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(GEORGE H. FELT, OF NBW YORK, N. Y.
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SPECIFIGATION fﬂrmmg pa,rt of Letters Pa,tent N0 224 668 da,ted Februa,ry 1'7 1880
' S Apphmtmn ﬁled Juh;r 23, 18‘?9 | |

_To a,ll whom @t mag J concern : .

Lo ’}Ymkmty,Stqteof\Tew York havemvented cer-
. ~tain new and useful Improvementb n anps-
s oor Enmnes for qumds and (:ases, elther forob-
o ,:S_J;-.;';_tammg a vacuumn or for COII]]_)IGSMOH purp%eb,; |

o ;-”"*__f:i'_lof which the following is a: specification.

S 1o

R meﬂ:lclent

5 '?;,-..i; of the cylu}del

o0 o It is well known that in pumping air, uther'
IR ]?_;for obtmmug a vacuum or for compresmng, it
is necessary to avoid all air-clearance in the
. pump-eylinder, else its action becomes quite:
LT Ohargmo the ends-of the air-cyl-
AR ;;_mder w1th a quantity of water suﬂleletlt 10 ﬁll-i_
" the clearance- -spaces, and thus insure the full:
discharge of air from the pump-cylinder at
" each str 011(3, has been tried.
e ever, a small nortlon of the water works over:
. into the air-reservoir at each stroke, thus caus-
. 1ing an air-clearance -to gradually fmm which .
P expands. during the return stroke and pre-
~ ‘vents the free admmsmu of more air, to avoid
-~ ‘which it has been suggested toreturn this-wa-
. terfrom the reservoir to the ends of or heads.
| but it hﬂb not been bIICCGSb-

In thiscase, how-

fullv effected.

Now, my invention ma,y be stmted to conmst?
~ inan improved arrangement of return tubes
~or-ducts extending from the reservoir to the

cylinder and opening into the sides of the eyl-

S . 30

inder at points behind the piston when near

- “the end of its stroke, through which: a qua,n-

tity of the water is 1eturned under pressure
. to thecylinder, thus avoiding all air-clearance,
~ andat the same time rendermo‘ the back- press--

33 ure from the reservoir effective on the back or

~ retreating side of the piston as an auxiliary to
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o rod. .

o the steam- -pressure in_compressing. or forcing |
B gout the ch%rne in front of the piston, ‘whereby
-+ .air or gas may be compressed- to a greater.
o density or water pumped to a greater height
"__'than would be otherwise possible. R
- In the annexed drawing the ﬁgure presents_
. a vertical section of a pump of the mdmarv
ikmd embodying my invention. - |
s illustrated, « indicates the pump cylm-
der, and b its plstcm, which is impelled in the.
: usual manner by the piston of a steam- cylin-
~ der or equwa,lent ‘motor arranged in line
~therewith at the opposite end of the piston-
¢ isthe valve-chest of the pump; d d, the
_s;.'?{suctwn-valves, 2 e, the d1scharge valves, f, { the steam valve on the steam (,ylmder Is such

S BT the su(,tlon pmt ’md q4q the dl.scharﬁe port%, -
Beitknown thatT, GEoraE H. BELT ofNeW.-

‘which are all of about the usual forin s and A

is the usual air vessel or reservoir, which inay =~
be connected by the pipe+ with. mnkq or other
suitable vessels. |

Now, the novel feature lies in the return'. =

duets or ports A A’ opening from the reser-

voir above the -discharge-valves and extend-
ing into the sides of tht., cylinder between the -
‘discharge-ports thereof, |
to the cvhndel;*, preferably through the walls
of the valve- chest, as shown, a,nd open into -
| the side. of the e}hnder across the stroke of

These duects extend

the piston at points between the discharge-

60'._

| ports, and rebpectn ely toward each end of .
| the eylinder, and in such position. re]latwelv SRR
to the stroke of the piston that when the pis-

‘ton approaches the end of its stroke in either
direction both of the 1eturn du(,t‘s A A’ open
,_hehmd it. |

- Valves L B coutrol the openmg of these

sages may be entirely elosed

ervoir. These eutermﬂ streams of wmter will

pELSbELG‘eb from the reservoir, by which the
amount of water admitted thlouﬂ h them may
be regul&ted as required, or by whlch the pas-
Now, when the
supplementary valves B B’ are opened it will
be seen that small streams of water will enter
the cy huder under the full pressure in the res-
80 - -
not only serve to Leep the clearance tully

charged, as will be readily understood, but in

being admitted across the stroke of the I)lStOIl,'

as shown the back-pressure of this entering

water uot only does not resist the movement

of the piston, but becomes a posmwe auxiliary
to the pressure of the steam-piston. Thus,

considering the pistonatthe middleofits stroke ~ = -
between the two ports A A/, it will be seen =
that the back-pressure from the reservoir on
each side ot the piston will be equalized, while =
| the pressure of the steam-piston forms an ad-
‘diftonal force, pressing the piston forward to

compress or force out the chargein front,and

| when the piston reaches the end of its StI’OKE‘,

.95

both ports A A’ open behind it, thus- giving
the piston a strong for wa,rd 1mpulse 1n terml-_.__

n&tmg 1ts stroke.

Now, the first part of the return .stroke of
the pump, which would appear somewhat para-
doxical, is performed as follows: The lead of
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that the steam is admitted in advance of ifs
piston atabout the time the pump-piston is pass-
ing over the last return-port toward the end
of its stroke, and as the pump-piston is then
being pressed forward by the back-pressure
from the reservoir through the return-duct,

which pressure is, of course, much higher than -

~ the steam-pressure, the steam thns admitted
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1in front of the steam-piston becomes cush-
ioned to about the same pressure as that im-
pelling the pumyp-piston. As the pump-piston
reaches the end of its stroke, however, so that
both return-duets open behind it, it receives a
sndden powerful impulse, which drives it a
little farther forward and cushions the steam
to a somewhat higher pressure than that on
the pump-piston. This impulse quickly ceas-
ing, the pressure of the highly-compressed
steam-cushion now reacts and forces the pump-
piston back ou its return stroke with a posi-

tive pressure till it passes over the first re-
turn-duacet, during which time a fresh charge 1s

drawn into the pump-cylinder through the
suction-passages, after which the remainder
of the stroke ot the pump is performed by the
pressure from the reservoir admitted through
the return-duct, together with the steam-press-
ure on the steam-piston, against which a fresh
charge of steam is admitted, to continue the
motion as soon as the steam-cushion expands
below the pressure on the steam-valves.

By this means the pump will discharge air or
water under a much higher pressure than that
of the steam which impels the pump, for the
reason that the back-pressure is either equal-
ized on the pump-piston or applied behind it,
so that the steam-pressure thus forms always
an effective working margin over and above

‘the pressure 1n the reservoir into which the
‘pump discharges. The pump will thuscoutinue

to accumulate pressure, pumping higher and
higher if the pressure is continued in the res-
ervoir, for it will be seen that no matter how
high the pressure in the reservoir may be the
steam always forms an overbalancing addition

againstit. In thiswayapressure theoretically

unlimited may be obtained with a small steam-
pressure and with a steam-piston having the
same diameter and stroke as that of the pump-
piston. |

It 1s not, of course, to be understood that in
pumping the high pressures stated the pump
draws 1n or discharges a fresh charge equal-
ingits full capacity at each stroke, for the pump
draws a fresh charge during only a fractional
part of its stroke, as already indicated, the re-
mainderof the stroke being effected by the rush
of the water from the reservoir behind the pis-
ton. Thus a portion 1s drawn into the cylinder
through the suction-ports at each stroke, while
theremainder comesirom the reservoir through
the return-ducts, thus producing a differential
action and utilizing the pressure of a volume
of water from the reservolr as an auxiliary to
the steam-pressure to discharge a small addi-
tional volume under a somewhat greater press-
ure at each stroke. | -

The pump is adapted for either liquids or
gases, for compressing air or gases to a great

50

55

60

65_

density in tanks or reservoirs, or for raising 7o

water to great heights.

Inthe drawing the pump isshown as adapt-
ed for compressing air or gases; but precisely
the same pump may be used for water or other
liquids. Ifor this purpose, however, I prefer
to have the discharge-ports somewhat larger,
and to have the mouth of the return-ports
where they open into the cylinder prolonged
by a groove in the side of the eylinder, as in-
dicated by dotted lines; but this is not essential.

What I claim as my invention is—

A pump constructed with the return-ducts
A A’ extending from the reservoir of the pump
to the sides of the pump-cylinder and opening
into the latterat points behind the piston when
at the end ot 1ts stroke, substantially as and
for the purpose herein set forth.

GEO. H. FELT.

Witnesses: |
CeAs. M. HIGGINS,
EDWARD H, WALRS.
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