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UNITED STATES

PaTeENT OFFICE.

SAMUEL F. PRINCE, JR., OF READING, PENNSYLVANIA.

COMPOUND ENGINE.

SPECIFICATION forming part of Letters Patent No. 480,781, dated August 16, 1892,
- Application Jﬁleﬂ. November 25, 1891, Serial No, 413,076, (No model.) |

To all whom it may concern:

Beitknown thatI, SAMUEL F. PRINCE, Jr., &
citizen of the United States, residing at Rea,d-
ing, in the county of Berks, State of Pennsyl-
vania, have invented certain Improvements
in Compound Engines, of which the following
is a specification.

This invention relates more particularly to
compound steam-engines; and it consists in
certain improvements in construction where-
by great simplicity and economy are secured.

Compound engines have been designed in
which the high and low pressure pistons op-
erate through the medium of a rocking shaft
upon the crank and numerous forms of trunk-
engines, in which the piston-rod is pivoted
dlrectly to the piston and oscillates within
the hollow trunk pro,]ectmn* theretrom have

also been used.

- The main object of my present invention
is to provide a compound engine in which
these features will be so combined as to pro-
duce a very simple and advantageous con-
struction.

A further object is to pmwde animproved
means of ﬁrmly securilng thecylinder-casting
to the engine-frame.

The invention is designed more especmlly
for locomotive-engines, and the drawings, in
connection with which the following deserip-
tion is to be read, illustrate its appllcatlon
thereto.

Figure 1 1is a side elevation ShOWIHO“ the
cylinders in section on line x «, Fig, 2. Fig.
2 is an end view of the cylinder-C&sting. Fig.
3 is a sectional view taken on line x 2z v, Fig.
2. Fig. 4 18 a separate view of the eylindri-
cal frame-sectwn

The high - pressure cylinder D2 and low-
pressure cylmder D’ are represented as cast
in one piece D,1in which is also formed anin-
termediate cylmdrleal steam-chest D3 Inthis
chest is located a valve K, by means of which

~ the steam distribution is effected, so as to
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cause the pistons to move in opposite direc-
tions. This construction correspondswith that
described in my patent, No. 463,450, issued
November 17, 1891. Therear cyhnder-heads
d and d’ are formed with long stuffing-boxes
or guides d* and d within which move the
projecting hollow trunks ¢ and f of the pis-
tons E and K for the high and low pressure

firmly fitted in the openings g and
cylinder-casting, so as to effectually prevent

cylinders, respectively. Within these hol-
low trunks at / and " are pivoted the front
ends of piston-rods L and L/, the rear ends of
which are connected directly at ¢* and ¢ to
the opposite arms ¢ and ¢’ of a rocking arm
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C, which is journaled in the frame B of the

engine. A connecting-rod M, which isrepre-
sented as pivoted at ¢®to the same pin which
connects the piston-rod L’ to the roeking arm,
18 connected to the crank-pin a, through the
medium of whichthe main axle A is rotated.
Theupper and lower members B b of theframe,
which extend forward from the pedestal B’,
stop somewhat short of the cylinder-casting
D, which is secured thereto by means of sepa-
rate sections H and H’ of the frame, the front
ends of whicharenotshown. Thesesections
are of cylindrical form for a whole or a por-
tion of the part which engages the cylinder-
casting and are adapted at the ends /v A? to
be secured to the frame B b, either by squar-
ing the ends, as shown, to a cross-section,
which is within the cross-section of the eylin-
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drical portion, so that said sections of frame

may be entered or w1thd1aw11 from cylin-
drical openings g and ¢’, formed in the cylin-
der-casting D, or by a socket orothersuitable
connectmn the cylindrical seetlons being

g’ in the

any movement on the frame-sections other
than longitudinally without bolting the cast-
ing thereto, such longitudinal movement be-
ing prevented by end keys,asusual. By em-
ploylnﬂ' this means of attaching the cylinder
to the {rame I readily and economlcally Se-
cure a perfectly satisfactory construection,

such as 1s ordinarily secured only with much
greater trouble and expense, the necessary
machme work being effected with much
oreater famhty and economy as well as per-
fectmn than is possible with previous con-
structions, and at the same time I avoid en-
tirely the use of bolts passing through the
cylinder-casting and the wroug oht i iron or steel

frame, which bolts are in praetlce frequently

loosened and broken, and-forman unsatistac-
tory means of connectmn
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By applying the well-known features of the

ordinary trunk-engine to acompound engine
in the manner described above I prowde a

very simple and satisfactory form of com-
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pound engine, nodis advantaﬂ'e resulting from
the inequality of effective area upon Opp()SltG
sides of the pistons, inasmuch as the steam-
pressure is acting both in the forward and
back stroke upon the front of oné piston and
the rear of the other, so that the sum of said
pressures is equal in both strokes. Moreover,
the use of the rocking arm reduces the oscil-

lation of the piston- rods to a minimum, and |

thus enables a trunk of comparatwely small
diameter to be used. |

What I claim is— - o -

1. In a steam-engine, the combmatmn Wlth
high and low pressure cylinders and va,lve
mechanism therefor, of oppositely-moving pis-
tons having hollow tru nks extended throuwh
the cylinder- heads, piston-rods connectmg"
said pistons directly to opposite ends of a

rocking arm mounted on the engine-frame, |
20 and aconnectmmrod between one arm of said | -
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1‘00]{1110' shaft and the erank-pin, all substan-

tially a8 set forth. -
2. Asteam-engine having the eyhn der- east-

ing thereof fastened to the engine-frame by

means of cylindrieal frame-sections H H’ ,pass-
ing through and firmly ﬁtted in correspond-
ing cylmdmcal openings ¢ ¢’ in said casting,

the extended ends of said sections being COn-
nected with the main portion of the frame,
substantially as deseribed, whereby said cyl-
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inder is firmly secured to a continuous frame -

without being bolted thereto, substantially

as set forth.

In testimony whereofIaffix my signature in

presence of two mtnesses

_ SAML. IF. PRINCE, JRr.
Witnesses |

~ApAmMm B. RIESDR

W. G, %TEWART
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