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- Zo all whom 1t may concern: o
- Be 1t known that I, Witrzam Harvro-
WELL, a subject of the King of Great Britain

~and Ireland, residing at 12 St. Johns road,

10
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o 'Ap'plica,tion filed November 24, 1909 ._S_Ei’iall No. 529,704,

Old Trafford, Manchester, in the county of
Lancaster, England, draftsman, have in-

~vented new and wuseful Improvements in

Valves, of which the following is a speci-
- fication. B
The invention has reference to the valve
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gear of steam pumps and is illustrated in the

accompanying drawings in which —

- Figure 1 shows a sectional elevation of the

valve gear. Fig. 2 is a similar view but
with the distribution valve in a different

- position. - Iig. 8 is a side view on a larger
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scale and shown 1n section.

- An auxiliary

scale with certain parts removed. Fig. 4

1s a separate view of a detail part, and Figs.

5 and 6 are also detail

parts on a larger

- In the invention the main "';(-t.listribﬁtion
valve & 1s attached to and receives motion
from a bored spindle b, which I call a con-

- troller, on each end of which is mounted
25

a piston, the pistons being of different diam-

eters the larger being Iettered ¢ and the

smaller . The pistons ¢ & are slidable in
surtable cylinders ¢’ d” at opposite ends of a

steam chest ¢ to which steam is admitted

through the port ¢’, and the inner faces of

the pistons ¢ & are directly acted upon by

steam pressure within the chest, the outer

face of the smaller piston d being in com-

munication with the exhaust f by a port or
passage ¢g. - - '

4 through

levers j” attached to the cross head of the
pump. The levers j” are formed each with
~a Hat end mounted loosely on a fixed pin %

carried by a rod 7 (see Fig. 5). The valve

- rod A" of the valve A is mounted loosely on

an eccentric stud » carried by the flat ends
of the levers 4’ the stud being jambed and

prevented from rotating by a cone n’ washer

n? and nuts #°, (see Fig. 6.) By rotating
- the eccentric stud n the proper adjustment
ot the auxiliary valve % to effect the length |

of stroke of the main piston ¢ is obtained.

 The travel of the auxiliary valve % is greater

than that of the main distribution valve a.
- The auxiliary valve 2, the contact face of

haust / through the port g. Tt
b 1s partially bored through from each end

‘the ports ¢

slide wvalve 4 is slidable
- steam tight upon the back of the controller. b
—and 1s actuated in the same direction as the
- piston ¢ of the main cylinder
4()

——

| which is shown in TFig. 4, is made with a

steam- port A* passing right through the

valve from one side to the other so that
live steam from the steam chest ¢ has con-
~stant access to the port A2 which has an out-

let =, the auxiliary valve being also pro-

vided with an adjacent port A* leading to a
chamber %* in the valve % through which
steam can exhaust from the back of the

larger piston ¢ and can be conducted through
the controller & to the back of the smaller
piston d, through a throttle valve o to ex-

with ports p ¢ being blocked up in the

‘center the inner end of each passage g in

the controller » having a port »” ¢” leading

to the auxiliary valve A. o
- When the piston ¢ of the main cylinder 7
1s at one extreme end of its stroke as shown -

in Kig. 2, and the distribution valve ¢ is in
such a position that the main piston is open

to steam at the back and to exhaust at the

front, the auxiliary slide valve % has been

moved by the piston ¢ to just open the back
ot the larger of the differential pistons e
‘to exhaust, the steam exhausting through
16 ports p p” in the controller b, and port |
| 2° to the interior exhaust chamber A* of the
auxihiary valve %, and from thence through
the ports A° and ¢’ to the passage ¢ in the

controller and to the exhaust pipe f, through

passage &/, the throttle valve o and port or

passage ¢. The balance of the larger of the

differential pistons being thus disturbed the
~steam pressure in the chest ¢ acting on the
‘superior area of the piston ¢ moves the con-
troller & and main distribution valve a in

The controller
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the contrary direction which places the front

of the main piston 4 to steam and the back
thereof to exhaust. In effecting this, as the

‘maln piston ¢ and auxiliary valve % are mov-

ing in the same direction, the auxiliary valve

A and the controller & have moved in oppo- .
~site directions, thus effecting a rapid open-

ing of the ports to exhaust and a prompt
closing thereof. When the auxiliary valve
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A moves 1n a return direction with the pis-

4* 1n the valve %2 is again momentarily

brought in communication with the port »’

“in the controller leading to the back of the

larger piston ¢ thus insuring the effective

ton 7 of the main cylinder, the exhaust port
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of the stroke of the controller.
movement of the auxiliary valve 4 on or
about the completion of the return move-
ment of the main piston as shown in Fig. 1,
brings the steam port » A* of the .;mulmry
valve in communication with the ports »” »
of the controller 4 to conduct live steam to
the back of the larger differential piston ¢
which being thus put into balance the con-
troller 1s again actuated due to the steam
pressure in The chest ¢ acting on the smaller
piston ¢ to reverse the main distribution
valve ¢ for the next stroke and the cycle of
operations is repeated. The controller 0
on commencing to move by the action of
live steam on the back of the larger differ-
ential piston ¢, by the contrary dlrectlonﬂ
movement of the auxiliary valve 4 as de-
scribed, effects a I‘apld opening and closing
of the steam port p” r and completes part of
its stroke by expansion of the steam ad-
mitted behind the piston ¢. And when the
auxihiary valve £ 1s moved again by the pis-
ton ¢ of the main cylinder, “before placing
the -back of the larger differential piston ¢
again to exhaust, there is a momentary open-
g of the steam port 7 to g admit a,
puﬁ of steam along the ports »” » to the
back of the larger “differential piston ¢ to
insure that the controller will make 1ts full
stroke. Thus by these secondary openmﬂ's
of the back of the larger differential piston ¢
alternately to exhaust and to steam as de-
scribed the full reciprocatory movement of
the controller & 1is insured.

My invention also relates to the improved
cushioning of the differential pistons ¢ and

d. The controller b 18 brought to rest in one
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direction by cushioning the exhaust on the
back of the larger of the differential pistons
¢ by closing the port » leading into the aux-
iliary slide valve A before the end of the
stroke is reached. In the other direction
the controller » is cushioned by an air dash
pot s arranged beyond the exhaust port ¢ of
the smaller controller cylinder. A piston ¢
18 slidable in the dash-pot s and the dash
pot 1s fitted with an adjustable snifting
valve w, (Ifig. 5) air being admitted and
discharged through a passage v governed

by a needle valve 20 which can also be reou-

lated to throttle the outlet and inlet of air.
The cushioning in this direction 1s also as-
sisted by the cuttmn off of the steam acting
on the back of the 1‘1,1"061‘ of the differential
pistons ¢ the steam W(}rkmo expansively for
the remainder of the strol{e The careful
adjustment of the throttle valve o and the
snifting valve w will secure complete cush-
loning of the controller and the silent run-
ning of the pump.

T declare that what T claim is.

1. In valve gear for steam pumps, a con-
troller formed with steam and exhaust pas-

066,909

The further 1 such controller the inner faces of which are

exposed to steam pressure, a distribution
valve connected to the controller, an auxil-
1ary valve slidable on the controller and
actuated by and having the same directional
movement as the main piston of the steam
pump, with means for admitting steam to
and exhausting it from the back of the
larger of the differential pistons to actuate
the controller and distribution valve, and
means for repeating the admission of steam
to the back of the larger of the differential
pistons and for placing the same under ex-

haust to insure the controller making its full

reciprocatory stroke Substantmlly as de-
scribed.

2. In valve gear for steam pumps the
combination of a controller with steam and
exhaust passages, a distribution valve con-
nected to such controller, pistons of differen-
tial diameter carried by the controller the
mner faces of which are exposed to steam
pressure, cylinders in which such pistons
slide, an auxiliary valve slidable on the con-
troller, steam and exhaust ports formed 1n
such valve, the main piston of the steam
pump, means for connecting the auxiliary
valve with the cross head of such main
piston for insuring the same directional
movement of the auulnry valve with the
main piston, means to admit steam to and
exhaust it from the back of the larger of
the differential pistons and means for re-
peating such admission of steam to the back
of the larger of the differential pistons and
for placmﬂ the same under exhaust to 1n-
sure the controller making 1ts full recipro-
catory stroke substfmtmlly as described.

3. In valve gear for steam pumps the
combination of a steam chest, a controller
with steam and exhaust pflqsanee a distribu-
tion valve connected to such controller P1S-
tons of differential diameter carried by the
controller, the imner faces of which are ex-
posed to steam pressure, cylinders formed
in the steam chest in which such pistons
slide, an auxiliary valve slidable on the con-
troller steam and exhaust ports formed in
such valve, the main piston of the steam
pump, means for adjustably connecting the
auxiliary valve with the cross head of such
main piston for insuring the same direc-
tional movement of the auxﬂmly valve with
the main piston, means to admit steam to
and exhaust it from the back of the larger
of the differential pistons and means for
repeating such admission of steam to the
back of the larger of the differential pistons
and for pla,cmn' the same under exhaust to
insure the controller making 1ts full strole,
and means for cushioning “the differential
pistons substantially as described.

4. In combination in valve gear a con-
troller formed with steam and exhaust pas-

sages, pistons of differential area carried by I sages, pistons of differential diameter car-
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- ried by such controller means for prowdmg__' name to th1s speclﬁcatlon in the plesence of
a steam cushion for one of said pistons and 'Lwo SubSCI‘lblﬂﬂ“ ‘witnesses.. .

an air dash pot prowded with an adjustable |

valve communicating with the atmosphere | WILLIAM HALLOWZL LL
5 for assisting in cushioning the other of said | Wltnesses L

plstans, Substantlally as described. 1 Josmaua ENTWISLD,

In testlmony ‘whereof I have glgned my NORMAN KLRNAN
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