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To all whom zt ma J cone 3 i

. Be. 1t know n thet I HENRY DM?EY ef Sun

-.--f;ji"-lgj*;ig;:;_' Fouudry Leede? in tlle ‘county. of" York ‘Eng-

h ereby deelare that the folloy wing: deeem ptlen,;;__f
con o takenin “connection with: the accompanying |-

S My inven tmn relates to pumping apparatus. of | onaFpassagesstand s°.

Sl this kind, ap pheeble under; the circumstances’
ot avhieh I have men tlened ebo ve, and : al*-,o mi‘{f
Jo 0 - other cases where a’ cem man d ef w ater p ress-'?":' |
fi;*,%?-;f',;;‘*‘*5-?'5'5'3';255?5-?;.5Efjﬂs_.:'f'?.'-'f’_fﬁi??-ﬁjure can be obtained, =0 T

st e wﬂl clescrlbe my 1mprm ed herl.aouml wa,-f'i-'{ ;;;{uppermost and leweet ehemberb of the valve-
[ it é.';,‘_;_ter pressure putn p, referrm & te the accom pe-x{;f
:i"f-?f‘izgég;EQ?.%;.g;;ﬁijj;‘;:,_;iff-',{‘j_{iﬁ_.f@;;.i..}'ny ing. drawmgb. 4 ~ |

‘Figure 1 represents a su.le uew- I‘lg. 2,

;g-“-:?"'f:-*-'--’.“”g’-.“é',i-i‘;.-';;ff{'pl.a,n, and Fig. 3 a lenmtudmwl seetmn of the
. whole apparatus.. Fig 1
1 enlarged.to show more ﬂlbtlllbtl} the mt,enhgf |
- of working the slide; and: the rémaining fig-
cLures represent to.an’ enlarged scale, the v..-t.l ve-|
S box for, alternating the action; Fl"‘S. 4and 5|
. being vertical sections on-tlre lmee v VWW,|
RREN I ?,;"__;ij;":"si".respeetwely, and" Figs. 6, 7, and 8 being see-_:
Lot tional p]a,ub 011 the lmeb X X. Y Y Z Z 1e-f.
speetwely g | n .
oo The: epparatub eonsmts Of two llerlaerltel';
7 pumps ermnged oue on each-side of a central |
o valve-box, C. - Bach' of the two pumps con-

. o sists of @ ﬁxed ‘Dbarrel,; F and F/, provided at
o its outer end with supply and discharge valves
0 GFG'and H H/, of erdmary construction. A
ST :hellow plun ger, P P" is fitted to work through
~ packing in the. meuth of each of the barrels

- F T, and is itself pronded with packing, to
- Work over a fixed tubularram, R R/, these two

invented an- Improve{lf{i

SLIbJ ect to:stoppage: by being flooded, whereas: _jj;;ner P

- pumps. worlced by witer-pressure m]nht (,011-{?’

‘box, respectively.

'_ ;_,;tltlen of the valve
. 1*i§ a portion of Fig.

“the ehmnber V3 being

box (J The two 1)Iun,9;ers P P’ are eounected’-;ﬂ% o

tngether by tie-bolts S, so that they move te-?'Q,fff?:":'f-'-;"

eompa;rtmeuts in its lieig b, -

-box.

the same eendltwu as Vi,

[iits apper: ‘than in its lower part, and lmv111{,--_;__?f----_*..f-_-'lg
| those parts working through [)cbblxlllﬂb inthe o

‘ternately subjected to and relieved tfrom the -
pressure of the water which works the pumps,.

, by the passage s*, put
‘always under the same condition as V%, and

| V1 being, by the passage s put alweys uuder-. EOERE

“géther, the one makin g its instroke while the .
“other. majltes 1its ontstr oke. | The v.-:tlve box b'*:_‘;j-}':_":.j;f‘-j;_j,i,-;;;_.f:z_f?.j::f}j;_;?';,
| is'di vided' by horlzouml p‘II‘tlthDb into: Lh ree - Gk

The apper com: .
S -partment 1s- divided by a vertle;tl pert1t10n-'_,;“i_.r-,-‘-;f-f;-a-"-'f'é',---ﬁ’.'-'i:’?f"“
'"*"f'---if;”{"f"i-??'-};-!;?i:!f';:j;?sheets of drawings: “hereinafter referred  to, |

L Yinto ‘two vilve-ch a,mhere the: one ‘of ‘which *
S formgia full and exact: speelﬁcetwn of the seme,%‘- "

| :_(,ommumeetes with a [)1[)6., 1, supplvmﬂ wa,ter_i;__'j;'.;"-"{;_if-;'--.;_:';-5__';’-{_jl;._'?_;?;;';i:
o wherein T have-set forth the nature and prin- | wider pressure for wor kmg the puwmp,-and . o0
E ;‘-i{f}fj=--;f;;i.-re;ij}_f.;f{ﬁf-‘?.;},;;_;.;7?.'.f;.?rfegclples of- my sa,ld'---lm pro véem ent by wllleh my: .f}tlle other with'a plpe, Q;-by whu,h the’ W l,ter_i e Bt
i o0 invention -may be distinguish ed ‘from ‘others | is discharged. after it has worked the pump. = ouE
e ot similar’ elcmss, together with: bll(.h perte as- ‘The mlddle eompdrtmeut isalso divided: by A
Arim AL claim: and desire. 1:0 seeure b y Letterb Pad: |
i, @ t—th&t is to say’:. RGN

§ s}:}vertleel partitition - (IJI'&HSVLI‘bb ‘to that in the -
L U Tt often h"tppens thet in niines or- bhe{tsﬁi‘;-*’

“jpapper: eompertment) mto two- chembere, the o
e ‘1 'oneof which communicates, by the hollow r ran i
L ?;-i;'gi;steem puin ps cannot: be setel y armnged at'a- ‘R, Wlth the one’ pum p plun ger P, and the-oth- .;If;L.-'._i_;"@,-‘_:.i_;_: i
SRRy -,'fff}ff-f“:{Fffl’}level eufﬁelently loer for euetten \Vlthout Dbeing :;-_;er by the hollew ram R, ,with the ether plun-;i-_gj-:‘-'.;;"f;ff'-_?
s Iu ‘thie ‘lowest. com partm ent. of ‘the = . -
L'valve- be;s: are.four cavities, of which each di- " 70
S tinue to act, notwmheteudmg theu' immersioit.: 'f;;'eﬂeua,ll,y -bltua,ted p.:ur eom mumedtee by diag: -
R T _ lhere are fem'ialvee,"'.’-;_*f-i-}-f;-;.j';:;--_._--;._-;: )
[VEV2V3 V‘* nbted in the valve-box 'C,each -+
‘of these vaflves bemg of eylindrieal form. hrgerlg,f S

- The valves seat. by the . .. ¢
?'fshoulders of their enlarged upper partson -
:'I‘-i:_'ﬁf,seetmge prowded in the upper horizontal par- = . .
' Thetwolowest cham-
‘bers under. the valves VZand V¢communicate, =
by small pipes s? %, with ports of a slide,s, =

| which is worked, as L will presently deberlbe,-’** =
‘in such a manner that these chambers are al;

1 will suppose that the pipe s2 is eha.rﬂed R

V4 are closed down on their .seats.

‘Thollow ram R into the plunger P, while bgs, the

‘with the water under pressure while s*is open -
to discharge; then the pressure acting on the
‘under sides of the v alves VZand V3raises them
from their seats, while the other valves Vland
By the -
‘opening of the valve V3 water under pressure.
supplied by the pipe I can flow through the

o rams pro_]ectmg eeeh from one suile of the valve— 0penmg ef bhe V.:Ll\Te V2 water from the other




- and slide. .

- plunger. P’ can ﬂow back through the hollow 1 apphcatlon of hydrauhc [Jl essure as a motn e'_
© ram R/, and escape by the outlet O. .. The plun--| R
ger P being thus subjected to pressure while |

Pris 1elleved from pressure, the two plungers

- . are caused to make their stroke in the one di-

- rection togetllel the one P/ drawing in water
Dby the suction-valves G’ into the barrel F/,
~and the other P forcing water.out of the bm"
- rel I by the discharge-valve H. If now-the |

© - pipe s° receive the pressure while 82 ] is relieved,
then the valves V* and V! are opened and Vz'

and V3 are closed, wher eby the action of the

~ plungers is reverbed and thus by alternating.

- ‘the supply to and dlbth&l‘ ge from the pi pes’ 32 _
| R R/ into communication with the inlet and

| with the outlet substautmlly as herem de-- N
'.sulbed | .

& the pamp is cansed to make 1ts sumessn’e
. -reeiprocating strokes.

" The slide s is of ‘the ordlna,ry D lm_ld com-"_‘-
o .,_mfmdmfr two. ports. leading, reapectwe]y to |
- the pipes §? s* and a central dlscharge-port i:
~and working within a Ja(,ket supplied with. wa~_‘

o ‘The slide-rod is connect-
ed to alever, T, to which is conuected a tap-

- pet-rod, ¥, hwlnﬂ'on it stops suitably ad,]usted'd
- to the strolxe of the pump, so that a elip, U,
“projecting from one of the tie-bolts S andf
~embracing the tappet rod & in dppmdchmgs |

. each end of .its stroke, bears against one or
‘other of the stops, and moves the tappet-rod-
When for example, the pump is
appr O&thll“ the end of its stroke to the ieft

. hand it moves the slide toward the left there-?. :

“ter under pressure. -

. bv uncovering the right- hand port for tlne ad-

- mission of water to the pipe s? from the Jacket,
~and puttmg the lett-hand port and pipe s in-
- communication with the dlscharge. |
~action the valves V2 V3 are raised and V! V¢
are closed, and the moveulent of the pump Is'

| I‘G’VGI‘bEd as already explained,

-~ Havwvi mg thus described the nd,ture of my m—-- |
- vention, and the best means 1 know of carry-
~ing.the same into practical effect, F hereby 3
'_ deulme that I make no general clalm to the |

1

"By this |

power for working pumps; bat I ¢laim— '

1. A hOI‘lZOIltdI ‘water-pressure pump con-
_h sutm-:r of two balrels., F T/, having hollow
| l)lullﬂ'bfb P P’ tied together, .-_md fitted to work
‘in_the barrels ' F T/ over tubu]ar rams R R/,
'icmnmum(,dtmg, reqpectn'e]y, with a central o
‘valve-box, C, substantially as herein described.
2..The valve-box O, having chambers com-
1 mumcatmfr lespeotwe]y w1t,h a supply-inlet,
I,and & dlscharge out]et O, and with the two o
holloty rams R'R’, and contammg four valves,
A ARAANES arra,nged to operate in diagonal

pairs, so as alternately to put each of the rams -

3. The. Lombmatlon of the Valve box O Wlth'

‘the slide s, and its ports and communicating .
‘pipes s? §3, arr anged to opemte 10 such mmanner. - -
that aocordmg as the slide s is moved to the
right or to the left the one pair of the valves '
VIV?2V3V4is subjected to presstire while the =~
‘other pair is relieved froin pressure, snbstd;n- L
_'tmlly as herein described. |

4. The combination of the b‘u*re]s F I" w:th'

-'theu" supply and dlbchdl ge valves G G HH/,
the plangers P P’ with their tie-rods S, the -
Thollow rams R R/, the central valve-box O Wlth- o
its valves VI V2 V3 V4, the slide s, and its pipes
2 §% and the. tappet- 1'0d I, and lever U, form-
- | ing a horizontal water-pressure pump,.con- -

| stracted and ol)eratlng substantlally as herem o
-_descubed -
) lntestlmonywhereoﬂ ha,ve SIgned my name';.-} o
“to this specification in the presence of two sub-
seribing: Wltuesses thls nmeteenth day of 0(,-_- o
]tober 1875 | R

HEN R-Y DAVDY

Wltuesses
(JHARLEb D ABEL

J OHN IMRAY
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