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No. 731,929, Patented June 283, 1908,

UNITED STATES PATENT OFFICE.

WALTER MAY, OF READING, ENGLAND, ASSIGNOR TO THE PULSOMETER
ENGINEERING COMPANY, LIMITED, OF READING, ENGLAND.

DIRECT-ACTING PUMPING-ENGINE.

SEECIFICATION forming part of Letters Patent I 0. '731,929, dated June 28, 1903.
Application filed December 1, 1902, Serial No. 133,339, (No model)

To all whom it may concerr.: | nected to a tappet-rod g, adapted to be oper-
Be it known that I, WALTER MAY, a sub- | ated at the required times by a moving part
ject of the King of Great Britain and Ireland, | of the pumping-engine—for example, by a
residing at Reading, in the county of Berks, | projection %’ on the pump-rod 2. ‘The main s
5 KEngland, haveinvented Improvements in Di- | valve « Is formed with three annular grooves
rect-Acting Pumping-Engines, of which the | a’ a* a® and is arranged to work in a cylin-
- following is a specification. drical valve-chest %, formed with five annu-
This invention has reference to direct-act- | lar sets of ports J' k2 3 J:* k°.  The central
Ing pumping-engines wherein the supply of | set of ports /3 constantly communicate with 6o
10 Steam to the engine-cylinder or to the high- { a live-steam inlet m and with the central an-
pressure cylinder in the case of a compound | nular groove a? in the valve a. The two sets -
or multiple-expansion engine is directly ef- | of ports /* &' that are next the central set

fected by a main valve of piston type ar- andareatoppositesidesLhereof,communicate

ranged within a cylindrieal valve-chest and | with the respective ends of the main eylin- 6g

r5 caused tomove toand fro by means of steam | der n by the passages "' n? respectively, and
that is admitted to and exhausted from the | over them the central groove a2 of the main
respective ends of the valve-chest by the ac- | valve ¢ is alternately brought, and the two
tion of an auxiliary or pilot valve actuated at | extreme sets of ports ' %5 are in communica-
the required times from amoving part of the | tion with an exhaust-pipe o, each of these sets 7o

20 engine. In g pumping-engine of this kind | of ports being placed in communication with
according to the present invention the move- ( the set of ports %?

or /% leading to the corre-
ments of the valve-gear are cushioned by spondirng end of the main cylinder »n through

causing the main valveat each endwise move- | the corresponding outer annular groove ¢ or |
ment thereof to close the admission-port to | a®in themain valvea when thisvalveis moved 75 .
25 the corresponding end of the valve-chest to- [ in a direction from the set of exhaust-ports
ward which it is moving before it reachesthe | &' or %5 to the cylinder-ports 4* or ¢, =~ |
end of its stroke and the initial movement The pilot-valve 7, shown as a circalarslide-
of the said valve in the opposite direction is | valve, is arranged to work in a valve-chest q,
effected positively from a moving part of the | that is in com munication with the steam-sup- 8o
30 engine until such valve uncovers the said ad- | ply—as, for example, through a pipe r—and
mission-port, whereupon it will be actuated | is formed with three ports q' ¢*¢®. The lower
by steam admitted to thesaid end of the valve- | port ¢’ communicates with the upper end por-
chest by the operation of the pilot-valve, this | tion of the main-valve chest % throu gh a port
valve afterward acting to open the said end q', arranged at a little distance from the ex- 85
35 of the main-valve chest to exhaustand admit | treme upper end of such chest. The upper
- -steam to the opposite end of the main-valve | port ¢ communicates with the lower end por-
chest. - | tion of the main-valve chest through an-
In the acécompanyingillustmtivedrawings, | other port ¢ arranged at a little distance
Figure 1 is a vertical section of so much of a | from the extreme lower end of such valve- 90
40 direct-acting compound pumping-engine asis | chest, and the intermediate port g* commu-
‘Tnecessary to illustrate the nature of the pres- | nicates with the exhaust Pipe or passage o of -
ent invention. Fig. 2 is a horizontal section | the main cylinder 7, or with the steam-re-
on the line A A of Fig. 1. Fig. 3 is a detail | ceiver s between the high and low pressure
view of a pilot-valve and part of the valve- | eylinders n and f in the case of a compound
45 face upon which it works. engine, as in the exawple shown, where the
In the arrangement of valve-gear shown, o | port q° i8 in communication with the steam-
1s the main valve, connected through its rod | receiver s through the exhaust Ppipe or pas-
O to an intermediate portion ¢ of a floating sage o. | I o
lever d, one end of which is connected, as | As will be seen, the arrangement is such 1co
50 through a link ¢/, to the rod e of the pilot- | that, assuming the main valve a to be in its
valve f and the other end of which is con- | lower position, in which it admits steam to
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the lower end of the main c¢ylinder n through

the passage n', it will be held in that position
by steam admitted to the upper end of the
main-valve chest £ through the top

the pilot-valve f. Upon the main piston u
in the engine-cylinder n nearing the end of
its upward stroke the tappet-rod g will be
struck by the moving part 4’ on the pump-
rod » and will operate the floating leverd and

cause it to turn about its point of connection

¢ with the rod b of the main valve ¢ and op-

~ eratethe pilot-valve 7, so as to cause the same

.. <

20

25

to descend and place the upper end portion
of the main-valve chest &k in communication

the pilot-valve and at the same time place
the passage ¢, leading to the lower end of the
main-valve chests %, in communication with

the steam-supply. The floating lever d will
then turn about its point of connection ¢’ with

the link ¢’ of the rod e of the pilot-valve fand
positively raise the main valve ¢ through its

rod b until it uncovers the lower steam-ad- |

mission port ¢° to the main-valve chest F,
whereupon steam will be admitted to the said

~ chest through that port and canse the main

3°

'35

40

valve a to complete its upward stroke and
place the upper end of the cylinder n in com-
munieation with the steam-supply passage m
through the passage n?, the passage ¢°in the

valve a, and the set of ports k°, the main valve
acting to close the top steam-admission port.

g* to the upper end of the main-valve chest
before completing its stroke,so that the steam

thereby confined between thesaid main valve

and the topof the valve-chest will act to cush-
ion the valve and attached parts. The main
piston « will now make its downstroke, and

‘upon nearing the lower end thereof the float- |

ing lever d will be operated in the reverse di-

rection by the tappet-rod g and moving part /2/,

45

5o

soas to firstturn aboutits pointof connectionc
with the rod b of the main valveaand move the

pilot-valve f upward, so as to place the lower

enid of the main-valve chest & in communi- |
~ cation with the exhaust-passage o through |

the passages ¢° ¢*and the valve-cavity /' and
at the same time place the passage ¢', lead-
ing to the upper end of the main-valve chest,
in communication with the steam-inlet pas-
sage m through the valve-chamber ¢, after
which the said lever d will turn about its
point of connection ¢’ with the link ¢’ of the

- pilot-valve rod e and positively depress the

60

main valve a until it uncovers the admission-
port g% to the top of the main-valve chamber
k, whereupon steam will be admitted to the
apper end of this chamber and cause the sald

main valve to complete its downward stroke

and again place the lower end of the main

ceylinder » in communication with the steam-
supply passage m through the passages n’and

a? and ports k%, the main valve o acting to

close the lower steam-admission port ¢° be-
fore reaching the end of its downstroke, so i

| admis- }
sion-port ¢* and the passage ¢', controlledby

731,929

{ that the steam confined between it and the
‘lower end of the valve-chamber will act, as
“before, to cushion the valve and attached

parts. |

In the case of a compound engine,as shown,
the slide-valve v of the low-pressure cylinder
{ is or may be a flat slide-valve, as shown,

fixed to the main-valve rod b and formed with
two cavities @’ »?in its face, each for placing

one end of the low-pressure cylinder in com-
munication with a central exhaust-passage
w. steam being admitted over the ends of the

‘valve to the steam-ports ¢’ %, leading to the
‘lower and upper ends, respectively, of the
‘low-pressure cylinder ¢.
with the exhaust-passage o through the ports |
and passages ¢’ and ¢* and the cavity f’ in

In a compound direct-acting puinping-en-

‘gine according to this invention the steam-

ports n® nt at the lower and upper ends, re-

‘spectively, of the high-pressure cylindern are
‘arranged at a short distance from such cyl-
‘inder ends, so as to be closed in turn by the

high-pressure piston v before the same reaches

‘the end of its stroke in one or other direction,

and the steam-ports 8 #* at the lower and up-
per ends, respectively, of the low - pressuvre

‘eylinder ¢ are arranged at the extreme ends
of such eylinder, as shown, so as not to be

closed by the low-pressure piston x when the
same reaches the end of the stroke in elther
direction, so that the cushioning of the pis-

“tons w « and attached parts is wholly effected
‘in the high-pressure cylinder n by the steam

confined between the high-pressure piston
and each of the closed ends of the high-pres-
sure cylinder in turn, and the pressure of
steam on the low-pressure piston x is entirely
depended upon for causing the initial move-
ment of the high and low pressure pistons u

2 in an upward or downward direction, while
‘the steam-port n3 or n' to one or other end of

the high-pressure cylinder n is closed by the
high-pressure piston u. -
The pump y may be of any desired con-

through the pump-rod % from the pistons of
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‘gtruction adapted to be directly driven

the compound engine hereinbefore described.

What I claim is— | |
1. In a direct-acting pumping-engine, the

combination with the engine cylinder and pis-

ton, aud a moving part of the engine, of a

‘main-valve chest, a piston-valve fitted to slide
_therein and control the passage of steam to
-and from each end of said cylinder, said main-
‘valve chest having at a short distance from
each end thereof a steam-admission port ar-
‘ranged to be closed by said piston when mov-
ing toward the corresponding end of the cyl-
‘inder, a pilot-valve chest, a pilot-valve ar-
‘ranged to work in said last-mentioned chest

and control the passage of steam to and from
each end of said main-valve chamber through
its corresponding admission-port, and means
arranged to be positively operated from said
moving part of the engine at each stroke of
the pump and to move said pilot-valve In a

‘direction to admit steam to one admission-

port and place the other in communication
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731,929 - 3

with the exhaust and to afterward positively | 4..In 1 direct-acting pumping-engine, the 5o
move the main valve in a direction and to a | combination with the engine cylinder and pis-
sufficient extent to uncover the admission- ton, of a cylindrical main-valve chest having
- port to which steam has been admitted, a steam-admission port arranged at a short
5 2. In a direct-acting pPumping-engine, the ! distance from each end thereof, a main pis-
combination with the engine cylinder and pis- ton-valve fitted to slide in sald valve-chest 55
ton, and a moving part of the engine, of a | and control the passage of steam to and from
main-valve chest, a main valve of piston | the respective ends of said cylinder and to
type fitted to slide in sald valve-chest and | c¢lose each of said steam-admission ports in
Io control the passage of steam to and from the | turn before completing its stroke in the cor.
respective ends of said cylinder, a pilot-valve responding direction, a pilot-valve chest, a 6o
chest having steam and exhaust ports and pilot-valve fitted to slide in sald pilet-valve
passages and a pilot-valve controlling said | chest and contro] the passage of steam to and
ports and passages, the steam-passages ex- | from each of sald steam-admission ports in
I5 tending to the respective ends of the main- turn, a lever connected at one end to said

|

valve chest and communicating therewith ! pilot-valveand atan interm_ediate part to said 65
'
|

through admission-ports each arranged to be | main valve, a tappet-rod connected to the
closed by said engine-piston before the same other end of said lever, and a reciprocating
reaches the correspondin g end of its stroke, part of said engine arran ged to move said tap-
20 and means arranged to be positively operated pet-rod and attached valves alternately in
from said moving part of the engine and to | opposite directions. -
move sald pilot-valve and pPlace one of said 5. In a direct-acting pumping-engine, the
Steawm-passages in communication with the | combination with an engine-cylinder having
Interior of said pilot-valve chest and the steam-passages n/, n2and a piston w, of a cy-
25 other in communication with the exhaust- | lindrica] main-valve chest having five sets of

bassage, and to afterward move said main | ports %', %2, 1%, kY I at its eentral portion and %s

valve in the opposite direction past the cor- steam-admission ports 7%, ¢° near its ends, a

responding steam-admission port. | piston-valve fitted toslide in sald main valve
3. In a direct-acting pPumping-engine, the | and formed with three annular grooves a’ a?,

3o combination with the enginecylinder and pis- | a3, a pilot-valve chest g having two steam-
ton, and a moving part of the engine, of a ports ¢', ¢? communicating with said steam- 8o
main-valve chest, a piston-valve fitted toslide admission ports q* and ¢° respectively by
therein and control the passage of steam to | crossed bassages, and an intermediate ex-
and from each end of said cylinder, said main- haust-port ¢3, a circular pilot-valve arranged

35 valve chest having at a short distance from | to slide in said pilot-valve chest and control
each end thereof a Steam-admission port ar- | said ports ¢, ¢* ¢, a floating lever d connect- 8s
ranged to be closed by said piston when mov- | ed to the rods of said main and pllot valves,
Ing toward the corresponding end of the valve- a tappet-rod ¢ connected to the free end of
chest, a pilot-valve chest, a pilot-valve ar- sald lever, and g projection A’ carried by a

40 ranged to work in said last-mentioned chest reciprocating part of said engine, the several

o
and control the passage of steam to and from parts being arranged Substantially as de- 9a
he purpose specified. |

each end of said main-valve chest through its | scribed and shown fort

eorrespondingadmission-port, a floating lever Signed at 75, 76, and 77 C‘ornhill,'London, '

connected to said pilot-valve and to said main | E. G., this 7th day of November, 1902.
45 valve, and a tappet-rod connected to said le- | .

ver and arranged to be operated alternately WALTER MAY.
In opposite directions by said moving part of Witnesses: |
the engine as said piston nears the end of jts FrRED C. Smirs,

stroke in each direction. WM. O. BRown.
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