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To all whom it ma,y cancerw o
- Be it known - that I, HARMANUS LANSING

PERRINE a citizen of the United States, re:

~ siding at Milwaukee, in the county of Mil-
5 waukee and State of Wlsconsm haveinvent-
ed certain new and useful Improvements in
Vertical Steam Ends for Twin Airand Water
"f’umps, of which the following 1s a specifica-

~ tion ,
1o - The mventmn herein rela,tes to improve-
ments in vertical duplex steam ends, wherein

]

I

{

reversmﬂ' plstdn and 1tS cylinder, are seen
p&rtlally insection and partially in elévation.
Fig. 5 isa plan view of Fig. 4 with the port- 55
c&stmﬂ‘ partially in hormontal section, show-
ing the steam and exhaust ports for cyhnderl |
No. 2 and in dotted lines. for cylmder No. 1.
Fig. 6 is' a front elevation of a pair of cylin-

ders fitted with differential or trunk pistons, 6o

| the steam-chest removed t0 expose in the

‘valve-seat the steam and exhaust ports for
each cylmdel together with the steam-sup-

two high-pressure or simple steam-cylinders | ply port, and in Whleh the eylmders and ports

of equal diameter and stroke are einployed | are in one casting

with a working beam; and my said i 1mprove-
ments consistof cer tain combinations of parts
in which the working beam, valve-gear, and
slide - valves cooperate for contr 0111110' two
- steam-pistons of a duplexsteam end in a way
- and by a novel combindtion when applied to
2o drive a pair of vertlcal ‘pumps; more particu-

15

- or ‘jet type. -

The object of my new combmatmn is to
work two hwh-pressure steam-eylinders with
a single valve comprising. two D-valves in

‘one rigidly connected and in line and in such

manner that the two plstons are caused to I nections and compound levelsshown in Figs.

travel in opposite directions, erossing in the
center of the stroke, the uniform movement
of each bemg mamtamed throuwh the work-
ing beam. o -
" In the drawing gs Whlch embod ¥ my 1mprove-
- . ment, Figure 1 shows in.front elevation a
' 35 pair of smlple steam-cylinders, valve-gear,
and work-beam, as may be applied to a ver—'
tical twin pump in" which the valve mech-
anism is operated and controlled from the
- work-beam in accordance with my improve-
ment. Kig. 2 shows an end view of the com-
~ pound levers forming a palt of the valve-
- gear.
| port-ca,stm taken on the line & z of Fig. 5,
- showing the steam-chest, the auxiliary cylm-—’
45 der, sllde valve, COﬂlpPlSII]"' two D-valves in
- one Trigidly connected in line, and exhaust-
port for No. 2 cylinder. Fig. 4isan enlarged
. elevation of the steam-cylinders, the chest-
- cover being removed to _expose the valve-
- 50 seat, and the ports seen in dotted lines for
| cylmder No. 1, while the.double D slide and

larly vertical aii- -pumps, in connection with |
a condensing appamtus, e1ther of the surface |
| steam-chest and- reversing-cylinder, with the

| faced and bolted to a three-faced casting or

;- and Fig. 7 is a plan view
of Kig. B, showmﬂ' the steam and exhaust
ports of No. 2 cylmder in section and the po-
sition of the double D slide- valve ab the point

| of reversal of the stroke.

‘As shown, the two steam-cylinders dre 76
distance-piece 15 in order to accommodate
steam-cylinders of different sizes, Figs. 3, 4,
and 5. On the third face is located the
/5
main double D slide and auxiliary valves.
These valves and the reversing-piston have a
horizontal movement at right angles to the
travel of the main pistons throun*h the con- -
30

1, 2,and 3. * I employ a double D slide- Va,lve

‘both valve pal tsrigidly connected in line and

covering two common three - ported valve-
seats, so that each steam-cylinder has its own
steam-ports, the exhaust from each merging

‘into one common opemncr to the atmosphere

I'ig. 3 is a vertical cross-section of thé

i behind the chest or 1eversmﬂ*-plston 10,

‘beam 2- through the crank-arm 3, the link 4,

orcondenser. Themain double D slide-valve -
t 1in these figuresisseen as havmn' been moved

to line and line by direct connectwn from the

Qo
the lever 5, and the valve-rod 7, and link 6 -
as seen .in Fig. 1. The inver tod aumhaw |

‘slide-valve 8, havmﬂ' a slight lead, has uncov-

ered the port 9, Flt, 4, admwmnﬂ' live steam

95
which is driven to the left, pulling thmun'h o
the rods 11 12-thelever 13; whmh carries the -
rock-shaft 14, the lever 5 link 6, and the
valve-rod 7, whmh engages the double D
slide-valve and moves it across the steam-

“port 16, admlttmn‘ steam under the main pis-

ton No. 2 for the upstroke, and port 17 for the
downstroke of the main piston No. 1, exhaust-

. auxﬂlary V&lVGS and yoke, tocfether with the | ing to atmosphere or condenser throu gh ports _

IO0



through the levers, whereby the auxiliary :

i

_18 and 19 and out into the exhaust—passaﬂ'es

20 20into a common. exhaunst 21.  Live steam

is admitted at 22, Fig. 5. “Thus the actionis
reversed at the end of each stroke, as it will
be seen that a . contmuous and coincident’

movement with the main pistons is effected | support the valve in vertical position, and

that the movement of said valveupon its seat

e -~ valve 8 carried on the valve-yoke 23, has a

.\ 10

constant travel, controlling the reversing-pis- .
ton, while the main double D slide-valve has
- an 1nterm1ttent movement twice the width-of -

- the ports and is brought to line and line by

lever 13, Whlch carues the lever 3 a,nd rock-

 shaft 14,

20

- arrangement the steam-ports for each cylin- |
25 der are side by side, Fig. 7, with a central or {

- common. exhaust 21.
 made its upstroke, port 24 is closed and port |
25 about to uncover, admitting live steam to | -
~ under side of plston No. 2, while the-upper |

30 side of No. 2 is exhaustmg through port 26 to -

30
 condenser and the steam under piston No. 1

o In Figs. 6 and 7 I hfwe shown the apphea- | the lever, which stands upward, while medi-
~ 'tion of the double D slide-valve as applied to |

‘a pair of differential or trunk
- steam being used only for the upstroke of |

o o :ea.ch plston and: expanded from under to up-

| 18 expandlng to upper side through port 27.
- . This action is reversed by the gearing a,bove-

- - .descmbed

7 eal) and am enabled to provide a support on |
- theplatform orentablature for the compound |
- lever valve-gear at a. point where-it is least |

.ca.Btm

(See Fig. 7.)

In Fig. 3.1 have shown a seetmn t,hrough'f“
;the steam-chest, double D shde-valve, and
- the exhaust-passages 20 and 21 in the port- |

and in- this ﬁgure is seen that the

e - main 311de D valve has a beveled bearmg 28 | for each three-ported seat and havinga move-

on the bottom side of the chest, so as to. in- |

-sure-its seating against the vertwal seat or |
.face of the port-casting.

By placing the steam—ehest Wlth the revers- - ;:a.umha.ry shde-valve and  the reversm “‘-pls-

ing-piston and the double D slide-valve-in & ton for operation as deserlbed

‘horizontal position I am enabled to control | -

. " the separate admission and exhaust from two ?'L-bmatmn with-two steam-cylinders and their

~ cylinders. by practically one valve and at the |
- same time insure its seating and

- bearing for its:support (1nstead of ‘a balane- | valve-seat,a casting betweén and:j joiningsaid

ing-plate, as when the valve is placed verti- Qf’*cylmders Wlth ported faces in cammumcatwn

‘and in.full view of the attendant;

:_plstons
ders-are connected to the ported casting, so

---_that a center line drawn through said cast-

4 ing. will interseet the-: eenters len#thmse of
direct action of the main pistons and is car- 7

‘ried across the ports half of its maximam | °

‘travel by the. rever31nﬂ'-p1=ston through the-| gives the advantan'e of supporting it upon a

} -smﬂ’le bracket ﬁxed on the end of the frame,
| and this bracket forms the pivot-bearing for

pistons, live

“No. 1 piston having

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

It W111 be notlced that the pmted castmﬂ'

whlle connecting  the two steam- cylmders
forms a face for the steam- chest, a beveled

seat for the double D-valve 1nclm1nﬂ' so as to

cause the valve to. maintain its Jomt and to

is at right angles to the movements of the
It mll also be seen that the cylin-

lhe vertical cyhnders ._
‘The arrangement of the compound gear

| ately of - the cyhnders and below the frame-
| entablature is mounted the working beam,
-_whmh is connected to the lower end ‘of the
{ hanging lever, which is fulerumed on the up-
per side of each piston alternately. In this. -_?.ward-standmﬂ' lever above its bracket-pivot,

while above sald fulerum the lever by-ifs
| short end connects W1th the double D shde-

valve rod

1 Iﬂ & dﬁp lex pﬂmplng-eﬁgme a.nd in cem-

bination with two simple or high-pressure
steam -cylinders and their- plstOns having
| equal dlameter and stroke, each cylinder hav-
{ 1ng 1t8 own three- ported seat a ported. cast-
| ing between and joining said cylinders-with

ported faces in communication therewith, a

ment at right angles with the travel of the

pistons, the auxiliary slide-valve and mech-
| anism: connecting the double I-va.lve, the

2. In a duplex pumping-éngine and in com-

pistons having equal diameter and-stroke,

provide a | each cylinder having its own" three-ported

-valves in one rlgld]y eonnecned ins Ime a;nd'

‘having a cavity in each valve part for each

liable to da.macre or disarrangement, render- | three-ported seat and having a movemernt at

Ingthe parts easﬂy access1ble and adJllstable | right angles with- the travel of the: “pistons,

... | the auxiliary slide-valve the reversing-piston
_..I have deseribed and shown the: port cast-;-- -and the compound levers connécting the dou-
;mg as.a third element or part when fitted to |

~and uniting two-steam-cylinders side by side,

o ‘ble D-valve and the reversmg pmton for Qp-*
60

| ,Eera.tlon in the Way deﬂcrlbed
which will be the form of construction when |

~ different-sized eylindersare used with-onesize |
~ of valve-gear and chest.
able, however, in making standard patterns | ported seat, a casting between and joining
~ with fixed centera to- mold the two steam- |
‘cylinders and- their ports and: valve-seat &11

© . inone ca.sbmg, as shewn in Flgs 6 and 7

—— e

| ;bma;tmn Wlbh two steam-cvlmders a;nd thelr

It. may be- desir- | pistons; each eylinder having its.own three-

-sald: cylmdera with ported faces in dommuni-
-eation therewith, of a slide-valve: comprising -
] _two D-va.lve& 111 onerrl gldly‘ connected 111 lme-

-----. ------------------------------------------

7°
75

3o

90

05

100
‘steam-chest -on- the third ported face, a,'-"'re-' |
.'Versmg-plston in said chest, a slide=valve
| comprising two D-valves in one rigidly -cons=
| nected in line and a cavity in each valve part

163

110

120

- 125

1.30
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and a cavity in each valve part for each three-

ported seat standing vertical supported upon
an inward-beveled seat and having a move-
~ment at right angles with the travel of the
Ppistons, the aumha,ry slide-valve, the revers-

ing-piston and the compound levers connect-

ing the double D-valve and the reversing-

| plStOH

4. In g duplex pumping-engine the GOIIIbl-

nation of two vertical trunk or differential -
steam-cylinders and their pistons a working-

beam connecting said pistons a ported cast-

ing between and in eommunication with said
cylmder three-ported valve-seats thereon one
for each cylinder, adouble D slide-valve each

valve part rigidly connected in line and cov-
ering both three-ported valve-seats having a

 separate cavity for each valve-seat, a steam-

20

chest and the auxiliary slide-valve, with a re-
versing - piston and mechanism connecting

B |

_Smd rever51nfr-plston the double D Shde- |

valve and the auxiliary shde valve for opera-

tion in the way described.

5. In a duplex pumping-engine and in com-
bination with two differential steam-cylin-
ders, a ported casting. between, joining and

25

in communication therewwh a three-ported

valve-seat for each cylinder on said casting,

a slide-valve comprising two D-valves in one
rigidly connected and in line and covering

both of said three-ported valve-seats, a steam-

chest and the auxiliary slide-valve, a revers-

Ing-piston and mechanism connecting said

‘reversing-piston, the double D-valve and the

auxiliary slide - valve for opelatwn as de- 35

seribed.
In testimony whereof 1 affix my swnature

in presence of two witnesses.

HARMANUS LANSING PERRIN E.

W1tnessesi
A, E. H. JOH‘\TSON
A. ROLAND J OHNSON
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