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SPECIFICATION fm mng part of Le‘bters Patent No. 7 24, 212 dated Ma,rch 31, 1903
| Apphcatmn filed Decembier 10; 1902 Berlal No. 134,625: .(No mode]_ ) " |

lo a,ZZ whom it may concern:
Be it known that I, HENRY F. SHAW a (31131-

zen of the United Sta,tes of Amerlea, and a

resident of Boston, in the county of Suffolk -|
'As illustrated, the ports open through the

and State of Ma&sach usetts,haveinvented cér-
tain new and useful Im provements in Valves,
of which the following is a specification. -

My invention- rela,tes to. valves, and more:

particularly to those" adapted for use with
compound locomotive-engines. S

It has for its prinecipal obJeet thé prowsmn'

of means for enabllng the engine in connec-
tion with which it is used to be worked either
as compound to secure the greatest efficiency
or as single-expansion to obtain the increased
power for use in starting or on heavy grades.

In the accompanying dra,wmﬂ's Figure 11is
a top plan view of one-half of the saddle of a
locomotive containing a high and low pres-

sure cylinder and the valve therefor embody-
ing one form of my invention.
elevatlon of said saddle 100k1ng at the inner

end. Fig.3isanirregularlongitudinal hori-.

zontal section taken eentrally through the
valve and cylinders, showing the va,lve and
pistons at one extreme Domtwn Fig. 418 a
central longitudinal horizontal section-of the
valve in its opposite position. Fig. 5 is a

view similar to Fig. 3 with the Valve -casing
moved to secure the operation of the engine
as single expansion; and Fig. 6isa view simi-
lar to Flb 4, but with the casing in its re-

verse pOSItlon

Similar characters
throughout the several figures of the draw-
ings.

The numerals 10 and 11 designate, respec-
tively, high and low pressure cylinders of an
engine, which are here shown as cast -in the
saddle 12 of a locomotive and containing the

usual pistons 13 with the piston-rods 14. A
valve-chest 15 may be situated in the saddle

in proximity to the cylinders, and from this
chest,preferably through a finished sleeve 152,

driven into thesame,open ports 1616 near Op-'-

positeends and connected with the steam-sup-
plyat 17, intermediate ports 13182, providing
a common admission and exhaust for opposite
ends of the high-pressure cylinder,ports 19 192,

‘Fig. 2 is an

indicate like pa,rts_

| for opposite ends of the low-pressure cylin-

der, and separate exhaust-ports 20 20* for the
low-pressure cylinder leading to the open air
or, in certain typesof engines, to a condenser.

walls of the chest in the form of Vertwal slots

|16 16* and 18 182, being situated at one side

with the first two near the ends and the lat-
ter two intermediate, while the ports 19-19*
and 20 20? are at the opposwe side and sym-

metrically situated near the center of the

chest with final exhaust-ports 20 20* at the
All these ports-may be cored out

outside.

through the saddle. At one end of the chest,

between the ports 16* and18?%, is a recess 21,
‘preferably of the same length as said ports,

but of greater width, the purpose of which

will be hereinafter described.

Within the chest is located a movable hol-
low casing 22, which may be eylindrical to
fit the chest and of less length than the dis-
tance between the supply-ports 16 16%. This
casing is provided with supply-ports 23 232,
conveniently formed by its open ends, and

on the high-pressure side with ports 24 242,
codperating with the chest-ports 18 18*, and
.ports 25 26, which may communicate with

one another through the recess 21, and the

latter of which also commumeates with the

port 24* through the body of the casing, and
on the. opposite or high-pressure side with
ports 27 27* and 28 28%, codperating, respec-

.twély, with ports 19 19* and 20 20*. The cas-
ing is also provided with a recess 29 adjacent

to the port 24.
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Means are preferably provided by which -

the engineer may change the position of the
| casing to vary the relatwn of the casing-ports
and chest - ports, these means being here

| shown as comprising a yoke 30, attached to

one end of the casing and carrying a sleeve
31, extending throuwh a stuffing-box 32 in the

cyhnder-head A block 33 may be secured
to or formed integrally with the sleeve, and
to this is pivoted a lever 34, fulecrumed at
some Suitable point, as a projection 35, from
the saddle and connected, through a rod 30,
with a suitable lever located within the cab.
With the lever 34 may also be eonnected,

g0
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50 providing & common admission and exhaust | through a rock-shaft 37 and oppositely-ex- 100
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tending arms 37> 37", a bar 38 to simultane-
ously actuate relief-cocks 39 39 at each end

- of the high-pressure cylinder.
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Within the casing operates the valve 40,
having externally the generally cylindrical
form of the interior of the casing. As here
illustrated, this valve has at its opposite ends

passages 41 412, opening through the end of

the valve-body and also through the side to-
ward the high-pressure cylinder for a con-
venientdistancealongthe body. Oppositethe

side openings of each of these passages, or on.

the low-pressure side, are recesses or passages
42 42*, shown as occupying about the same
length of the valve, while between the pairs
of passages and recesses are two preferably
circumferential grooves or passages 43 432,
The valve-rod 44 may be secured to a voke
45, extending across the end of the valve and
passing throuwh a stuiling-box 46 in the block
33. Pa,ekmfr-lmgs 47 and 48 are seated in
orooves in the casing and valve-body, respec-
tively, and prevent leakage of steam between
adjacent ports.

Referring to Fig. 3, where the parts are ar-
ranged to secure a compounding of the cyl-
inders, the valve is shown at its extreme out-
ward position, giving full admission to the in-
ner end of the high-pressure cylinder. The
steam therefore follows the paths indicated
by the arrows, passing through the supply-
ports 16 and 23 in the chest and casing, re-
spectively, then through the valve-passage

41, the casing-port 24, and the chest-port 18,
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and enters the high-pressure cylinder. As
the piston moves under the pressure of the
admitted steam the charge in the opposite end
of the eylinder, which has completed its ini-

‘tial expansion, passes out through the chest-

port 182 into the casing-port 24*, through the
valve - passage 43%, and through the casing-
port 27* and chest-port 19* to the outer end
of the low-pressure ¢ylinder to undergo fur-
ther expansion.
end of the low-pressure cylinder takes place
through the chest-ports 19 and 20, these being
connected by the port 27 in the casing. In
the opposite position of the valve, whereby
admission 1s secured to the outer end of the
high-pressure c¢ylinder, travel of the steam is
indicated by the arrows in Fig. 2, it now be-

1ing supplied through the ports 16* and 232,

entering the low-pressure cylinder through
the valve-passage 43 and exhausting through
the port 20*, The travel through the other
ports is in the opposite direction to that pre-
viously described.

To permit the obtaining of greater piston
area, and consequently greater power, the
cylinders are arranged to operate under sin-
ole expansion, in the present instance steam
being delivered to the low-pressure cylinder
only, the high-pressure cylinder being cut
out of action. This is effected by moving

the casing outward in the chest through its
lever system to secure the relation of parts
illustrated in Figs. 5 and 6.

Exhaust from the opposite .

This completely |

724,212

| closes the chest-ports 18 18%of the high-pres:

sure cylinder and opens the relief-cocks, and,

“as shown by the arrows in the former figure,

the steam is supplied through the ports 16%
and 23* and thence passes through the ports

70

25 and 26 and connecting chest-recess 21 into

the casing-port 24* and then through the
valve-passage 432, casing-port 27*, and chest-
port 19* into the outer end of the low-pres-
sure cylinder. As the piston advances the
expanded steam in the opposite end of the
cylinder exhausts through the chest-port 19,
casing-port 27, valve-recess 42,casing-port 28,
and chest-port 20. For admission to the op-
posite end of the low-pressure cylinder the
steam enters, as illustrated in Fig. 6, through
the supply-ports 16 and 23 and then through
the casing-recess 29, valve-passage 43, and
casing and chest ports 27 19. At the same
time exhaust takes place through the chest-
port 20*,casing-port 272, valve-recess 42%, cas-
ing-port 28*, and chest-port 202

To secure the proper relation of the vari-
ous ports and passages under the movement
of the casing, it will be noted that one of each
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of the pairs of coacting ports 19 27 19 27* -

and 20 28 20* 28" has a width equal to at least
double the travel of the casing. 'T'he porfs
20 20® and 27 27* are here soillustrated.
inner opening of the port 24" is also simi-
larly extended in width.

Having thus described my invention, I
claim-—— |

1. The combination with high and low pres-
sure cylinders and a valve-chest, of a casing
located within the chest, a valve operable
within the casing, and means for moving the
casing to permit of steam being admitted
either snccessively to the high and low pres-
sure cylinders or directly to the low-pressure
cylinder.

2. The combination with hlﬂ"h and low pres-
sure c¢ylinders and a valve- ehesb of a casing
located within the chest, a valve opemble
within the casing, and means for moving the

' casing to permit of steam being admitted

either successively to the high and low pres-
sure cylinders or shut off from the high-pres-
sare cylinder and admitted to the low-pres-
sare eylinder only.

3. Thecombination with high and low pres-

sure cylinders, of a valve-chest provided with

admission and exhaust ports and a recess, a

movable casing provided with coOperating

ports,two of which may communicate through
the recess, and a valve operable within the
casing.

4. The combination with high and low pres-
sure cylinders, of a valve-chest provided with

admission and exhaust ports, a movable cas-
ing provided with eodperating ports, two of

which communicate through the body of the
casing, and a valve operable within the casing.

5. The combination with high and low pres-
sure cylinders, of a valve-chest provided with
admission and exhaust ports and a recess, a
movable casing provided with codperating
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ports, two of which may communicate thr0u0'h I mission and exhaust ports for the low-pres-

therecess and oneof these communicate with
another port through the body of the casing,
and a valve operable within the casing.

- 6. Thecombination with high and low pres- |

sure cylinders, of a valve-chest provided with
admission and exhaust ports, a movable cas-
ing provided with codperating ports, two of
which communicate through the body of the
casing and have an interior opening equal in
width to at least double the travel of the cas-
ing, and a valve operable within the casing.
- 7. Thecombination with high and low pres-
sure cylinders, of a valve-chest provided with
sets of admission and exhaust ports for each
of the cylinders, a movable casing provided
with common admission and exhaust ports

coOperating with those for the high-pressure

cylinder and separate admission and exhaust
ports cooperating with those for the low-pres-
sure cylinder, and a valve operable within
the casing.

8. The oombination with high and low pres-
sure c¢ylinders, of a valve-chest provided with
sets of admission and exhaust ports for each
of the cylinders, a movable casing provided
with common admission and exhaust ports

coOperating with those for the high-pressure

cylinder, separate admission and exhaust
ports coOperating with those for the low-pres-
sure cvlinder and twoother ports which may
coact for admission to the low-pressure cyl-
inder, and a valve operable within the casing.

9. The combination withhigh and low pres-
sure cylinders, of a valve-chest provided with
sets of admission and exhaust ports for each
of the cylinders, a movable casing provided
with admission and exhaust ports codperating
with those for both cylinders, the width of
both the admission and exhaust ports for the
low-pressure cylinder in one of these coacting
elements being at least double the travel of
the casing, and a valve operable within the
casing.

10. The combmatlon with high and low pres-
surecylinders, of a easing provided with sup-
ply-ports and sets of admission and exhaust
ports for each cylinder, of a valve operable
within the casing provided at opposite ends
with passages connectmo' the supply - ports
with the admission-ports for the high-pressure
cylinder, passages connecting the exhaust-
ports of the high-pressure c¢ylinder with the
admission-ports for the low-pressure eylinder
and passages connecting the admission and
exhaust ports for the low-pressure cylinder.

11. Thecombination with high and low pres-
sure cylinders, of a casing provided with sup-
ply-portsand common admission and exhaust
ports for the high-pressure cylinder and com-
mon admission and exhaust and separate ex-

haust- ports for the low-pressure cylinder,

and a valve operable within the casing pro-
vided at opposite ends with passages connect-
1ng thesupply-ports with the admission-ports
of the high-pressure cylinder and passages
eonneetmﬂ' these ports with the common ad-

|

| sure cylinder, and passages connecting the

admission and exhaust and separafte e'xhaust-—

i ports for the low-pressure cylinder.

12. Thecombination with high and low pres-
sure cylinders, of a cylindrical casing pro-
vided with supply-ports and sets of admis-

‘sion and exhaust ports for each cylinder, ‘of
‘a generally eylindrical valve operable within -
‘the casing provided at opposite ends with
‘passages connecting the supply-ports with

the admission-ports' for the high-pressure cyl-

inder, circumferential passages connecting.

the exhaust-ports for the high-pressure cyl-
inder with the admission-ports for the low-

pressure cylinder and passages connecting
‘the admission and exhaust ports for the low-
pressure cylinder.

13. Thecombination with high and low pres-

‘sure eylinders, of a cyhndneal casing pro-

vided with supply-ports and sets of adinis-
sion and exhaust ports for each eylinder, of
a generally cylindrical valve operable within

‘the casing provided at opposite ends with
. passages connecting the supply-ports with
the admission-ports for the high-pressure cyl-
inder, passages connecting the exhaust-ports

for the high-pressure cylinder with the ad-
mission-ports for the low-pressure cylinder

and recesses at one side connecting the ad-

mission and exhaust ports for the low-pres-
sure cylinder. |

" 14. Thecombination with high and low preq-‘
sure ¢ylinders, of a valve- cheqt provided with

a sapply-port, admission and exhaust ports
and a recess, of a movable casing provided
with codperating ports, two of which may
communicate through the recess, and a valve
operable within the casing provided with suit-
able passages, one of which connects a sup-
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ply-port of the casing with the commumc&t- .

ing ports.

15 The combination with high and low pres-
sure cylinders, of a valve-chest provided with
a supply - port and admission and exhaust
ports, a movable casing provided with codp-

110

erating ports, two of which communicate

through the body of the casing, and a valve
operable within the casing provided with suit-
able passages, one of which econnectsthe sup-
ply-port of the casing with the communicat-
ing ports.

16, Thecombination with high and low pres-

sure eylinders, of a valve-chest provided with

IT§

120

a supply - port and admission and exhaust

ports, a movable casing provided with coop-
erating ports and a recess, and a valve oper-
able within the casing provided with suitable
passages, two of which may communicate
through the casing - recess and connect the

125

supply port with an admlssmn -port for the -

low-pressure cylinder. -
17. The combination with high and low pres-

surecylinders, of avalve- chest provided with
sets of admission and exhaust ports for each

of the cylinders, a movable casing provided
with common admission and exhaust ports

1'30 N
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cotperating with those for the high-pressure |

cylinder and separate admission and exhaust
ports cobperating with those for the low-pres-
sure cylinder, and a valve operable within the
casing provided with suitable passages, two
of which may connect the ports for the high-
pressure cylinder with the admission-ports
for the low-pressure cylinder. |

18. The combination with highand low pres-
sure cylinders, of a valve-chest provided with
supply-ports and sets of admission and ex-
haust ports for each of the cylinders, a mov-
able casing provided with common admission
and exhaust ports codoperating with those for
the high-pressure cylinder, separate admis-
sion and exhaust ports codperating with those
for the low-pressure eylinder and two other
ports which may coact for admission to the
low-pressure cylinder, and a valve operable
within the casing provided with suitable pas-
sages, two of which may connect the ports for
the high-pressure cylinder with the admis-
sion-ports for the low-pressure cylinder and
one of these two may connect the supply-port
of the valve-chest and admission-port for the
low-pressure cylinder through the two coact-
ing casing-ports.

724,212

19. The combination with high and low pres-
sure eylinders, of a valve-chest provided with
sets of admission and exhaust ports for each
of the eylinders, a movable casing provided
with admission and exhaust ports cooperat-
ing with those for both cylinders, the width of
both the admission and exhaust ports for the
low-pressure cylinder in one of these coact-
ing elements being at least double the travel
of the casing, and a valve operable within the
casing provided with separate admission and
exhaust passages so located that both an ad-
mission and exhaust passage may communi-
cate with the casing-ports for the low-pres-
sure cylinder in all positions of the casing.

20. Thecombination with high and low pres-
sure c¢ylinders and a valve-chest, of cocks com-

municating with the high-pressure cylinder,

30

35

40

a casing located within the chest, a valve with-

in the casing, and means for simultaneously
moving the casing and operating the cocks.
Signed by me at Boston, Massachusetts, this

| 4th day of December, 1902.

|

HENRY F. SHAW.

Witnesses:
WALTER E. LOMBARD,
SYLVANUS H. COBB.
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