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1o all whom it may concern:

Be 1t known that I, HErBERT L. TowLE, a
citizen of the United States, residing at Rich-
mond Hill, county of Queens, State of New
York, have invented a certain new and uselul
Improvement in Balanced KEngines; and I de-
clare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it
pertains to make and use the same, reference
being had to the accompanying drawings,
which form a part of this specification.

My 1nvention relates to reciprocating en-
gines; and the object of my Improvements is
to provide a reciprocating engine that shall
occasion little or no vibration while working.
I accomplish this object in the engine illus-
trated m the accompanying drawings, in
which— _ |

Figure 1 is a sectional plan view of an en-
gine embodying my invention. Ig. 2 is a
sectional Jongitudinal elevation of the same,
the section being taken on the line 2 2, Fig. 3.

Fig. 3 is a cross-sectional elevation, the sec-.

tion being taken on the line 3 3, Hig. 1.
I have shown an engine having two cylin-
ders A A, opposed to each other, and pistons

B B therein secured to opposite ends of the

same piston-rod.
- His a crank-case uniting the two cylinders.

D D are cross-heads forming a scotch yoke
upon the piston-rod ¢, o .

Ei1s a sleeve having spur-wheels ¢ ¢ at each
end. The sleeve E is pivoted upon the PiS-
ton-rod C between the cross-heads D D.

I F" are crank-pins secured, respeetively,
upon the cranks or disks 7 " upon the shafts
G G. Upon the crank-pins F I/ are pivoter
blocks I, having racks d formed upon them.
The racks d mesh with the gear-wheels ¢ e.

The blocks I are adapted to reciprocate at

- 1ight angles to the piston-rod C between

45

guides upon the cross-heads D.

The reciprocating motion of pistons B and
piston-rod Cis communicated to the blocks I
through the cross-heads D D and from said
blocks to the crank-pins F F” and shafts G G
Lhe gear-wheels ¢ ¢, meshing with the racks
@, constrain the disks 7/’ to turn in opposite

50 directions with equal angular velocities.

‘blocks I on

J? J* are counterweights secured upon the
disks 1 77, of sufficient weight and so located
upon the disks as to respectively balance the
centrifugal force of the crank-pins F ¥/ and

sald pin and to also by their cen-
trifugal force balance or counteract the in-
ertia of the pistons B and connected parts.

Lt will be noticed that there is a tenc ency
of the centrifugal forces of the blocks I I ar

crank-pins F F to cause a rocking motion of ¢
the engine in the position shown in Fig, 3 and

in position adjacent thereto, the pin B and
the block I thereon havine a vertical tend-
ency upward by reason of its centrifugal
force, and the pin F and the block thereon a
downward foree, so that they would cecasion
a torque or turning moment about an axis

coincident with the axis of the piston-rod C.

To counteract this effect, the balance-weights

77 f* are located close to the vertical plane

through the axis of the piston-rod C and at
such a distance therefrom that the product of
their centrifugal forces into their distance
from said plane is equal to the preduet of the
centrifugal forces of the crank-pins and at-

tached blocks multiplied by their distances

from said plane. Thus the torques of the
centrifugal forces of the balance-weights is
equal and opposite to and completely bal-
ances the torque or turning moment of the
pins and attached blocks. The webs of the
disks f f” are cut away, as indicated at 7313,
SO

plane through the axis of the piston-rod.
What I claim is
1. In an engine, two cranks arranged to
turn m opposite directions, crank-pins there-

on, a reciprocating part adapted to actuate

~said .cranks,; counterweights connected with
‘said cranks adapted to balance the inertia of

the reciprocating parts, said weights being so
located that the turning moment due to their
centrifugal forces shall be substantially equal
to the turning moment due to the centrifu-
gal forces acting on the crank-pins,

2. In an engine, two cranks arranged to

‘turn m opposite directions, crank-pins there-

hat the more weight may be put into the
counterweights f* /2 which are nearer the
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on, a reciprocating part adapted to actuate

| said cranks, counterweights connected with
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said cranks adapted to balance the centrifu-
cal force of the crank-pins, and attached re-
volving parts, and also to balance the inertia
of the reciprocating parts, said weights being
so located that the turning moment about
the axis of the reciprocating part due to their
centrifugal forces, shall be substantially

equal to the turning moment about the same

851,553

axis due to the centrifugal forces acting on
the crank-pin. '
In testimony whereof I sign this specifica-

tion in the presence of two witnesses.
- HERBERT L. TOWLLE.
Witnesses: | . -
HArrY A. ANDERSON,
ErzaBeTHE W. TOWLE.
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