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| SPECIFICATION farmmg part of Letters Pa.tent No 287 845 dated Novembﬂr 6 188”‘
o Applmatlon filed September 11, 1883, (No model.)

A7 a..rZZ whom it may COnCern :

- Be ity known that I, Wirrram K. MILLER
of Canton, in the eounty of Stark and State of |
Ohio, have invented. certain- new and useful

| Improvements in Steam-Actuated Valves for

Pumping and other Engines; and I do hereby

declare the following to be a full, clear, and
- exact description of the invention, such as will

- enable others skilled in the art to Wthh it ap-
10 peltams to make and use the same.

~ steam- actuated Valves for Steam pumpmg and
other engines. .

15 engine of such construction and arrangement

supplying and regulating the admission of
steam to the main cylinder shall be actuated

and governed by an auxiliary valve connected
with the main piston in such a manner.as to be
shifted at the extreme ends of the stroke of the.

20

" main piston, and thereby avoid all centers or
dead-points and permit of the 0perat10n of the
engine at any desired rate of speed, fast or
25

- main valve until the plston ]ZIELS nearly com-

pleted its stroke. .

A further object of my invention is to im-
part an axial movement to an auxiliary valve

30

~ piston and extending into said valve, whereby

the actuating mechanism is wholly protected'

from view and exposure, a stuffing-box: dis-

pensed ‘with, and the actuating mechanism of

the valve kept thoroughly lubricated.
‘With these ends in view my invention con-

35

sists, first, in the combination, with a steam-

‘actuated m‘un valve, of a non -reciprocating

auxiliary valve for governing and Tegulating

the supply of steam to actuate the main valve,

o the-stroke of the main piston.

- 45 My invention further consists in the comb1—
 nation, with the engine-piston and auxiliary
valve, 'of a Tod connected with the piston and
'extendmg into the valve, and devices for im-

parting an axial movement tosaid valve at the

i 50 ends of the stroke of the piston.

My invention relates to an improvement in

The obJeet of my. 1nvent10n is to provide an

of VELIVG mechanism that the main valve for

slow without changing the position of the

by means of devices connected with the main |

o

~and devices connecting the main steam-piston
and auxiliary valve and adapted to impart
an axial movement to the latter at the ends of

augxiliary valves are seated. Fig. 9 is a plan
?_Vlew of the upper end of .the Ste‘em cylinder,

ing-engine.
plunger. These parts may be of any approved
construction, the improvement not being con- -
fined to pumping-engines, but is suseeptlble.

| 'gmes

the ports a «'. _.
ed with two valve-chests, 1 and I, which are

preferably castina single piece with the cylin- 95
‘der-head. . I is the main valve-chest, and is

“central port, ¢, connects by a passage, ¢, with
the main steam—exhaust ¢', with which a pipe

steam to any desired -point.
| valve, and is of the type known as a *“ piston-

features of improvement, as wﬂl be her emaftel
explmned and pointed out in the claims.

In the accompanying drawings, Figure 1 is
a view in side elevation of a steam pumping- 55
engine having my- invention embodied therein, .~

TFig. 2 is a view partly in vertical section and.
“partly in side elevation.
section taken through the line x z of Fig. 2,
the main valve being removed. Fig. 4 is a

1 similar view of the auxiliary valve.
a longitudinal section. TFig. 7 is a tmnsvel S¢
section of the auxiliary valve and its cross-
head. TFig.8isa plan view of the under side

Fig. 3is a transverse . .
a6y
I‘w 618

of the cylinder-head, in which the main and 65 |

the head being removed. Fig.10is a sectional

view, showing the port for supplying steam to -
the main valve. Fig. 11 shows the interior of 70 o

the auxiliary valve- seat Fig. 12 is a longi-

tudm&l section of the mam valve and Fig. 13.
'.IS 3} modlﬁcatlon o '

A represents the steam cylmder of a, pump |

B isthe steam-piston, and Cisthe 75 "

of use Wlth other forms or types of steam -en- o
80
Steam-ports ¢ « are located at one end of
cylinder A, the port ¢ supplying steamto the -

~under side of piston B, whilesteam is supphed
‘to the upper side throucrh port or opening «'.

To the upper end of the cylinder is secured 85

the head D, which is provided with steam-

passages b b’ registering, respectively, with
Cylinder-head D is construct-

provided near 1ts central portion with the main - |
steam-port ¢ ¢, through which steam is con--
veyed through the passages b %’ and ports ¢ ¢’

to the 0pp0$1te ends of thesteam- eylmdel A 95

may be connected for conveynw the exhaust-
G is the main - _
I00 -

va,lve 716 18 prowded with two through

Mymventlonfurther eons:lsts in cert*‘un otLer i 0penmgs or steam passages a d’ through h

.
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....... and out through the main exhaust ¢  Thus, . .
| by Imparting a partial rotary movementtothe o
| auxiliary valve, steam is supplied to oneend: =~ =+

oo d, and with a central steam. pocket or recess, | and out through the main exhaust ¢*.  Thus,

. which steam 1s conveyed to the steam-ports ¢ | in the auxiliary valve-chest, steam-passagem’, -~ = =

¢, of sufficient length to overlap the exhaust-

R B o ¢ permit of the exhaust from the opposite ends

Y of the steam-cylinder. Steam is supplied | posite end, which operation causes the main

.........

4o is provided at its outer end with a knob, f*, | exhaust for the escape of steam from one of .
7" to enable the valye to be readily shifted by | its ends and supplying livesteam to its oppo-

. describe the devices employed for automati- |

constantly lubricated by means of the leakage 105

of steam from theengine-cylinder through the

oroove o of the rod N and into the interior of

the valve. The periphery of the auxiliary

valve is also kept lubricated by the passage of 1

known as a ‘‘ cup-valve,’”” and is seated in the |
auxiliary valve-chest I'. This valve is hollow,
and is provided at its upper end with a plug,
¢, which prevents the entrance of steam at its

40

upper end. The periphery of valve I is
provided, preferably near its lower end,with
the side recesses, j 5, and central recess, 52
The valve-chestI!' 1s provided with two steam-
ports, £ %/, which communicate by steam-pas-
sages [ I" with the opposite ends of the main
valve-chest I, and with a central exhaust-port,
m, which communicates by a steam-passage,
m', with the main. exhaust ¢ Valve-chest F
is also provided with asteam-passage, M, which
extends from the top of the valve to.a point

opposite the ports & &' m,where it is provided

with lateral steam-passages n n’. A portion
~of the steam entering the upper end of the
valve-chest It flows into the steam passage or
groove M, and serves to force the auxiliary
valve snugly against 1ts seat. By imparting
an axial movement to the auxiliary valve,
steam will flow from the passage or groove M
through the side recess j in the periphery of

steam through the longitudinal groove in its 110

valve-seat. This valve is retained on its seat
by reason of the differential areas of its ends,
the area of the upper end being sufficiently
greater than the lower to preserve a prepon-
derance of pressure downward on the valve,
whereby the lower end of the latter servesas
a valve to prevent the escape of live steam
past the valve and into- the engine-cylinder;
hence the auxiliary valve serves the twofold
purpose of regulating the supply of steam to
the main valve and also to close the opening
to the engine-cylinder, and thereby obviate

the employment of a stutfing-box around the

rod N. -
From the foregoing descriptionit will be ob-
served that the entire valve mechanism is lo-
cated within the cylinder and cylinder-head,
and is arranged in a very compact form; fur-
ther, that the main valve isautomatically and

115

120

125

the valve, and from thence into the portZand
through the steam-passage [ into the space at
one end of .the main valve, while steam ex-
hausts through the steam-passage 7, port ¥/,

instantly shifted at the ends of the stroke of 130
the engine-piston, and thus dead-points are
obviated and any desired rate of speed ob-
tained without affecting the operation of the

exhaust-recess j° in the valve, exhaust-port m | valve mechanism, which is kept constantly
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- valve and connect with lateral grooves or pas-

1ubrlcated by oil conveyed there,to by the connected Wlth the engine - plston and ex-
tended into the aumhary valve, and deV1ceS o
for imparting an axial movement to said va,lve

| 311bstant1ally as set forth.
It is evident that many slight changes in the |

construction and relative arrangement of the |
“different parts of my improvement might bere-
-sorted to without departing from the spirit of
TInstead of cam projectionson.
the inner periphery of the auxiliary valve, I
- might employ cam-grooves and arrange . the~
- cross-head to engage therewith. Again, in- |
stead of having the lengthwise groove or pas-
‘sage M formed in the auxiliary valve- chest,

steam, and the friction of the parts reduced,
owing to the dispensing with a stufﬁng box:
a,round the valve-operating rod.

my invention.

it might be formed in the periphery of the

sages 1n the lower portion of the valve-chest.

Agam the main valve may consist of two pis- |

- tons antached to a common rod, the pistons

20

provided. with suitable packing, ‘and an inde-

“pendent- valve located between the pistons

and connected with the rod by a yoke or other |

suitable devices, so as to have independent

- vertical ELdJlIStHlB]lt and be retained againgst

- 25

30_

- transverse groove, into which is received the |
driving-bar, whereby the independent valve

35

 cam-surfaces at its opposite ends and a single

40

its seat by steam-pressure; or it ma,y be con-
~ structed in the manner illustrated in ¥ig. 15,
the pistons being formed at the opposite 'ends |
- of asingle cvlmdel having a center recess, s,
with a transverse drwmg bar s, cast 111tegral4
therewith. - The valve Sis made separate from |

the cylinder, and provided on its back with a

18 ﬁrmly eonneeted with the cylinder, and is

reciprocated therewith, and yet hasa free and
Again, in- |

independent vertical mavement
stead of providing the auxiliary V&lve w1t]:1

cross-head to engage therewith to rotate the

valve, the latter may have oppositely-inclined

cam-surfaces at its central portion, and the

rod provided with two cross-heads located on

~ opposite sides of the cam-surfaces, so that at

4

the termination of the stroke of the pistonin.

one direction one of the cross-heads will en-

gage the cam-sur face and rotate the valve in’

one direction, while at the termination of the

~ stroke of the piston in the opposite direction

50

the other cross-head will engage the other cam-
surface and rotate the valve in the opposite |
direction;. hence I would have it understood

that I do not restrict :myself to the exact con-

- struction and arr angemeut Of parts shown and
~ described; but, |

Having fully descﬁbed my mventlon W]l&t 1

claim as new, and desire to secure by Lettels'

- Patent, 18—

6o

1. The combinatlon W1th steam actuated

main valve and a non- re(:lproea,tmﬂ a,umllaly_
valve, of devices connecting the engine- 1:)15-.

ton and auxiliary valve and adapted to im-
part an axial movement to the latter at. the
ends of the stroke of the main 1:)151:01:1 substan-

- tially as set forth.

. 65

2. The combination, w1th. a steam-actuated
mmn Valve alld an auxﬂmly valve, of a 10(1

';a,nd valve-chamber hamng
perts located at one side thereof for regulat-

8. The combination,with an a,umhary Valve
constructed with cam-surfaces on its interior,

“of arod connected with the engine- piston, and
‘provided with a cross-head arranged to en- ~
cage with said cam-surfaces and impart an 75 R

axial movement to the auxiliary V&IVG, sub

_St&ntlally as set forth.

4. The comblnatlon,w:tth an a,umhzuy valve
closed at one end, a rod connected with the

cupped end of the valve, and devices within

the valve for imparting an axial movement

| thereto, substantially as set forth. |
. The combination,with the engine- eylln |

der and piston, of an auxiliary valve adapted 85

| to close the opening between the valve-chest

‘and engine-cylinder, substantially as set forth.

- 6. An auxiliary valve constructed and ar-

mnwed substantially as described, to operate

by dlffereutml pressure on 1its ends to pre- go

serve a steam-tight joint between the valve-

| chamber and engine- cylmder Substantlally as ’

set forth.
7. The combmatlon w1t]1 an auxiliary Va,lve

ing the supply of steam to and its exhaust from. -
a steam actuated main valve, of a steam-sup- -

ply passage located at the opposite side of the
‘auxiliary valve and valve-chamber, and pro- 100

vided with branch passages, the parts being
constructed and arranged to cause the auxiliary Y
valve to be forced snugly against its seat. by
steam-pressure, substantmlly as set forth.

8. The combination,with an auxiliary valve IO, 5-

provided with 11113@1'101' cam-surfaces at its op-

‘posite ends, ofagroovedrod connected with the |
| engine-piston at one end, and provided at its

OppOSIte end with a cross-head that engages

iary valve, and a feather or spline for pre-.
venting the rotation of the rod, substantmlly
as seb forth.

9. The combin&tmn W1th the main valve |
provided with a grooved stem, of an extended 115 -

closed cap provided with a feather or spline
for receiving the stem and retaining the valve

| against rotary movement Substantmlly as seb
forth. -
10. The eombma,tlon w1t]1 & Steftm actuated 120

main valve and an fmmhmy valve, of a main
steam-supply port leading from one end of
the aunxiliary valve chest or chamber to the
central portion of the main valve chest or
chamber, ‘substantially as set forth.

| W ILLIAM K MILLER..
"Wltnesses |
- (EORGE F. DOWNING

S Gr NOTTIJ.\ GHAM.

inlet- and exhaust g5

engine- plston and fitted in the opposite and 8o .

-

the cam-surfaces on the interior of the auxil- 110

128
In testlmony whereof IThavesigned thisspeei-
| fication 1 in the presenee of two SLIbSGI‘lblllﬂ‘ wib-
rnesses |
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