod 7, that is partially or
entirely tubular and passes through the stufi-
ing-boxes 2 2. The cylinders ¢ and 6 and
- frame-work ¢ may be in one casting, as shown,

to facilitate the boring and fitting of the parts.

The water is drawn in through the induc-
tion-pipe g and ports 3 3 and delivered through
the ports 4 4 and eduetion-pipe & ; and & 18 the
air-vessel.

The ring-valves ¢ ¢ are within the cylinder b,

pass either through the water-ways, as shown,
or through holes in the piston ¢; and these
rings are at such distance apart, and the ports
3 3 4 4 so located relatively to each other,
that, as the piston completes its stroke in
either direction, the rings are moved with it,

uncovering the eductlon port at the 01')1)0%11:6
end of the cylmde1 and closing the induction-
port at that end, and simultaneously uncov-
ering the induction-port near the piston and
closmﬂ the eduction-port, so that the parts
are in position for the reverse movement of
the piston e.

The spindle » is mounted centrally of the
steam-cylinder, so that the piston-rod f slides
over it, and this spindle is held in place by a
nut or he‘td 6, above an arm, 7, so that the
spindle 1s free to be rotated.

A rod, 8, secured at both ends by the cylin-
der- heads, serves as a guide to prevent the
pistons revolving or p&ltmllv turning upon
or with the plston -rod.

In the spindle » is a compound twisted or
inclined groove, o, that malkes a half-turn in
passing the 1enoth of the piston’s stroke, and
then another half turn in coming back to the
point of beginning, so that a pin or a stud
and roller, s, upon the piston d communicates
to the spmdle n.one revolution each complete
stroke. The rotation of this spindle n gives
motion to the steam-valves, and, 1if desn_ed
this spindle » may be pmlonned th1 ough the
cylinder-head and receive a ﬂy—wheel m, to
equalize the movement; but I find th“bt if one
side of the groove o 1s inclined to the extreme
end, so that the pin s continues to act-against -
the same and turn the spindle », and if the
other portion of the groove 1s neally straight,
as at 10, the pin s W111 be sure to pass upon
the proper side of the point 11, between the
orooves, and thereby insure the rotatlon of the
spindle, even if the piston may vary slightly
1n the lennth of stroke.

The Valves I employ are circular or piston-
valves v v, connected together and contained
in the cy lindrical steam- chest P,

q q are the steam-inlet ports from the steam-
pipe; 12 and 13, the ports to the cylinder,
and 15 the exha,ust -pipe.

These piston-valves operate in the well

and are connected together by the rods 11, that | known manner for giving the steam and al-
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lowing the exhaust, and, being balanced by
the pressure acting in OppOSIte directions,
move with very llttle friction.

The eccentric w 18 employed upon the spin-
dle » for moving these valves.

In Ifigs. 1 and 2 the eccentric 1 18 Wlﬂllll
the Stea-m-cyliuder, and the rod x passes out
- through a stuffing-box and connects to the
lever ¢ of the wvalve-rod %, so that the said
valves are moved thereby. Said eccentric 2o
and rod # may, however, be outside the cylin-
der, as 1n Figs. 4 and 5, or, if the steam-chest
1s at the end of cylinder ¢, as 1n Figs, 8 and
9, the eccentric w may be within the steam-
chest and act between the piston-valves v .

A cam may be substituted for the eccentrie
w, and shaped so as to give any desired move-
ment, to open the ports more or less rapidly.

I ¢laim as my mmvention—

1. The ring-valves ¢ 4 within the pump-cyl-
inder b connected together and actuated by
the piston, in combination with the immduction
and eduction ports, substantially as and for
the purposes specified.

2. The spindle n and ﬁroove, recelving a
rotary movement from a pin upon the piston

d, 1in combination with mechanism, substan-

tuﬂly as specified, for connecting the said
spindle to the steam-valve, as set forth.

L witness whereof I h‘we hereunto set my
signature this 31st day of March, 1870.

WILLIAM LIVINGSTONE.

VVltnessefs
- CrxAs. H. SWII’I‘
Gro. T. PINCKNEY.
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