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To all whom Tt may concermn:

Be 1t known that I, THOMAS E. CHANDLER,
a citizen of the Umted States, 1681d1ﬂ‘3‘ at In-
dianapolis, in the county of Marion and State
of Indiana, have invented a new and usefual
Compound Engine, of which the following is
a specification. -

My invention relates to an improvement in
compound engines or other similar construc-
tions in which there are tandem cylinders.

The object of my invention is to so arrange
the several parts of tandem cylinders that the

. pistons may be readily secured to the single
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piston-rod and- in which the said piston-rod
and pistons may be removed as a-whole from
the cylinders.

The accompanying drawings 1llust1ate my
invention.

Figurel is a central section of a compound
engine embodying my invention. Fig.2isa
section on line 2 2 of Kig. 1. Fig. 3 is a sec-
tion on line 3 3 of Fig. 1. |

Inthedrawings,4indicatesonecylinderand
5 another, the said cylinders being placed
tandem and the cylinder 4 of larger diameter
than the cylinder 5. Mounted between the
adjacent ends of the two cylinders is a dis-

tance-plece 6, which is provided at oie end

next the eylinder 4 with an internal annular
flange 7, the inner end of which projectsover
the end of said cylinder. 'The inner end of
the flange 7 is serrated, so as to form a series
of projecting fingers 8. The opposite end of
the distance-piece is provided with an annu-
lar flange 9, to which the cylinder 5§ may be
secured. This flange, however, does not pro-
ject over the eylmdel 6. “\/Iountea within the
cylinder 4 is a head 10, which is of substan-
tially the same diameter as the said cylinder
and 18 secured to the inner face of the pro-

jecting portion of the flange 7 by means of

suitable bolts 14. The 0pp081te end of the
cylinder 4 is closed by means of the usual
head 12, removably secured to the end of the
cylinder by any suitable means.

Secured to the flange 9of the distance-piece

or to the end of the cylinder 5 is a head 13,
which closes the end of said eylinder and
which is detachably secured in position by
suitablemeans, such asthe bolts 14. Head 13
is of substantmlly the same diameter (a trifle

1 less) as the largest diameter of the opening

through flange 7 and the periphery of said
head is ser rated S0 as toform a series of fin-
oers 15, the ar 1an0'ement being such that the
ﬁnger_s of the head 13 may be passed through
between the fingers of the flange 7. Passing
through the heads 10 and 13 in the usual man-
ner i1s a piston-rod 16, and upon this rod
within the cylinder 4 is mounted a piston 17
and within the cylinder 5 a piston 18. Rod
16 1s preferably formed in one piece, and in
order that the piston 18 may be conveniently
secured thereto is provided with a shoulder
19, to which said pistonis secured. Theother
end of the cylinder 5 is closed by the usual
head 20, through which the piston-rod is also
passed.

It will be readily understood that,if desir ed,
the flange 7 may be integral with the eyhn—
der 4, its only funection being to form a sup-
port to which the head 10 may be secured.
If desired, also, the distance-piece 6 may be
dispensed with. In this case the cylinder 5
would be secured adjacent the flange 7, and
the head 10 would then serve as a separating-
diaphragm between the two cylinders and the
head 13 be dispensed with.

In building this engine the pistons are se-
cured to the piston-rod, and then the rod and
pistons are turned upon the rod-centers and
are not afterward disturbed. ‘

In order to remove the piston-rod and pis-
tons, head 12 of the cylinder 4 is removed,
the nuts upon bolts 11 are removed, thus
freeing the head 10, the nuts on bolts 14 are
removed, thus freeing the head 13, and the
piston-rod is disconnected from the cross-
head. The piston-rod, together with the pis-
tons secured thereto and the heads 13 and 10
mounted thereon, may then be drawn from the
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cylinders, the head 13 passing freely through

the serrated opening in the flange 7.

By serrating the flange 7 and the head 13
plenty of bolt -space may be provided with-
out necessarily altering the relative diame-
ters of the two eyhnders

By the means above described it is possi-
ble to remove the piston-rod and pistons as a
whole without disturbing their alinement and
without disturbing the heavy parts of the

| machine.
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I claim as my invention— o

1. The combination with a pair of tandemn
cylinders, one of said ecylinders being of larger
diameterthan the other, of an annular shoul-
der formed at the end of the larger cylinder
adjacent the smaller evlinder, a piston-rod, &
pair of pistons mounted thereon, one in each
cylinder, a head, through which the piston-
rod passes, mounted within the larger cylin-
der and adapted to besecured to said shoul-
der, and a second head adapted to be secured
to that end of the smaller eylinder adjacent

the larger eylinder, the said second head be-

ing adapted to pass through the opening
formed by said annular shoulder.

2. The combination with a pair of tandem
cylinders, one of said ¢ylinders being of larger
diameter than the other, of an annular shoul-
der or flange formed at the end of the larger
cylinder adjacent the smaller cylinder and
serrated on its inner periphery, a piston-rod, a
pair of pistons mounted thereon, one in each
cylinder, a head, through which the piston-
rod passes, mounted within the larger cylin-
der and adapted to be secured to said flange
or shoulder, and asecond head, through which

the piston-rod passes, adapted to be secured
to that end of the smaller ¢ylinder adjacent

the larger eylinder, the said second head be-
ing serrated on its periphery so that it may
be passed through the opening formed by the
serrated periphery of the said shoulder or
flange, substantially as described.

3. The combination with a pair of tandem
cylinders, oneof said eylinders being of larger
diameter than the other, a distance-picece
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mounted between the two cylinders, an inter-
nal annular flange carried by one end of said
distance-piece and prejecting over the end of
the larger cylinder, a piston-rod, a pair of
pistons mounted thereon, one within each
cyvlinder, a head mounted within the larger
cylinder and adapted to be secured to the
said annular flange, a second head adapted
to be secured to that end of the smaller cylin-
der adjacent the larger cylinder, the said sec-
ond head being adapted to be passed through
the opening formed by the said annular flange,
substantially as and for the purpose set forth.

4. The combination with a pair of tandem
cylinders, one of said eylinders beingof larger
diameter than the other, a distance-piece
mounted between the two eylinders, an inter-
nal flange carried by one end of said dis-
tance-piece and projecting over the end of
the larger cylinder, the inner periphery of
said flange being serrated, a piston-rod, a pair
of pistons mounted thereon, one within each
cylinder, a head mounted within the larger
cylinder and adapted to be secured to the said
annular flange, a second head adapted to be
secured to that end of the smaller cylinder

adjacent the larger eylinder, the said second
head being serrated upon 1its periphery so

that 1t may be passed through the opening
formed by the serrated periphery of the said
annular flange, substantially as and for the
purpose set forth. |

THOMAS E. CHANDLER.

Witnesses:
ArRTHUR M. IIoOD,
FRANK A. 'AHLE.
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