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My invention relates particularly to com-
pound steam or gas or vapor engines, and
more especially to ) those used on locomotives.
1t has for its objects to improve the efficiency
and adaptability of compound gas or vapor
engines.

in the drawing Figure 1 is a vertical lon-
gitudinal section in part elevation of an em-
bodiment of my invention in a locomotive.

Figure 2 is a longitudinal sectional view
showing the convertible valv. shifted into
the position it will occupy when the engine
is operating compound.

Figure 3 is a cross sectional view taken on
the line 3—3 of Figure 1.

Tn the main stearn chest 1, I place the re-
ciprocative valve 2, manually operated to a
plurality of fixed positions by connections
including a rod 3 from beyopd the end of the
chest 1, and prov1ded with a plurality of
openlno"s 18 to 17 inclusive positioned with
respect to the openings 22 to 26 in the steam
chest 1, as I am about to describe. The valve
seat in and integral with steam chest 1 also
contains exhaust cavities 27 and 28.

“Bach of the openings 22 to 26 inclusive
and the cavities 27 and 28 I connect respec-
tively by pairs of pipes 4 to 9 inclusive with
openings 29 to 84 inclusive in each of the
valve chambers 10 on opposite sides of the
locomotive.

Fach valve chamber 10 contains the six

- discs 85 to 40 inclusive, which are connected
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and positioned by the tube 11, all being re-
ciprocated by the rod 12, extending beyond
the valve chest 10 and reciprocated by the
usual valve gear of the locomotive.

Preferably integral with the valve cham-
ber 10, is the compound cylinder consisting
of the central cylinder 18 of larger diameter
and the two c¢ylinders 19 of smaller diame-
ter extending axially from each end thereof.
Tn the central cylinder 18 is the double-faced
piston 20, and extending from each end
thereof and fixed thereto are the pistons 21,
of smaller diameter, preferably hollow, and
of sufficient length to maintain a constant
bearing in each smaller cylinder and per-
form the functions of a piston red over that
distance. Tixed to one of the pistons 21 is
the main piston rod 41.

At the longitudinal centre of the steam
chest 1 is positioned the steam intake 42.

Serial I¥o. 438,803.

I connect the valve chamber 10 with the
smalier diameter cylinders 19 by the ports
43 and 44. I connect the valve chamber 10
with the larger diameter cylinder 18 by the
ports 45 a and 46.

I will now proceed to point cut the rela-
tions of my various ports and valve mecha-
nisms to the reciprocation of the compound
piston and the application of steam or other
gas or vapor, so that my invention may, by
previous adjustment of the valve 2 through
the rod 3, be used as a compound high and
low ple%lue engine or as a hlgh pressure
engine of maximum power.

When the valve 2 in steam chest lisin
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fixed position to the right, as snown in the -

drawings, or first position, the engine is op-
erating as a high pressure engine of maxi-
mum power. '

When the valve 2 in steam chest 1 is in
fixed position to the left, or second position,
the engine is operating as a compound high
and low pressure engine.

In first position, steam enters and fills

" steam chest 1, passes through opening 26,

through pipe 9, into valve chamber 10
through opening 84, between dises 39 and 40.
through port 44 into small cylinder 19.
Steam also enters Ehrougo openings 16 and
25 through pipe 7 into valve chamber 10
through opening 32 between discs 37 and 38
through port 46 into larger cylinder 18.
Thus 111011 pressure steam acts simulta-
neously to drive the larger and smaller di-
ameter portions of the compourd piston in
the same direction.

At the same time the high pressure steam
in the small cylinder 19 at the opnosﬂce end
is exhausted through port 43 into valve
chamber 10 throuch opening 29 - through
pipe 4 through openings 22, 13, 15, and 24
mto exhaust cavity 27, which connects with
the open air. High pressure steam in the op-
posite end of larger cylinder 18 is exhausted
through port 45 into valve chamber 10 be-
tween discs 86 and 87 through opening 81
through pipe 6 into exhaust cav1ty 27.

On the return stroke, steam enters through
openings 14 and 23, through pipe 5, through

opening 30 into valve chamber 10 between

dises 35 and 36, through port 43, into smaller
cylinder 19. Steam also enters through
openings 16 and 25 through pipe 7 thrmwh
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opening 32 into valve chamber 10 Detween
dises 37 and 38, through port 45, into the
larger cylinder 18. \t the same time the
high pressure steam in smaller cylinder 19 at
the opposite end exhausts through port 44
into valve chamber 10 tlnovwh tube 11,
throagh (“anHlO 29, through pipe 4, thy on<“h
(‘v‘lﬁ‘uﬂ"- 22, 13 lo and 94: into exhaust
avity 27, whic 1 is connected with the outer
air. fLigh pressuve steam in the opposite end
of the larger cylinder 18 1is e\hfucted
through 1301t 46 into 'V“l'\‘(, ummbor 10, be-
tween dises 88 and 89, through opening 33
and through pipe 8 into exhaust cavity 28
whicli is conneeted with the outer zir.

In second position, the steam enters the

i mmt i thlouah pipe 42, tl;rmw h
o 26, thr oun‘n pipe 9, through opening
valve chamber 10 between dises 39

Lrough port 44 into smaller cylinder
- the game time, gteam which has ex-
sted from the smailer cylinder 19 at the

end, passes through port 43 int
chamlmr 10, through omnino 99
f_ pipe 4 4, t} )rouon openings 232, 13, 1'4'.
'\v 1 pipe 7, through opening 32,
zlve cht lﬂlbel 10, between dises 37 and
38, through port 46, into larger cylinder 18.
At the same tine steam is exhausted from
the opposite end of larger cylinder 18
through port 45 into valve chaniber 10 be-
tween deCS 36 and 37, throngh opening 31,
through pipe 6, into exhaust cavity 27, and
thence to the outer air.

On the 1’91;&111 stroke, steam enters through
openings 14 and 23, through pipe 5, through
opening 30 In valve chamber 10, between
diges 35 and 56 tnrouuh port i3 into the
sima llcr whnde At the same ! time, steam
is exhausted 1c1'om the smaller cylinder 19
from the opposite end, through port 44, into

valve chamber 10, JNON{_»h tube 11, thvornn
opening 29, through pm; 4, through _open-
22, bﬁ 17, and 25, thlouml pipe T,
thirough openuw' 32, into valve chamber 10
hetween cises 87 and 38, tmougn port 45,
mm Invger chmﬂer 18. At the same Ume
steam is exhausted from tLe opposite end of
larger eylinder 18 through port 46 into valve
chamber 10 between discs 38 and 39, through
opemnn through pipe 8, into exhatst
cavity 28, (\nd thence into the outer air.

I do not limit myself further than is indi-
cated in the claims which follow.

=1 23
v
&

jarns
£y D
: 5
. 6=
B T

<o
T
r—:)‘:.
@)

%i

1'}()3

1,584 614

I claim:

1. A compound gas or vapor engine com-
prising a plurality of Lompound “cylinders
and compeund 1ec1proc~1 ting pistons ‘therein,
a St\.fhﬂ chest having a plu'r'ahlv of exit
openings, a single va alve chamber intermedi-
ate the steam chest and cylinders, a recipro-
cating valve therein, and 2 manually adjust-

able valve in the steam clrest movable to two
positions, in one of which steam Is admitted
at high pressure through said valve chamber
to Loth of the compound pistons, and in the
other of which Hl'm pressure steam is ad-
mitted to one piston and exhaust steam 1o
the othar piston.

2.4 wh pound gas or vapos engine cora-
prising a cempeund eylinder, a co: m)onnd
e 1pt obzmng piston provided with heads of
i steam chest having a

1ﬁe’ e“t dia mde,!.s, L

1 of exit openings therefrom, a
sing‘a valve chamber hetween ‘the cylinder
and steam chest, a reciproeating valve there-
o in, zud 1\1:11111211!}' ope‘a'a%'e meuns for vary-
ing the admission of steam frowm the steam
chest to the valve chamber and conzequently
the operation of tlwe engine.

3. A compound gas or vapor engine conl-
prising a compound cylinder, a compound

reciprocating piston provided with heunds of
different diameters, a steaun chest having u
plure hi\ of exit openings thervefrom, a
single valve chamber between the c¥linder
and the steam chest, a reciprocating valve
therein, and 2 valve in the steam chest manu-
ally operable to two positions to vary the
passage of steam through che exit openings
to the vaive chamber and thereby v the opera-
tion of the engine.

4. A compound gas or vapor engine com-
prising a compound cylinder, 2 compound
1eciprocating piston plo\ ided with heads of
diffevent diame ters, a steam chest having a
plurality of exit op cmngs therefrom. o
single valve chamber between the cylinder
and the steam chest, a reciprocating volve
therein, and o valve in the steam chest man-
ually omwblﬂ {o two positions. in one of
which hzgn pressure stean is admitted to the
pisten heads of both dm;hofels. and in the
other of which Ligh pressure steam is ad-
mitted to the smaller piston head and ex-
haust steam to the farger piston head.
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