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" To all wham it m@y COTLCETIL: |
Be it known that I, JOHN B. POORE a citi-
“ zen of the United Sbates, residing at Seranton |
in the county of Lackawanna, State of Penn-__
g sylvania, have invented certam new and
- useful Improvements in Steam Pumping-En-
cgines, of which the following is a specification.
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 UNITED STATES

PATENT OFFICE.

 JOHN B. POORE, OF SCRANTON, PENNSYLVANIA.

BTEAM PU v .F’f' NG '-"EN GIN e

- SPECIFICATION formmg part of Letters Pa,tent No 679 859 dated August 8, 1901.

Apphca.twn ﬁled ]:"abruary 21, 1901 Sen&l No. 48 303, (Nn mudel )

Thls invention relates to improvements in
valve mechanism for steam-pumps whereby

the auxiliary valve which controls the ports
leading to the main valve is operated auto-
ma,tlcally by steam- -pressure instead of being.
‘mechanically operated in the usual mannert
by means of rods and tappets.

In my improved steam-pump the valves are

all operated without mechanical appliances
external to the steam-chest, and hence. the

liability to derangement of the valves from

flying fragments of rock in blasting or from

rough handlmw or other causes 1is ehmmated

In the accompanymﬂ* drawings, which illus- |

| trate the invention, Figure 1 is a plan view of

gitudinally of the main and auxiliary. valves.
and a dmn'ra,mma,tlc arrangement of the va-
Flﬂ' 5!
is aviewof a different form of auxlllary-va,lve R
‘piston and a diagram of the passage-ways
- leading thereto.
‘showmo' the lower 31de of the main valveand
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the valve-seat and cylmder Fig. 2 is a sec-
tion on the line 22 of Fig. 1. Fw 3 1S & Cross-
section through the steam—ehest showing the
relative armngement of the valves
shows sections through the steam-chest 1011-

rious steam passage-ways and ports.

Flcr 6 1s a per spectlve view

the valve which controls the ports leading to
the larger faces of the auxiliary-valve mston

Referring to the drawings, A indicates the
‘main steam-cylinder of a pump having upon
its uppersurface a valve-seat B. 'This V&lve-___
seat has the usual exhaust-port1and steam-
ports 2 and 3, leading to the opposite ends of

the eylmder which ports are controlled by
the main valve 4. An auxiliary valve 5 is

“also provided and adapted to control the

50

steam passage-ways 6 and 7, leading to the
opposite ends of the main- valve plston 8 and
the exhaust passage-way 9. Asshownin Kig.

4, the auxiliary valve 5 is operated by a pis-
ton 10, having piston-heads C and D at its

oppomte ends said heads being arranged
within cylmders 11 &nd 12, respecmvely

The

FIU‘ 4

inder.

| outer faces ¢ and ¢ of the piston-heads have

greater areas expesed to the action of the

istea,m than the inner.faces d and d’, the con-
necting portion 13 between the heads belng
;purposely made large enough where it passes
‘through the cyhndel ends 14 and 15 and ad-
joins the heads to considerably reduce the
area of the inner faces exposed to the action
of the steam. In
outer faces are made about double that of the
inner faces; but the p1 oportions may be va-
ried.

practice the areas of the

As shbwn, there are four p01bs 19, 20, 21

| ﬁand 22 in the valve-seat arranged at one suile
| of the main ports 1 to 3, inclusive, and these

ports are controlled by the B-valve 23, which
'operates simultaneously with the main valve
4, These valves may be formed in one piece,
‘as shown, or they may be made separate and

_operatwely connected together in any suit-

| able manner, so as to be moved by the main-
valve piston.

The two inner ports 21 and
22 are connected by steam passage-ways 24

| and 25, respectively, to the interlor ¢f the

main cylmdel through ports 26 and 27, lo-
cated near its Opp081te ends and between

the inner ends of the main steam-ports 2
‘and 3, and the outer ports 19 and 20 are con-
'nected by passage-ways 28 and 29 to the outer
‘ends of the steam-chambers 11 and 12, re-
spectively.. ‘The valve 23 when in its rlght-
‘hand posusmn connects the passage-ways 25

and 29, so as to form one continuous passage-
way 1ea,dmc~‘ from the 11].1361‘101 of the main

‘eylinder to the p1ston-face ¢',and when in its
| left-hand position it connects the passage-

ways 24 and 28, forming a passage-way lead-
ing from the interior of the cylinder to the
plston facec. Two valve-controlled passage-
ways are thus provided leading from the in-

terior of the cyhndeL to the la,rfrer opposing

plston -faces ¢ and ¢ Contmuous passage-

the ports 26 and 27 and the ends of said cyl-
As shown in the dmwmﬂ's, said pas-
sage-ways 30 and 31 are, for convenience, con-
nected to the main steam-ports 2 and 3 atthe

points 32 and 83; but they may enter the cyl-
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‘ways 30 and 31 lead from the inner ends of
| the chambers 11 and 12, wherein the smaller
piston-faces d and d’ are ezposed to the steam,
to the interior of the main cylinder between

95
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- the ports 26 and 27 and the ends of the cyl-

inder.

- The Valve 23 is formed so that Wheu moved

into the right-hand position (shown in full

lines in Flﬂ‘ 4) it will uncover the port 19,
thereby connecting the passage-way 28 with
the interior of the steam-chest and also con-
‘necting the passage-ways 29 and 25 through |
the_porte 20 and 22 with the interior of the

maln cylinder, as previously stated, and when

moved to the left, as indicated in dotted:

lines, the port 20 will be uncovered, thereby

| couueebmu' the passage-way 29 with the inte-

rior of bhe steam-chest, and the passage-ways

28 and 24 will be connected through the ports

19 and 21. The inner ends of the eyhuders

or chambere 11 and 12 remain always in

- communication with the interior of the main
20

25

cylinder through the passage-ways 30 and 31,

so that the emdller piston-faces d and d’ are
 alternately subjected to the. pressure of live
- steam from the main eyhuder throucrhout t,he

etroke

“When the main a,ud auxﬂlary Valvee arein

- theright-hand position, (shown in full lines in

30

- way 28 to the 1arwe piston - face ¢ and also
through the passage-way 30 from the interior
of the main cylinder to the small piston-face
As the area of the face ¢ is greater than |
~ that of the face d, the total pressure upon
~ the face ¢ will be greater than that upon the
face d, and the auxiliary valve will be held

35
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- the ri frht

> &

~ of the main piston.
is moving to theright and before 1t has passed
‘the port 27 each ef the faces ¢’ and d' will
~be in communication with the exhaust end
of the main cylinder through the passage-
ways 31 and 29, the latter passage-way being

Fig. 1, ,) Steam is admitted through the steam-
- port 2 to the left-hand end of the main cyl-
- inder, and the main steam-piston K moves to
" In this p051t10u of the main valve
and the valve 23 steam is admitted from the.

steam-chest through the port 19 and passage-

poeltwely over to the right during the stroke
Whlle the main piston

~ connected throun'h the valve 23 to the pas-

- sage-way 25.

50

ency for the auxﬂmry—velve piston to move

until the main piston has passed the port 27

- in its movement to the right, when live steam

- from the main cvhuder will be admitted

29 to the face ¢'.

55

through said port and passage-ways 25 and

when the main plstou passes the port 27 into

the position shown in dotted lines full steam-

pressure w1ll be applied to the opposing larger |
faces ¢ and ¢’ and also to the smaller left- ha,ud

face d, while the face d’' will not be subjected

60

to. steam pressure

the areas of the faces ¢ and ¢’ to be each four

- square inches and that of the smaller faces d

]

and equallzmn' one a,uother
no pressure against the face d’ and one hun-
dred and- Sl‘{ty' pounds pressure against the

- piston aud auxiliary valve to the left.
‘movement of the auxiliary valve to the left

There will therefore be notend-

At the moment, bherefore,'

The pressure being thus
~ balanced on.the faces cand ¢', the aumhary-
- valve piston will be forced to the left by
- pressure against the smaller left-hand face d.

For instance, if the steam- -pressure be as- |

sumed at e1ghty pounds per square inch and

the

- ,679,‘859

inder d1rect1y at auy suitable pomte betw eeu [ and d’ to-be each two equare mehee the pres-
‘sure upon the face ¢ before the piston has

passed the port 27 will be three hundred and
twenty pounds and upon the face d one hun-

70

dred and sixty pounds, Whlle there will beno

pressure against the faces ¢’ and d’, unless it _

be a elwht pressure from the exhauet steam,
which ueed not beconsidered. The a.umhary

valve will therefore be held over in the right-

75

hand position with a force of one hundred |

and sixty pounds, ‘which represents the dif-

ference in pressure upon the faces ¢ and d.
At the moment when the main piston passes
| the port 27 in its movement to the right there

8o

will be a pressure of three hundred and

twenty pounds against each of the larger-

heads ¢ and ¢/, acting in opposite directions

face d, which will move the aumhery-uelve

connects the passage-way 6 with the exhaust

There will be

‘This
90

passage-way 9 and opens passage-way 7, per-

‘mitting steam to pass to the right- hand end
of the mam-va,lve piston 8 and throw the main
valve and valve 23 over to the left into the

position shown -in dotted lines.

end of the main ¢ylinder to move the main

piston and thence also through the passage-
‘'way 31 to the face d’, and the simultaneous
‘movement of the velve 23 uncovers the port
20, thereby admitting steum from the steam-~-
"chest to the passage-way 29 and’ mamtumuw
At-
the same time communication between the
steam-chest and the passage-way 28 will be
eut oﬁ and said passage-way will be eouuect-
| ed throuﬂh the valve 23 to the passage-way
24, leadmg to the interior of the main ¢ylin-
der at its exhaust end. The moment after
the valves are thrown over to the left, there-
| fore, the passage-ways leading to the faces C

and d will be connected to the exhaust end

of the main cylinder and subjected to little
or no pressure, while the pressure from the
steam-chest upon face ¢’ will be. three hun-

full pressure on the rwht—haud face ¢'.

dred and twenty pounds and that upon the
face d' from the interior of the main cylinder

will be one hundred and sixty pounds, and

when the operation will be reversed, eteam

‘being admitted to the face ¢ after the piston
‘has passed the port 26, thus equalizing the
pressure on the face ¢’ and permitting the
{ pressure on the face d’ to move the auxiliary-
‘valve piston to the right again, which in turn

18 followed by a movement of the main valve
and the main piston to the rlght

is applied to the pump.

- .
S
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The move- .
ment of the main valve to the left admits
steam through the port 3 to the right-hand

100
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‘the valve will be held ﬁrmly over to the left;-f_ :
by the excess of pressure until the main pis-
ton reaches the end of its stroke to the left,

125
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This eyele -
of operations will be repeated as long as eteam |

The form of the aumlla,ry-valve pleton may- __




- ways leading therefrom to the interior of the
cylinder at points between the terminals of

10
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679,859

be varied, as well as the arrangement of the
passage-ways leading thereto, it being only

necessary to prm{lde two opposing plston-

faces having continuous passage-ways lead-

ing therefrom to the interior-of the main ¢yl-

inder near its ends and two larger opposing
piston - faces with valve-controlled passage-

said continuous passage-ways. In Kig. 9, for
instance, the piston is formed with a small
head G and a larger head H, arranged within
separate cylinders.
opposing faces d and d’' through the continu-
ous passage-ways 50 a,nd 31 and to the larger
opposing faces ¢ and ¢ through valve-con-
trolled passage-ways 28 and 24 and 29 and
29, respectively. The operation is the same
as in the previously-described figure and will
be readily understood from an msPectlon of
the drawings.

ical reasons, althoughin referl ing tothe ‘‘ pis-
ton” in the clalms T do not w1sh to limit the

meaning of the term to any particular form.
Having described my invention, what I.

claim, aud desire to secure by . Letters Patent
of the United States, is—
1. In a steam-pump the combination with

a main cylinder having main steam and ex-.
haust ports and a piston-operated main valve.
therefor, of an auxiliary valve con ls_rolhng the
ports lea,ding to the main-valve piston, a pis-

Steam is admitted to the’

I_pref_er however, to form the.
main plston as shown in Kig. 4, for mechan-

ton for operating said auxiliary valve, said
a,uxlhary-valve piston having two large op-
posing faces, and two smaller opposing faceb,
means for a,dmlttmcg* live-steam pressure to
one of the large faces and an opposing small

face during the stroke of the pump; and for
‘admitting live steam to the opposite large pis-

ton-face at the end of the stroke.
2. In a steam-pump the combination with
a main eylinder having main steam and ex-

haust ports and a piston-operated main valve

therefor, of an auxiliary valve controlling the

ports leading to the main-valve piston, a pis-.
ton for operating said auxiliary valve, said

auxiliary-valve piston having two large op-

posing faces and two smaller opposing faces,

passage-ways leading from said smaller faces
to the interior of the main cylinder near its

opposite ends, valve-controlled passage-ways

leading from said larger faces to the interior
of the main cylinder between the terminals
of the passage-ways leading from the smaller
faces, and a valve operated by the main-valve
piston adapted to connect sald valve-con-
trolled passage-ways alternately with the in-

terior of the main cylinder and Wlth the steam-

chest.
In testimony whereof L affix my signature

| in presence of two witnesses.

JOHN B POORE

Witnesses:
SAM. B. PRICE, |
- RUSSELL DIMMIOK

o

35

40

45

55

6o




	Drawings
	Front Page
	Specification
	Claims

