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To all whonv T may Concer:

Be it known that I, THOMAS MATN, of the
city and county of New York, in the State of

New York, haveinvented a new and useful Im-

provement in Balanced Compound Engines,of
which the following is a specification.

My invention relates to double-acting en-
sines having balanced crank-shafts, the two

cranks being arranged at opposite points and
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balancing each other; and the invention con-

~ gists in the novel combination,with a balanced
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crank-shaft having aunger-handle cranks, the
crank-pins being separated only by a single
member or arm which extends transversely to
the axis of the shaft, of double-acting high and
low pressure cylinders, the pistons of which

are connected with the opposite cranks, and

each of which is arranged at an angle of about
twenty degrees (20°) relatively to an axialline
through the other cylinder. DBy this combina-
tion the moving parts are balanced and vibra-

tion obviated, and the working-pressures are

- always balanced, thereby reducing the friction
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of the erank-shaft journals and their tendency
to heat. .

By this' invention I enable compound en-
oines to be run at an increased speed, and so
obtain the required power with smaller en-
oines at a reduced weight and cost, and with
less cylinder-condensation. |

In the accompanying drawings, Figure 1 18
an elevation of a vertical compound engine
embodying my invention in a plane at right
angles to the erank-shaft. Fig. 21isasectional
elevation on the plane of the dotted line z z,
Fig. 1. TFig. 8is a horizontal section through
the two cylinders and their valve-chests. Fig.
4 is a plan of the upper portion of the frame
and a dotted outline of the cylinders, showing
their position thereon. Fig. 5isaside eleva-

tion, and Fig. 6 a plan, of an approximately-

horizontal engine, also embodying my inven-

tion ; and Fig. 7is an end view of the cylinder

o

structure, showing the position of thetwo cyl-
inder§ relatively to each other. Figs. 8 and
9 are respectively a side elevation and plan
of a compound engine embodying a moditica-
tion of my invention. o
Similarletters of reference designate corre-
sponding parts in all the figures. .
" In the drawings I have omitted all parts not
necessary to a clear understanding of the in-

| vention, in order that it may be more clearly
understood. o | .
Referring first to IKigs. 1, 2, 3,-and 4, A B 55
designate,respectively,the high and low press-
‘ure cylinders of a compound engine, which

1 are arranged radially to a balanced crank-

shatt, C, and each of which stands at an angle
of about twenty degrees (20° ) more or less, 6o
relatively to an axial line drawn through the
other cylinder. The crank-shaft C has two
cranks, ¢ ¢, placed opposite each other,and the
connecting-rods D D’ are placed as near to-
gether, side by side, as the crank-pins and the ¢5
center member, ¢, between the cranks will al-
low. Thisarrangement of the cranks and con-
necting-rods entalls the lapping of the cylin-
ders A B, one on another, as shown  best in
Fig. 3, and the framing E of the engine is off- ¢
set 80 as to support the cylinders in these po-
sitions, as shown in Fig. 4. The steam-chests
A’ B" are presented on opposite sides of the
cylinders, as shown 1n Fig. 3. 'The placing of
the cylinders at about -the angle shown with 55
each other prevents them from interfering
when the cranks and connecting-rods are as
near together as shown in Fig. 2. By the ar-
rangement of the cranks and connecting-rods
shown in Fig. 2 the working-pressures on the 8o
pistons may be exerted as nearly as possible
in a straight line, and the arrangement of the
- cylinders at an angle 18 utilized in preventing
dead-centers, while the balancing is not af-
fected. - .
I' ¥V designate the cross-heads, with which
are connected the piston-rods a b and the con-
necting-rods D D', and which are fitted to suit-
able guides, d d, in the usval manner. The
cranks ¢'¢,the conneoting-rods D D’,the eross- go
heads F ¥, and the piston-rods « b will exactly
balance and the pistons will almost balance,
and there will, therefore, be no vibration in
the engine when running abt a high speed.
The working-pressures on the pistons will al- g5
ways act in opposite directions, and conse-
quently the opposing forces will meet in the
crank-shatt and be very little felt on the jour-
nals. They will simply control the shaft and

| support the weight of the moving parts, and 100-

the engine may be run at a high speed with-
out heating of journals. The most severe ac--
tion will be felt on the crank-pins, and this
may be provided for by using phosphor-bronze
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Iboxes and good lubricators.
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as is shown in Figs. 1, 2, 3, and 4 may be used
either for marine or sta,tlonary work.

In Figs. 5, 6, and 7 I have lupresented an
approxlmate]y horizontal .engine for twin-
screw steamships, and which may bearranged
below the water-line. The same description
of the arrangement of the cylinders A B and
the connecting-rods and cranks applies as well
to these figures as to Figs. 1, 2, and 3, and the
same letters of reference are used to designate
the parts.

In Figs. 8 and 91 bave replesented another
form- of ¢ engine embodying the elements of my
invention, and which may be employed for
single-screw steamships. In thiscase the high
and low pressure cylinders A B are arranged
on.-opposite sides of the crank-shatt, but here

~also each cylinder 1s set at an angle of about
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twenty degrees (20°) relatively to an axial line
drawn through the other cylinder. In these
Figs. 8 and 9 the same letters of reference are
used to designate the parts as are used for the
before-described figures. | |

The essential object which I have sought to
obtain by my invention 1s to providea com-
pound englne which may be run at a very high
speed without vibration.
be obtained by balancing the pressure upon
the crank-pins, and also upon the crank-shaft
~ journals. The advantages of a high - speed
compound engine are very great. By the use

of a small, light, and comparatively inexpen-
sive machine a high power may be obtained
very much more economically, because theloss |
by condensation will be very greatly reduced.
To secure these results the cylinders and pis-

This object can only _

Such an engine | tons of the engine must be double acting, and

thepistons musb movethroughoutsubstantially
the whole of their strokein directions reverseto
each other, sothat while the pressure from one
piston is transmitted downward to the crank-
pin and shaft-bearings the pressure from the

other piston will exert an upward pull on the

crank-pin and shaft-bearings, thus almost per-

fectly balancing the pressure upon the crank-

shaft bearingsand crank-pins; hence if the two
cylinders and pistons of my engine were single
acting the desired results would not besecured,
because the pressure on the ecrank-pins and
crank-shaft journals would always be down-
ward, or in one direction, and the friction on
the, shaft- bearings would be excessive. Tose-
cure all the advantages of my invention the
cylinders and pistons must be double acting,
and the cranks must be set at opposite points
and be of equal length to balance each other.

What I elaim as my invention, and desire to
secure by Letters Patent, 1s—

The combination, w ith a balanced crank

shaft having auger - -handle cranks, the two

crank-pins bemcr separated only by a trans-
verse member or arm,c*k,of double-acting high
and low pressure cylinders, the pistons of which
are connected with the opposite eranks, and

each of which is arranged at an angle of about

twenty degrees (20°) relatively to an axial line
through the cther cylinder, substantially as

and for the purpose herein described.

| THOMAS MAIN.
Witnesses: f .
- 'REDK. HAYNES,

- IEMIL HERTER,
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