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To all wﬁom k7 'nuzy CONCermn:

- Be it known that I, WiLLiam T. HARRIS a
citizen of the United States residing at LOHIS-
ville, in the county of J efferson and State of
Kentucky,haveinvented certainnew and use-

ful Improvements in Compound Engines, of

which the following is a specification. |
Theobjectof my prﬂsent invention isto 1}1 0-
vide in double-cylinder steam-engines in

which one of the cyhnders is arlanﬂ'ed to be

worked underexpansion by the exhaust—ste&m

from the other an arrangement whereby the
twocylinders may be pomtloned parallel with

and alongside each other, in combination with
means by which the force of both may be

transmitted to the cr ank of the machme to

be driven.
I have designed thls mveutlon eSpeelally

- for use with locomotwes, to which it is pecul-

20

1arly adapted, and I will -illustrate and de-
scribe the apparatus as so used, although ob-

- viously it is apphcable to steam -engines of

25

30

other varieties. -

Referring to the &ecompanymg dlawm os,
which are made a part hereof, and on which
similar reference characters mdlc&te similar
parts, Figure1isaview of the driving-wheels,
steam- cyhnders, pitmen, and connectm g-T ods
of a locomotive, the boiler thereof bemn' also
shown in outlme the steam- eylmdels and

- valve-chests belnfr shown in section; Fig. 2, a

35
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plan view thereof omitting the boﬂel and
such other parts as do not especially relate

. tomyinvention; Fig. 3, atransverse sectional

view on the dotted lme 3 3 1n IFig. 1; Fig. 4,
a transverse sectional view as seen flom the
dotted line 4 4 m Fig. 15 and Flﬂ' 5, a view

‘similar to Fig. 1, but showmﬂ* the &11:'&110'@—

ment when a cyhndrleal valveis used mstead
of the ordinary slide-valve.
Thelocomotiveshown isof the ¢ ten-wheel ”
variety. Iwill omit all reference to the boiler,
trucks, and such like parts which have no

immediate connection with my present inven-

tion. I willalsoconfine my deseription to the
mechanism on oné side, as that upon the other
side 1s, as usual, substantially a duplication.
The drwmw-wheels 1, 2,and 3 are connected
by connectmmrods 4 a,nd 9, which are suit-

ably moun*ed upon their WllStSj and from the

* to the plsten -rod 8 carrying a plsbon head 9,

which travels back and forth in the steam-

cylinder 10 as it is impelled by the steam all 55

in the ordinary and well-known manner. Ar-

ranged above thesteam-cylinder 10isasecond
~and larger cylinder 11, in which travels a pis-
ton-head 12, secured in the usual manner to a -
.piston-rod 13 which is connected to a cross-

head 14. Upon a rock-shaft 15 is a disk or

rocker-arm 16, and from suitable wrists on op-

posite sides of thls disk orarm connecting-rods
17 and 18 run, respectively, to the er oss-heads
7 and 14. As will be observed, the piston-

headsarearranged totravel opposwely toeach
other,

so that the force which is exerted
throuo‘h the rock-shaftand its attachments is

| added to the force which i is applied directly to
the cross-head 7 and connected parts from the

piston-head 9. The steam as it exhausts from
thesteam-cylinder 10 passes to the steam-chest

6o

20 of the steam-cylinder 11 and thence into

said eyh_nder 11, where 1t operates under ex-
pansion upon the piston-head 12 therein. As
will be understood, the shaft 15 extends

“through to the othel side of the engine and

has a snmla,r mechanism rigidly fixed to its

other end. By this arrangement the power

of three cylinders is at all tm:es exerted upon
the driving-gear.

.In the principal views, as above stated, I
have shown the ordinary steam-chests and

‘an ordinary variety of slide-valves therein.
These slide-valves 21 and 22 are operated by

the valve-rods 23 and 24, which are connect-
ed at their outer ends by a rocker-arm 25,
and this i1s impelled, as usual, by a suitable
connection with an .appropriate moving part.
This, however, as it is or may be of a sub-
stantiallyordinaryand well-known form,neced
not be further described herein.

In Fig. 5 I have shown, instead of theordi-
nary slide-valves each havmﬂ* its own steam-
chest, a cylindrical steam - chest in which a
plston-valve having six heads operates, and
the valve conneetwns are modified accord-

ingly. Thispiston-valve constructionismore

compact than the other and is in some re-
spects to be preferred; but the variety of

steam-chest and valve is not material to my

invention so long assome varietyis employed

wrist of the wheel 2 the pltmau 6 extends back | by means of which the steam may be con-
‘{0 a cross-head 7, which in turn is connected | ducted first into the smaller steamaeylmdel
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“head, smtable ways forsaid cross-head, a pis-

20

- ton connected to said cross- head, a steam--
- c¢ylinder in which said piston Operate_s, a suit-
able valve whereby steam is admitted to and

permitted to escape from said cylinder, a sec-

~ond steam-cylinder to which the steam as it

EELE 1)

cmd after 1t has done 1138 WOI’k therem thence-:’
to the larger, where it may do further work,

my. mventmn consisting wholly of the pecul-
iar arrangement desembed by means of-
which, without nndue plolonﬂ*atlon of the

'strueture, the advantage of a double-cylin-
~der engine working under expansion may be
| :secured in'the elass of steam-enginesto which
this arrangement of apparatus is apphcable 3

Having thus fully described my said inven-
‘tion, what Iclaim as new, and desnz'e to secure*

R T 554,975

-' esedpes from the ﬁrst steam-cyhnder is con- .
dueted, a piston in said second cylinder, a

c'mss-head to which said piston is connected,
suitable ways for said cross-head, a rock-

-shaft extending thr ough from one 51616 to the
other of the engine, a disk or rock-arm on
each end of sald rock-sha,ft
ing-rods running from wrists 011 each of said
dISkS or rock -arms to the cross-heads con-
.nected with the duplicate cylinders on each

| side of the engine, whereby the force from

| . ‘| .the two sets of steam-cylinders is transmitted
The ombma,tlon in a locomotwe, of bhe'

-duvmﬂ-wheels the connectmﬂ' -rods connect-
ed to the ersts thereof, a conneetlnﬂ' rodﬁ_;:
‘running from one of sald wrists to a cross- |

and connect-

to and exerted upon said drwmmwheels sub-

._stantlally as shown and descrlbed

In witness whereof T have hereunto set my

hand and seal, at Indianapolis; Indlana, this
_12th day of Aprll A.D.1899. |

WILLIAM T HARRIS

VVlt,nesses |
CI—IESTER BRADFORD
JAMES A WALSH
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