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ARTHOE

IMPROVEMENT IN COR

Spe cification fmm.no‘ part of Letiers Pui

T all whom it may coneern:

Be it knowo that 1, ArTrRUR J. L. LORET&
of Brooklyn, in the (,ounty of Kings and Smte
of New York have invented a Compound
Highand Low Pressuu, Steam-Pump, of which
the following is a specification :

My invention relates to that class of ma-
chmerv known as compound high and low
pressure steam-puinps.

These machines cousist of Lhe combination

of & compound steam- -engine and a pump, the
‘(,ompound stedm-engine having its cylinders
arranged in pairs, so that, sredm being admit-
ted to the first eylinder, the boiler-pressure
exerts its full force upou that eylinder with-
out any expansion, or with very little expan-
sion, and is then passed into the second eyl-

inder, where it is allowed to expand. dowu to

or below the atmospherie pressure.

My invention counsists of two pairs of such
engines combined with a pump, the whole be-
ing inclosed in one case,

One of the peculiarities of my arrangement
is that there are no valve-stems, or sunllar
mechanisms, connecting with the atmosphere,
through which steam might escape, and there
are in the entire machine but three metal pieces
acting as steain-valves. The valves which I
mmark as R' and R? perform a very important
: leature in my invention, serving the purpose of

a4 steam- v(tlve, admlttmg the steam to the ex-
~pangion-cylinder; also, serving as part of the
»piston of the hlgh -pressure oy]mder passing
- the steam which controls their own movement,
andacting asan exhaust-valve, thie whole being o
effected withoutany complication of parts, sim.
ply by the bhapmgand arrangetnent of one met-
tal piece, -This metal piece R'is controlled part-
ly by:the pressure of steam, partly by friction,

- partly by impaet, and partly by the action of

~certain metal springs, which forma very impor-
tant part of my invention, serving to eushion
#the action -produced by the blow of valve R?
against the tappet Y, and to arrest the move-
<Hireniof R and also servmg to open the con-
- necting-valve between - the high-pressure.and
“low-pressure eylinder more. guickly than. it
“eould bé moved by the mere action of .steam,
= amd-alsosserving to keep the low-pressure,
inder exhaunst-valve firmly closed.

I L. LORETE, OF BROOKLYN, NEW YORK

i No, 136,071, dated May 26,1873; relsﬁnoN
April 24, 1877; &*pphcatlon filed June 24 1876.

It is observable, hkemse,
that 111 the steam- passages. g:3

. bh) ongh.
openmg.s, but; the passages are i
straight from one chamber, ‘o
will be observed that this re sul
to the fact. that the motions.
parts of this machine are all.i 1 Tines,
the tappets and steam-valvés move. 0 the
same central axis, the water-valves and | pulnp
chambers are concentric, and the plstons a,nd
water-valves are also concentri
central axis, It will be obser
Fig. 1, that large area of suction and dehverv
Valves is obmmcd by plauno them. in.a an-

pump- chdmber. This ch&mher bemg"
tween the two water-pistous, t} ,
chambers. serve for both pistons, and duu,t
passages to and from the valvegare. obtmued
These valves are disk-valves. bupported on
spindles, and the delivery-valves are set back
to back on the same spmdlus -s0 that . the
opening of one tends to close the other, while
the pressare of the water which Aows' out )
tween them tends to close them hoth,

water passes into the punp- L,hrunber's fr
space between twosnction-valves, thhvalves
are separated from the dehvery valves by a
pmrht]on. Is IS plain that one vt Ll\b of pach

chambers of the double pu.mp.i I‘he rin _
the chamber Q are packed by means of. the
pressuré of the water in (,hambur 2 actmg
upon their backs.
In my invention, ]1kewxse atter the Steam
has been expauded down to or below the at-
mospheric pressure, it is passed into a pap-
chamber and is there coudeused by the action
of the water upon it.
In most of the engines of thls
valve-gearing is operated by a sepa,rate motor,
or what is termed an “auxiliary” o1
mental” engiie, the sole office’ ot Wh101
operate and regul‘xte the valve- moveme :
the main engine... .
In my mvenmon T make use of no separabe
valve-motor, but arrangé the elements which
constitute the valve.gear so ag to peiform; the
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functions of an amxiliary or supplemental en: | lar piece H, the outside being packed by spring.
gine, or; in ‘other words, incoporate the ele- | rings, or rings acted upon by the pressure of
“ments of a supplemental valve-gear in the | the water, set in the parsition Q of the water-
main valve-motion of the engine. Thus the valve-chest eylinder C. : '
main steam-valve, acting as auxiliapy valve— Thus it'will be seen that there are six cham-
“that is, in addition to admitting the high- | bers, viz., N! and N* being the high-pressure
pressure steam or supply into the motive high- ylinders, M! and M? the lew-pressure cylin-
pressurecompartment—'admitsthesteam upon | der-chambers, and L' L? the vacaum and wa-
" the motive portion of the other valves, being | ter, ¢ylinder chambers, the latter connecting
ulso acted uporn its faces by the pressure from: | directly with the water-valve chest. 7
within the high-pressure steam-chest and the | - The valve motion and auxiliary or supple-
. varying pressure from without. . mental valve-gear consist of a double valve,
‘Also the equilibriuny-valve and main ex-{-0, Fig. 2, arranged "with “two - faces, Whand
- haust-valve, which are one metal piecs, in-ad- |-W? provided with operating-tappets Y, and
dition to thé functions of admitting the high- | upon which faces it is acted upon by the press-
pressure steam into the low-pressure compart- “ure from within the steam-chest, and the va-
went, and exhaustingthe same atterexpansion, | rying pressure from without, and. the move-
performs the functions of auxiliary piston or | mentofthe thainengine, through the medium
valve mover, by being acted upon the'opposite | of the impact of the face X of valve R*or R,
_faces by the pressare-of the steain -within the | and the tappets Y, the force of the blow of
bhigh-pressure-cylinder ecompartment and then the last-mentioned operatien, for the purpose
‘ad mittitg the steam intothe low-pressuréswcyl- | of breaking the ‘valve - joint: W? -or W2, -be-
inder compartment, toact there again upon the | ing reduced by the gradual -applieation. of
face of the-exhaust portion, each valve piece | the force 6f the engine oceasioned. by the re-
thus performing the fanctions of ‘main valve | ceding of the face X of thedouble steam-and
and auxiliary or supplemental valve. . { exhaust valve R?, which compressesthesprings
_Another element used: in this apparatusis | of ‘said valve in the low-pressare cylinder:be- -
a spring, which peeforms varions functions, | tween. a -t on.aatud which secures the pis-
"“and becomes an importantadjuunct to thevalve | tou G2 or G to tubular piece Hand the valve.
mechanism, although not being an-indispensa- | This:action pot-only, as above stated, throws
- ble element to make the machine operative, | thesaid force gradually upoun the tappets ¥,
.-yet acts as an important element to assist in | for the above - mentioned. parpose,-bat- also
the operation and soften the actions of the | arrests. the movement of the valve R?for-the
impact of the valve-gear and main-engine. .- “I-purpose of ‘elosing and -opening - passages S?
The invention congists of two.cylinders, A | and T? without shock;. and, farthermore, re-
and B, Fig. 2, bolted by flanges D! D? to-each | duces the force of the impact of face Z of
end of cylinder C, said-cylinderC forming the | valve R* on the-opposite ‘side, and. ‘tire inside
- water-valve chests and being divided intotwo | face of wdylinder-head of A, by:retarding the
‘compartments; Figs. 1 and 2, B E?, each-pro-. :mowmenfgof the cembination:of pistons (the
. vided with four metallic disk-valves, faced with | main engihe) to the-extent-of their compres-
rubber and working loose on spindles, com- | Sion, - 0l b T oY Teaew
partment E! containing the suction-valves, |- ‘The force -of this impact is-alse reduced by
and E? the delivery-valves, also provided with |-the compression of ‘the springs-at the end of
nozzles F' and F2, to which the proper saetion | the ‘enghue, where the . impaet: oceurs, as.will
and delivery pipes are -attached.- Each cyl- | now be: explained. .. Sappose the valve R'.and
. inder A and B, Fig. 2, has a piston, G and G2, | pisten -G to be moving toward- the. head . of
the two being connected together by the tubu- | cylinder M!; then it is evident that the force
lar piece H, thus uniting the two pistons and | of the impact will be determined by the force
forming, with the eylinders A and B and wa- | which ‘holds ‘R! against G -in-closing the port
_ter-chest C, four compartments or.‘chambers, | 85 or, in’ other words, by the - pressure- of
viz.,, Lt 12 M! M? two more, N' N2, being | steam id cylinder N. Itis'plain, if this-press-
formed inside the tubular pieece H. by -the | ure on the face X of R':be reduaced, either by
steam-chest I! J2, which is held in position by | a decrease-of steam-pressure, or by a counter-,
- the tubes J! amf J2, through which the-steam |-acting: pressure: on - R}, that the force eof the
enters the chest; each tube being made fast.| impact between Z :and the cylinder-head will
_to the_heads of _eylinders.-A-and..B, the-tube-{-be -correspondingly redueed: -~ The action of
J? being bolted to a wrought-iron plate, K, | the:springs on: the back of B! is to counter-
whiech is bolted to head of eylinder B, making: |-balance.the gteam-pressure on X, and, there-
an expansion-joint, thus allowing for the dif- | fore, ‘o reduce the force:of the impact between
ference of expansion between the large.cylin- Z-and. the cylinder-head: . . . N
der and tubes. - The steam-chest. is ‘made in!| " 'Fhe operation of .the pump-is thus: The
two pieces, [! and I?, in order to enter the ‘steam; entering:through either of the tubes Ji
steam-valve O. The steam-chest has also two | .or % bat new represented -in Fig. 2 entering
grooves, one in each- half P! P? containing | J% enters and fills-the interior of the steam-
packing-rings acted upon by the stéam:from, chest T 1%, ‘The main steam-valve O having|
the chest, thus packing the interior of tubu- previously been’.thrown open, the stear en-
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ters through the valve-openings, as repre-
sented by the arrows, into the high-pressnre
steam - chamber N - Now, the stedm’:chiest
being held fast by the tubes J! and J2%, the
steam will move the whole combmatmn of
piston G, G, ‘and H, forward. The steam also;,

pressing agamst +he bacl of .the valve RY,.

throws-or holds it in its forward position, lebi)-
ing the steéam from escapiiig through the pas-
sage S* of piston G into the low:pressure cyl-
. inder-chamber, and’ compressing the’ springs
between the nut on the stud, securing the pis-
ton G to thie tubular piece. H, and the said
valve Rl thereby- tlansferung a ‘portion of
the entire: ‘pressure upon X to- the extenrt of
the compression of the spring into the motive
pistons, and counteracting thé pressure: upon
the face X or: bahncmg the' valve-RE iu re:
gard to the plessure from within the cylinder:
chamber N1 to ‘the same extent, the vilve R
also-openivg the' passage TLon the inside of
low-pressure cylmdex MYy a}lowmg the vapor
that has been used “in’ the previous stroke to
escape through ’1‘1, passing the annalar-waters
valve U, (whiekl ‘is open and- bears’ agaiust
its gumd V.) and then into the waterivalve
chesb. R

:The vapor - being * below - the @tmosphcmc
pressure; the dtmmphere will for¢e the water
into the water- -cylinder LY, entering first-the
nozzle F, openiug the smtmn -valves, aud then
entering ¢ the eylinder Lt " Row, should thé

water enter with'too gréeat’ a velocity into ‘thé |
cyhnider LY ‘the annular water- valve  UYwill’

close the pdbsage T, Keeping the ‘water from
enterivg the low - pressule eylinder-chanber
M!; also, packing the Ppiston- G! by ucting
.upon the packing-rings‘in the valve U, The
‘valvé being closed, and notallos wing the VdeI‘
to pass-into-the water, and thie space’in the
low-pressure cylinder continually decreasing,

- 'theé vapor beiiig | ‘compréssed will again credte
a’ pressure whicl ' will [inmmediately opeu ‘the
valve UY, again allowing- the steam‘to mix: in
Wlt;h the. watex"

"The part of ‘the valve R in the ‘high'press:
ure ¢ylinder aronnd “the “tube J! is packed by
aring; wln(,h is acted upon’by the pressure of
- the steatn in eylinder N

Now, while the aforesaid operation is taking

place in-‘cylinder A, the high-pressire steamn |

which was prev:oubly in eylinder-chamber N?
now passes through the passages 8 of piston
&2 into the low: -pressure cylmdel chramber M2,
and acting upon piston- G% a part being in
equilibrinm with N2, the valve ‘R? ¢closing Lhe
passage T? the valve beilig acted upon by the
va,rymg lOW -pressure ﬁteam and the spriugs,.
which, in the previous stroke, were kept com-
pressed by the ‘pressure of the steam acting
upon the- portion of“the valve in the high-

pressure”cylinder-chamber. N2, the triction of
valve R? where fitting aroubd the tube J?,

belng reduced by the Jpressure of the btea;m‘ '

“being taken off -the packing-rings, in conse-
quence of the high-pressure cylinder N beiug

I ‘rhrowu mLe evuubrmm Wlth the 0OW:

| of the valve O. ‘Now, as 800 :
- enters ‘the cylinder N, the. passage. 52, ha,vm 4

 rushing into ‘the low -préssure-

- face by the pressure within. the. steam
the side W1 of valve'O will ‘be throw -
.equilibrinm, causing it to fly over cmd,(,lose

eylinder N2 Theanuularwater valve;whiehd 1s‘
- facedvwith rubber; closmg the -passage T20f
the piston G2, bemo ‘acted upon Ly the atmes:.
pherie pressure an(l the height of.the’column:
of water to which it'is forced, the piston (3%
l)emg packed hy the water- presaum acting on:
the - packing-rings “in the water-valves: [J%.
Now, when the pistons’ approanh the ends-of :
their stroke, the tace X of the valve Riin the.
cylinder:chamber N? will strike the pr ojecting
tappets: X of the steam- valve O, tha ve-be
ing acted upon’ by the pressure.of .the feam;
on the mude, and there being,: -almost 3, per-
fect vacuitm'on the outside in the cylmder-N?-
hj the entire -expansion of;
valve R? will theu, of course, 1
seat, iu 1)retereuce to the open,
Q, thereby closing the:passag
(,losmg being somewhat chegke
pressing - of the spring’ acting
valve in the cylinder M2 " Th
seated on the face of piston &
thie eutire pressure of steam’
ber NL,in addition tothe expa ?
low-pressure cylinder-and momeutum, to: ‘ope
the valve O on- ‘thé side of*the. cyhnder N
" The foree 'of ‘the main eﬂgme “having:
gradually brought to bear upon ‘the tapp
- by the re(,edmo of the fa.ce X of the .

movlng and breakmg the ]om”

prevmusly been’ (,losed the pressuLe o,f St
in eylinder N2 will- become equal to that, inithe
steam-chest——that is, before: the plston
gms to’ move-on the return stro Ich
ing. the ‘oug:half W2 of the. le
riam.

Again, while the Valvc Rz lhas. pene, ,
steam-valve O’ by striking the a,pp(,bs Ny th
valve RVin eylinder M! has_ struck
der- head of ‘A with its face Z, opeui
sage S' of piston G, the stmm i

thie torce of ‘the tinpacs of thetwi
cslmdel he&d of A and fdbb 2 of

p1stay
cauaed b\ the compressitig of the sprlngs
the ()p[)()blte mde, as. Jusb descmbed -

brourrht closer to its” beat,'d d; onsequenﬂ ;
_mt;hm the reach of ‘action upon: l‘lt;If: 0

the steam-openings of cylirider; N"
ing those of eylinder ‘N2,

The steéam being shut off, fry
and the valve RV having been:

by the. aforesaid operation, the




‘exert its elastlc force bv moving the combina.
,ﬁon of pistens by the pressure of the expand-.
ing steam: acmng upon the whole acting-sur-
faee in ‘low-presstre eyhnder ‘M2 and the inte-
‘rior face of the piston G in‘conipartment N,
minus thé portion of the face X of valve R1
which forms part of the piston, the pressures,
‘of steam upon this latter faee holding the!
valve R against the head of cylindeér A. "By
this action the spring, which was previously .
cempre%ed 10 M, will recede, thereby assist- |
ing the motion-pistons ‘with “the expandmg.
steam and momentum to'complete their stroke :

_agaigst the eushioning action of ‘the steamin
N2, just admitted, until sufficient steam froin :
‘W' has'entered MY, thereby reduem & the press
ure-in N, and mcreaelng‘ that -in "M, conss-
quently throwmg the portion-of the Valve R
in - N'inte - equilibrium, atid acting upon the:
face of R', which covers the passage T in M1 :
and- whlch by ‘the above - wentioned move-,
‘tnent, has been brought closer toward-its seat,

T and (,eueeqeently, within reachof‘action, when
the whele avtions 'will 'suddenly be reversed
‘the valve Rl fying toward the plston G cov-,
ering-its 'said passage T and. opening & by -
the action of the stean upon: its surface in M,
iwﬁeh ‘surface, upon’ examination of Fig. 2
‘will'be found dotible that of X; thus inereas- |
ing- “It8° miotive action-in this “direction-in the
_sanie proportion, )and the -action of thé springs
‘which were released by thé pressure taken off’
face~ X, thus  keeping ‘the expanding steam
from going thrbugh into the’ W\a,ter, and -al- .
lowitrg the stearn from N1;now expandmg mto
M, to exert its- elastie: fmoe ‘dgainst: the: pis- -
o G in Gompartient” ‘MY, and ‘4ssist the ex-
ertion of the ligh steam in N® on ‘the ‘return :

- movement of ‘the -eombination of pistons: or |
main ‘engine, ‘the “friction of - the  valve: R
arvound. the tube ! beiug also reduced by not’
being acted upon by the steam, there being
an equilibrinm of steam iu-tlie cylitdérs NI
aid M'when ‘the: pressure of the expanding:
‘steam falls below that of the atmosplere, or
‘thiat of the: hug*ht of the coluinn-of water that
is bemg pumped; then the dnuular water valve
UT will keep the water from: entering the ¢yl-
inder M! through the passage; T'~—also pa.ek-
ingithe piston G with the water aeting apon
the pacéking-rings in its periphery.

~Having explained’ my invention, what I
claim, and (degire to secure by Letters Patent
13—-

- The mmnﬂemenhof;tbe p)si;ons (oL G’ ind

thexr ey]mdersA and B, connected by tubular
~piece H, the partition Q of the vacuum and
pump chamber C, the steam-ehest I' I?, and
chambers N! N2, M’ Mz, and” Lt 12 all con-

stracted " to operate sul)stantlally as and tor '

the purpose set forth.

. The‘combination of the double valve R1
its packmg—rlags and springs, the tubes J! J2
with the eylinder N N? and M! M? all a.r-
ranged substantially as shown, and for the
purpose spoecified.

The comblnatmn of the aunnlar valve U

w041

provided with packing-rings, ‘with: the double

valve R, a.rranged substantiaily as shown,
-and for the parpose described.

. The eombination of the “steam: chests Il

’I’ h(wmg grooves PP and paekmg, with the

deuble valve ‘O, tappete Y, ‘connecting-tube
H, tabes J* J2, secured to’ eyhnders A'and B
and suitable" valve -openings, subsmntlally a8
and for the purpose deseribed.

-5, Thé  eylinders A B, bolted with ﬁanges
DU D?:to-the chambér G, contammg ‘the suc-

‘tien and-delivery valves, in -combination with

the pistons G G?, passages St 8" T1 72, tube H,

double: valve R, annular valve U, steam ehesb

I* I2, valve O, ‘and tubes J; all’ arranged suh-
stantla,liy a8’ a.ud for: the purpose spemﬁed
6. A-steam-valve, Rl in combination with

‘the ‘meals, subsbantlallv as specified, whereby

it-is moved by three forces, the movement of
the engine, the foree of the steam upou “its
surface, and the action of % compreqsed spring,
tire ‘blow of the engine upon: the valve being
cushioned by means of a spring, and the valve
| moving slower than it would without’ the in-

1 tervention of the sprmg, substa,nmally as’ de-

seribed.

- 1. The combma,tlon of a double valve, Rl
aetmg ‘g main‘valve and aumhary piston and
valve O, acbmg as a mainand auxiliary’ valve,

“with 3 sprmg acting to-start the double valve
‘R, and move the same toward one of its seats,

wu;h the assistance of. the steam’ admitted by
valve O, in addition to- tle funcfions of ‘cush-
toning t;he aetions of the. tappets Y of valve

@ aga,met the valve RY d:Il(] cuehlomng ‘the

diction of ‘thé valve on' one et 1ts beats, sub-
stantially as described.” ; :
« 8, A compound valve-pmce, R, in combina-

‘tion with and acting as the connecting: valve
‘between ‘a- high and- low ‘pressure cylmder,

and’as ‘the exhaust-valve for a low: ‘pressure

'cylmder, combined - with and:‘carried in the

‘piston of the high or low pressure eylmder,
substantially as described.

9. A compound valve-piece. R il combmd .
tiol with ‘and-acting as the eonnectmg -valve
bétween a high and low pressure’ eylmder,_
and-as the éxhaust-valve for 4 low- -pressure

cylinder, and being actuated by the pressure -

‘of “stéain upon‘its surface, the- said valve ad-

| mitting the stésm which acts upon it in‘the
]ew-pressure cylmder, subsba.utla,lly ‘as’ de
seribed.

10. The combination of a steam- va,lve and
asprmg, ‘which spring ‘serves to cishion the |
action produced by the blow between a tap-
pet and thie valve, and to ‘aid in arresting the
movement of the velve, substantlally as_ de-
scribed.

11. The combma,tlon of & steam valve anc
a spring, which spring servés- to cushion the -

| aetion produced -by the' blow between a tap-’

pet 'and the valve, and to aid in arresting the
movement of the valve, and also to act at. the
proper time to move the valve, substanbla.lly
a8 described.

12 A compound steam-engme arranged



. vear : '

with a steam-chest in the' eenter of the 8ys-
- tem, 8o that the steam passes into the engine
in a space between two high-pressure pistons,
the valve of the said steam-chest being oper-
ated entirely by forces within the cylinder,

and there being no valve-stem or other con-
trolling mechanism connected with motive |

power outside of the cylinder, in combination
with the valves of a low-pressure cylinder,
substantially as desecribed. . ‘

13. The combination of a water-cylinder,
two water-pistons, and a set of suction and

delivery valves surrounding the water-cylin-- -

der, the sajd valves and their communicating
ports being set between the two pistons,
. whereby direct passages between the water.

chambers and the suction and delivery pipes’

are obtained, substantially as described.
14. The combination of a steam-pump with
a packing-ring, which serves to close a slidin g
Jjoint, and which is packed by means of the
continuous pressure of the delivery-water
upon its back, substantially as described.
15. The combination of a main valve, an

auxiliary valve, and a tappet, concentric with

each other and moving on the same central

axis, whereby direet action of all the parts on |

each other is obtained, substantially as de-
" 8cribed. '

16. The combination of a main valve, an
auxiliary valve, an auxiliary piston and a tap-
pet, concentric . with each other and moving .
on the same central axis, whereby direct ae-
tion of all the parts on each other is obtained,
substantially as desecribed, . o

17. The combination of & main valve, an.
auxiliary valvé, and a tappet, concentric with
each other and moving on the same central
axis with a spring, which serves to arrest the
movement of the main valve, substantially as
described. - i Co ] :

"18. The-eombination -of .a_main .valve, an _
auxiliary valve, an auxiliary piston and 3
tappet, concentric with each other and mov-
ing on the same central axis with a spring,
which serves to arrest the movement of the
main valve, substantially as described,

19. The combination of an auxiliary valve
and tappet formed of one piece of metal, with
a steam-valve and épring, which serves to ar-
rest the movement of the steamn-valve, arising
from the impact between the tappet and the

‘valve, substantially as described. .

: ARTHUR J. L. LORETZ., .
Witnesses: : : :

E. N. DI0KERSON, Jr.,

GEo. H. EvANns.




