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1o all whom it may concern:

Be 1t known that I, WIiLLIAM F. ROACH, a
citizen of the United States, residing at Hast-
ings, in the county of Cambria and State of
Pennsylvania, have invented certain new and
useful Improvements in Pamps, of which the
following is a specification. |

This 1nventlon relates to pumps, and par-
ticularly to that classof air and steam water-
pumps having two separate chambers, one

through whloh waterisforced and theothera

steam or air chamber for pumping the water,
each chamber having a piston operated by
one and the same. plston-rod

The object of the invention is to provide
improved means for pumping water to great
heights either by compressed air or by steam.

The invention consists in the novel pecul-
lar arrangement and construction of the sev-
eral parts.

In the accompanying drawings, forming a
part of this application, Iigure 1is a top plau
view. Fig.2 is an end view. Nig. 3 is a sec-
tion on the line x «, Fig. 1.

The same numeral refolences denoto the
same parts throughout the several figures of
the drawings.

The watel chamber 1 has the usual air-
chamber 2 and a discharge 3. A piston-cyl-
inder 4 is supported centrally in the chamber
1 by top and bottom partitions 5 and 6. The
partitions 5 have valve-openings 7 and the

partitions 6 have like openings 8. T'o the par-

titions above said openings are secured valves

0, composed of rubber or other elastic mate-

rial and provided with a weight 9* sufficient
to close thein, the elastic material permitting
the valves to bo forced open by the pressure
of the water in the chamber 1.

The cylinder 4 has a glass lining 10 to pre-

vent wear on the oylinder and to obviate re-
packing of the piston, as well as to preserve
the same against the effect of mineral water,
which 1s often so Injurious tosuch parts in 2
pump, in mining or excavating.

One end of the water -induection pipe 11 en-
ters the chamber 1 at 12 and the other end
of said pipe reaches in the usual manner to
the water to be pumped.

Steam is conveyed to the steam-chamber 13

by an induction-pipe 1%, and the exhaust-pipe |

[

‘which' said pipe extends through a supple-

mental pipe 16, connected to the water-pipe
11 by couplings 17, and through the pipe 11
between said couplings, endmn* in the coup-
ling nearest the chamber 1 and prowded with
a 1.:lee 18, similar to the valves 9 and 10.

Thusis formed a combined exhaust and con-
densing system in the water-supply pipe,

which affords a great volume of water close
to the pump as long as there is any water to
be drawn from, and the exhaust -steam is
quickly oondensed and discharged through
the valve 18, |

The semicircular steam-chest 19 hassteam-
passages 20 and 21 in permanent communi-
cation with the steam-cylinder 13, and the
ends of the said cylinder are provided with
pockets 22 and 23.

Below the cylinder 13 is fitted to slide in
bearings 24 a rod 25, having teeth 26. To the
ends of the rod are secured blocks 27 and 28,

which slide in the pockets 22 and 23, each of

said blocks being provided with a tappet-pin
29, which extends into the cylinder 13 with-
oul either of them or the said blocks closing
the passages 20 and 21, and the said pins are
engaged by the piston 30 to slide the rod 25
back and forth and operate the valve 31.
- The valve 31 has a segmental toothed por-
tion 32 and is pivoted at 31* in the steam-
chest, with its teeth engaging the teeth 26 of
the rod 25, and the valve is worked by the
sald rod to open and close communication be-
tween the said passages and the hollow base
15, to which the exhaust-pipe is attached.
The rod 33 of the piston 30 has a piston 54,
which works in the glass-lined cylinder4, and
said piston-rod is provided with packing-

glands 35, as usnal, and the other joints and

connections not before referred to are made

“in the ordinary manner, the lower end of the
hollow base 15 being closed by a removable
- plug 36.

When compressed air is employed as a mo-
tive power, the pipe 14 is detached and the
plug 36 placed in the opening left by said
pipe, and the compressed-air pipe 1s attached
to the opening left by the plug, the operation
of the machine being the same except as to
the condenser. Steam being introduced into
the chest 19 through the pipe 1* passes into

14 1s attached to the hollow base 15, from | the steam-passage 21, thence into the ¢ylin-
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“der 13, forcing the piston to:the right:and the -
exhaust-steam through the passage 20 and |
“into the hollow base 15. - When the piston en-:
gages the tappet-pin at the right; the valve 31:
18 reversed ‘which reverses the course of the:j
Hveand. exhaust steam thr'ou'frh the chest fmd -f

S 'cylmder |

1o

IR
. ton, said rod-teeth engaging the teeth: of the:

- ovalve to place the latter in position over the |

- i:gaid passages to simultaneously open the ex-.

~+ haust from ana to admlt steam t@ the smd:z-

o éoz.feylllldel

. ...-inder, and a steam-chest having passages to
:o:and:frony :the cylinder; of the:toothed valve:
pivoted in the chest, the rod slidable in the%-
. chest over. the v lee and having teeth en-f‘

T 2:5:

cwaging the teeth o;f.._.th& valve, _thezblﬂeL& on:|: .

"Having thus descmbed my mvention, what%
SERRETRESS | chlm as new, zmd desne m secure b} Lettels |
- The combmamon mth a stedm q hnder-‘s.:
EEEE :-ahawng & -piston; and a steam-chest having |
o passages: toand: from: the: c¢ylinder;: of the:|
-~ toothed valve, the toothed rod; tappet-pinson-|
-eachend of therod within the path of the pis- |

. The cmnbmatmn Wlth the eylmdel ha.v

631,324

- theendsof therod and working inthe pockets,

and the tappet-pinsprojecting from the blocks -

into the cylinder and ﬂngﬂwd by the plston
to operate the said valve. r - EREEI
3. The:combination, W1Lh ‘Lhe W a,tel and SRR
steam: cylinders; a pls:t.on_-md_h_&vmma piston . i
| working in each c¢ylinder, the water-pipecon- -
densing-pipes attached to the water-pipeyof i i
the. stea,m -chest having passages in commu-
nication -with the: steam-eylinder, a toothed: : .. ..
valve in the chest, a slidable rod, tappet-pins.
upon each end of the rod ;Wi_th;i.n_, the path of S
the piston,said rod-having acentral:toothed ..
portion engaging the: teeth of the valve to 1
operate: the L:},ttu- whenthe steam-piston en- =
gages the said pins, said valve: simultane- =
- ously opening communication between one
of the said passages-and: the said chest, and . -
‘| between:the other of: qmd pa,fs%mres zm(l the: . .

nected. fo- the water-cylinder,:and the con-

o ismd condensing-pipes.
25 ;ing a piston, pockets at each end of the eyl=:}
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In witness: whereof: 1 hereunto %e‘L m5 lmndg NESES

in the presenge of two witnesses.

WILLIAM I‘ hOA(II
YVltn(,sseS,_ RS
JACOB CRGWMER
..__.HA.RR.Y T, GOU.._LD...
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