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UNTTED STATES

PaTenT OFFICE.

GEORGE R. HENDERSON,

OF ROANOKE, VIRGINIA.

TWO-CYLINDER COMPOUND LOCOMOTIVE.

SPECIFICATION formlng part of Let‘bers Patent No. 631 164, dated August 15, 1899.

Apphc&twn filed Janunary 11, 1899 - Serial No. 701, 840,

(No mode].)

To all whom it may concern:
Be it known that I, GEORGE R. HENDER-

SON, a citizen of the United States, and a resi-
dent of Roanoke,Virginia, have invented cer-

‘tain Improvements in Two- Cylinder Com-
pound Locomotives, of which the followingis

a S];Jemﬁcatlon |
My invention relates to certain improve-
mentsin two-cylinder compound locomotives.
Heretofore two-cylinder compound locomo-

tives were built in such a manner that when
live steam 'was admitted to both cylinders

simultaneously, so that the engine would run
simple-acting, the total pressure on the pis-

tons would not begreater than that of the or-

dinary two-cylinder simple-acting engine.
Consequently when the same locomotive was
used compounding the power exerted was a

- great deal less than that of the ordinary two-
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cylinder simple-acting engine. If the diame-
ter of each cylinder is inereased so that the

power exerted will be the same as that of the

two-cylinder simple-acting engine, then when

. the engine is arranged so as to act as a*sim-.

ple-acting engine the pressure exerted 1s in-

creased to such a degree as to cause the loco- 1

motive to slip and waste steam.

The object of my invention 1s to provide
means whereby an engine can be built hav-
ing a large ¢ylinder-area, so that when acting

compoundmﬂ' it will have a given pressure— |

say, about that of the ordmary simple-acting
locomotive—and when acting simple to re-
duce the initial steam-pressure in both cylin-

ders, so that the increase will be in propor-

tion to the tractive force and the power ex-
erted will be no greater than that for which

the locomotive was designed. Consequently |

the locomotive can be run simple-acting eco-
nomically, and theinitial steam-pressure can

be so reduced that. little or no increase in’

power will be experienced over the engine
working compound, but merely allow for the

proper steam admlssmn to both cylinders to
enable the engine to start in any position of |

the cranks.

In the aceompanymw drawings, Figure 1 1s
a transverse sectional view of sufficient of a
locomotive to illustrate my invention, the
view illustrating the high and low pressure
cylinders and the position of thevalves., Kig.
2 is a section through the valves on the line

1 2 2 Fig.
_tlal steam passa,ﬂ'e closed. Fig. 8 is a view

pressure.

| open to steam or exhaust.

1, with the reducing-valve in the ini-

similar to Fig. 2 with the valve open, and Fig.

4 is an enlarged view of a portmn of Fig. 2.

A is the bmler
B is the high-pressure eylinder, and D is

the low-pressure cylinder.

a is the steam-pipe, leading from the boiler
to the passage a'in the cylinder-casting, com-

valve-chest of the high-pressure e¢ylinder B.

| This passage b also eommumcateq, when the
valves are shifted so that the engine will act
simple-acting, with a passage c,_which com-

municates with the passage d through the
tubes or pipes d'. This passage d communi-

| cates in turn with the steam-chest of the low-
pressure cylinder D.

E is the intercepting-valve, which either
connects the high-pressure exhaust- -passage
6" with the exhaust-passage f, leading to the
nozzle I, or connects said passage 6’ with the
passage ¢, leading to the steam-chest of the
10w-pressure eylmdm D. G is a reducing-
valve usually placed between the high and

low pressure cylinders, so as to cut off the
| passage of live steam from the passage b to

the low-pressure cylinder or allow the steam
to flow into the said passage ¢ at a reduced

valves is clearly illustrated in a prior patent
oranted to S. M. Vauclain on June 16, 1893,
No 499,065, and the special construetmn of
valve meehdmsm G’ for operating the reduc-

ing-valve G set forth and claimed in the ap-
plication for patent in the names of Vaueclain

and Henderson, Serial No. 679,958.

It will be understood that any form of re-
ducing and intercepting valve may be used
in connection with my invention, which sim-

| ply relates to a reducing- va,lve in the initial

steam- p&SS&D'GS

. H i1s a valve-chest in which is mounted the
reducing-valve L. This reducing-valve can

The special construction of these
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| municating with the passage b,leading to the
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be pro,]ected so as to cut off the passage of
steam from the initial supply-passage o' to the |

passage b, as shown in Fig. 2, and can be
moved back, as shown in Fig. 3,_80 as to have
an uninterrupted flow of steam to the passage
b. This valve I is controlled from the engi-
neer’s valve J, which is a three-way valve
A pipe 7 extends
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from the engineer’s valve J to a chamber H’
back of the valve-casing II. In this chamber
is a small valve /i, having a head /i, adapted
tothe chamber ', and a grooved stem /¢*, con-
trolling the admission of steam from the cham-
ber b to the space back of the valve 1.

¢ is a port forming communication between
the space back of the valve I and the valve-
chest H', and 7' is a port forming a communi-
cation between the passage O and the valve-
chest H'. |

k is a port open to the atmosphere, and &' is
a drip-passage.

When the engineer’s valve J is moved into
the position shown in Fig. 2, the space above
the valve /v is open to the atmosphere. Con-

sequently the pressure in the chamber b will

elevate the valve /i, and thus communication
will be formed between the passage O and the
space at the rear of the valve I, through the
ports ' and ¢, and the valve will be forced
forward against the pressure in the 1nitial
steam-passage a’. If the pressure in the pas-

sage b is equal to the pressure in the passage

a', then the valve I will shut off communica-

“fion between the two passages, as the area of

the rear of the valve is greater than that sub-
jected to the pressure of the initial steam in
the passage a’; but as soon as the pressure in
the passage 0 decreases then the
be moved back by the pressure in the passage
a’,allowing steam toenter the passageb. Con-

sequently when the engine in running single-

acting the valve I will remain in a position
that it will reduce the pressure of steam as it

flows from the passage a' to the passage 0,
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and the steam under reduced pressure wiil
“be admitted simultaneously to both the high

and the low pressure cylinders, and the loco-
motive will run simple-acting; but the mo-
ment the engineer’s valve is turned to the
position shown in IFig. 3 and steam {from the

boilerisadmitted tothe pipe 7 and to the space

in the valve-chest above the valve /1 the valve
v will be moved to the position shown in Fig.
3, the port ¢’ will be cut off, and the port ¢ will
communicate with the port %k, and the space

“back of the valve ¢ will be open to the atmos-

phere. Consequently the valve will be forced
back to the position shown in Fig. 3, thus al-

‘lowing the steam to freely flow without re-

duction from the passage ¢’ to the passage 0,
and when the engineer’s valve is in the posi-
tion shown in Fig. 3 the intercepting-valve
1s shifted so that the engine will work com-
pounding, the steam first entering the high-

~pressure cylinderand then tothelow-pressure

cylinder to exhaust. Thus it will be seen

“that by my construction I am enabled to in-
crease the size of a two-cylinder compound
engine, 8o that 1t will have the same power
as the ordinary type of simple-acting engine,

6o

ralve will

and yet when shifted so-as to act simple the
power will not be increased o such a degree
as to make the engine slip, and the power will
not be wasted.

I claim as my invention—

1. The combination, in a two-cylinder com-
pound engine, of high and low pressure cyl-
Inders, steam-passages for said cylinders, a
live-steam supply having a throttle-valve for
controlling the flow of steam from said sup-
ply to the engine, an intercepting-valve and
a reducing-valve between the high and low
pressure cylinders having communication

‘with the live-steam supply, and a reduecing-

valve in the initial steam-passage leading to
the high-pressure cylinder and also having
communication with the live-steam supply
substantlally as described.

The combination, ina two-cylinder com-
pound engine, of high and low pressure cyl-

inders, steam-passages and valves forsaid cyl-

inders, a live steam supply having a throttle-
valve for controlling the flow of steam from
sald supply to the engine, intercepting and
reducing valves between the high and low
pressure cylinders, having communication
with thelive-steam supply,anengineer’svalve
controlling said intercepting and reducing
valves, a reducing-valve in the initial steam-
passage leading to the high-pressure cylinder
and also having communication with the live-
steam supply, and an auxiliary valve com-
municating with the engineer’s valve and con-

trolling the position of sald initial pressure-

reducing valve, substantially as described.
3. The combination in a compound engine,
of high and low pressure cylinders, valves
therefor, intercepting and reducing valvesin
the passage between the high and low pres-
sure ¢ylinders, a steam-passage communicat-
ing with the high-pressure eylinder and with
the low-pressure cylinder through the said
reducing-valve, a reducing-valve in the ini-
tial steam-pressure passage,an auxiliary valve
controlling the admission of steam to the space
back of said reducing-valve, a port commu-
nicating with the chest of said valve and with
the passage leading to the high-pressure cyl-
inder, and a port communicating with the said
valve-chest and the space back of the reduc-
ing-valve, with means for actuating said aux-
iliary valve so as to allow the space back of
the reducing-valve to communicate either
with the passage to the high-pressure cylin-
der or to exhaust, substantially as deseribed.
In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.
GEORGE R. IIENDIERSON. -
Witnesses:
R. H. PERSINGER,
JNO. A. PILCHER.
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