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To all whom it may concern:

Be it known that we, I'raxz ¥. NicxrL
and Jerrerson M. Smare, Jr., citizens of
the United States, residing at Hazleton,
county of Luzerne, and State of Pennsyl-
vania, have invented certain new and usetul
Tmprovements in Multiple-Expansion En-
gines, fully described and represented in the
following specification and the accompany-
ing drawings, forming a part of the same.

The object of the present invention is to
provide an improved construction of triple
expansion engines of that class having their
cylinders arranged in line, and especially to
render the piston rods of the respective cyl-
inders readily accessible and removable
without requiring an excessive amount of

space between the outside cylinder and the.

wall of the engine room and without dis-
turbing the alinement of the cylinders.

In the accompanying drawings there is
shown for purpose of illustration a triple
expansion engine embodying the invention
in a preferred form, and this construction
will now be described in detail and the fea-
tures forming the invention then specifically
pointed out in the claims.

In the drawings:—ZFigure 1 is a longi-
tudinal central section of the engine cylin-
ders. Fig. 2 is a view similar to Tig. 1,
showing the intermediate pressure piston
withdrawn from its eylinder. TFig. 3 is a
detail of the preferred form of connection
between the rod sections.

Referring to said drawings, A, B, C are
respectively the high pressure, intermediate
and low pressure cylinders, and «, b, ¢ their
respective pistons, the cylinders being ar-
ranged in the order of expansion, with the
high pressure cylinder A inboard or next
the pump or crank shaft to which the power
is applied. The pistons are connected by a
central piston rod, no side rods being used,
this piston rod being preferably formed in
two sections, section ¢ connecting the inter-
mediate and low pressure pistons and sec-
tion ¢ connecting the intermediate and high
pressure pistons and connected by cross head
or coupling 10 to the rod f through which
the power of the three cylinders is applied.
This rod f may be the plunger rod of the
pump, or in some types of pumps the plun-
gers may be connected directly to the cross
head or coupling 10. The high and inter-

: )

mediate pressure cylinders A, B are con-
nected by a twin head 11 provided with suit-
able packing for the piston rod e, and the
intermediate cylinder B and low pressure
cylinder C are connected by a suitable frame
piece 12 which separates the cylinders B, C
and provides sufficient space within the
frame piece for removing the intermediate
cylinder head and piston for examination
and renewal of the piston rings. The inner
head 13 of the high pressure cylinder and
the outer heads 14 and 15 of the intermedi-
ate and low pressure cylinders are remov-
able for access to the pistons and removal of
the piston rod.

The rods d, e forming the sections of the
single central piston rod are connected by
a coupling 16 over which the intermediate
piston b fits snugly and which is squared at
the outer end for a wrench. The inner end
of the coupling 16 is provided with a flange
1 to which the intermediate piston is detach-
ably secured, preferably by tap bolts 2 en-
tering the bolt holes 3 in the flange as shown.
The rods d, ¢ screw into the opposite ends
of the coupling 16, and in the preferred con-
struction shown the rod ¢ screws into the
coupling up tight against a shoulder 4 and
the rod @ screws up tight against the end
of the rod e, and the ends of the rods are
then locked by a pin 5 through the cou-
pling and through a hole formed half in the
end of each rod. While this method of
locking the rods to the coupling is pre-
ferred, it will be understood that other suit-
able locking means may be used for this pur-
pose.

The high pressure piston ¢ is readily ac-
cessible by the removal of the inner head 13
of the high pressure cylinder, and can be re-
moved by uncoupling the cross head or cou-
pling 10 and removing the piston nut. The
intermediate piston » is readily accessible,
as shown in Fig. 2, by removing the outer
head 14 of the intermediate pressure cylin-
der into the hollow frame piece 12, then re-
moving the tap bolts 2 from the flange 1,
and moving the piston outward from the
coupling 16 into the space within the frame
piece 12. The low pressure piston ¢ is ac-
cessible and removable in the usual manner
through the outer end of cylinder C by re-
moving head 15. The rods may be removed
through the high pressure cylinder, if de-
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sired, by removing the coupling piece 16 and
the piston nut outside the low pressure pis-
ton. It will be seen that all the pistons are
thus readily accessible, although no side pis-
ton rods are used, and this result and the
convenient removal of the piston rod is se-
cured without providing space outside the
cylinder C for withdrawing the rod beyond
the eylinder to move the intermediate piston
cutside its cylinder, or for the removal of
the rod at the outer end of the low pressure
cylinder. If it be desired to provide for
withdrawing the piston rod through the low
pressure cylinder C, this may be done with-
out providing the excessive space outside
the low pressure cylinder required when ex-
ternal side rods or single piece center rods
are used.

What we claim is:—

1. In a triple expansion engine, the com-
bination of high, intermediate and low pres-
sure cylinders arranged in line in the order
of expansion, the inner head of the inner
cylinder and the outer heads of the other
two cylinders being removable, pistons in
the cylinders, and a single central piston rod
connecting the three pistons and on which
the intermediate piston is detachably mount-
ed by means permitting the piston to be de-
tached from the piston rod and moved out-
ward without disconnecting the sections of
the rod or moving the rod longitudinaily,
said piston rod being formed in sections, one
section connecting the intermediate and
high pressure pistons and the other connect-
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ing the intermediate and low pressure pis-

tons, the intermediate cylinder and cylin- =

der at the outer end of the engine being
separated to provide space for access to the
intermediate piston when detached from the 40
piston rod and moved outward thereon.

2. In a triple expansion engine, the com-
bination of high, intermediate and low pres;
sure cylinders arranged in line in the order ~
of expansion, pistons in the cylinders, a sin-“45
gle central piston rod connecting the three
pistons and formed in sections, one section
connecting the intermediate and high pres-
sure pistons and another section connecting
the intermediate and low pressure pistons, 50
and a coupling for said rod sections to
which the intermediate piston is detachably
connected by means permitting the piston to
be detached from the piston rod and moved
outward without disconnecting the sections 55
of the rod or moving the rod lengitudinally,
the intermediate cylinder and one of the
other cylinders being separated to provide
space for access to the intermediate piston
when detached from the piston rod and 60
moved outward thereon.

In testimony whereof, we have hereunto
set our hands, in the presence of two sub-
scribing witnesses.

FRANZ F. NICKE].
JEFF. M. SHARP, J=.

Witnesses:
J. H. Bicurow,
Jamms A, Gorman.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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