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To «all whom it may concer:
Be it known that I, Percy ExrFiELD Dow-

- soN, a British subject, and a resident of GGee

Cross, Hyde, county of Chester, England,
have invented certain new and useful Improve-
ments in Balancing High-Speed Motors, of
which the following is a specification.

This invention is designed to provide for

the balancing of high-speed engines, more par--

ticularly explosion-engines, such as oil and
oas motors. |

It consists, essentially, in constructing the
motor with a balancing or dummy piston in
a cylinder at right angles to the working pis-
ton and cylinder connected with the crank-

pin, the working and the dummy pistons be-
" ing balanced by a counter weight or weights,

so that angular momentum of the counter-
weight balances as nearly as possible the com-
bined momentum of the two pistons and their
connecting-rods, cranks, and crank-pin.

The invention will be fully described with
reference to the accompanying drawings, 1n
which, as an example, it is shown as applied
to a bicycle-motor. |

Figure 1 is a side elevation, partly in sec-
tion; Fig. 2, atransverse section.

The motor is constructed with a working
piston A in a cylinder A’ and with valves A’
of any ordinary construction, the piston be-
ing connected by the connecting-rod B with

‘the crank-pin C. At right angles to the cyl-

inder A’, I place a second cylinder H (or
guides or their equivalent) with a balancing
or dummy piston G sliding in it at right an-
oles to the working piston, such piston being
equal in weight to the working piston A.
The dummy or balancing piston G 1s connect-
ed by a connecting-rod ¥ with the crank-pin
C, and preferably in the same plane.

The two pistons A and G and connecting-

rods B and F, cranks D D, and crank-pin C

are counterpoised or balanced by a suitable
counterweight E, placed opposite the cranks
D, so that when running the mass accelera-
tions of the oscillating weights are at each
point equal and opposite to the component of

the centrifugal force of the counterweight

resolved along the directions of motion of the
oscillating weights. The exact relation of
the counterweight dimensions to those of the
working and dummy pistons required is that
the mass multiplied by the radius of its cen-

ter of gravity must be equal to the product

of the mass of either of the pistons and the

radins of the crank-throw, the weights of the
connezting - rods and crank - pin also being
taken into account. |

In the drawings the weight K 1s shown as

part of the disk-cranks or fly-wheels D; but

any other suitable arrangement by which the
counter weight or weights are placed opposite
the cranks may be adopted. Two or more
cvlinders may be placed to work side by side,
with their pistons each balanced according to
this plan by a dummy piston working at
richt angles, or a single dummy piston of

larger dimensions may be arranged to balance

two or more working pistons.
The driving power may be transmitted di-

rect from the crank-shaft & by a strap or chaln

from a pulley or chain, or a second or counter
shaft may be geared thereto to rotate at a
slower (or faster) speed,from which the power
may be transmitted.

What I claim as my invention, and desire to
protect by Letters Patent, is—

1. A high-speed motor comprising 1n 1ts-

construction a eylinder and working piston, a
balancing - piston set in a plane to move at
richt angles to the working piston, guidesin
which the balancing-piston moves to and fro,
connecting-rods connected with the pistons,
a common crank-pin for the two connecting-
rods, and a counterpoise placed opposite to

the crank, the component of the centrifugal

force of the circular motion of which is very
nearly equal and opposite to the mass accel-
erations of the two pistons, connecting-rods,
crank and crank-pin, substantially as de-
seribed.

2. In a high-speed motor the combination
with the working piston A and cylinder A’,
of a dummy piston G and cylinder or guides
H at right angles to the cylinder A’ the pistons
being connected with the same crank-pin, and
a counterweight opposite the crank the com-
ponent of the centrifugal force of the circu-
lar motion, substantially as and for the pur-
pose described. |

3. In a high-speed motor the combination
with a cylinder A’ and working piston A, con-
necting-rod B and crank-pin C, of a balanc-

ing-piston G, set at right angles to the work-

ing piston A, a guide-cylinder H in which the
balancing-piston is moved to and fro, a con-
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necting-rod F by which the crank-pin C is In witness whereof I have hereunto signed
connected with the balancing-piston, and 2 | my name in the presence of two subsecribing -

counterpoise H placed opposite the crank, the | witnesses.
component of the centrifugal force of the cir-
cular motion of which is very nearly equal

P. E. DOWSON.

and opposite to the mass accelerations of the Witnesses:
two pistons, connecting-rods,crank and crank- I. OwpEN O’BRIEN,
pin, substantially as described. B. Tataam WOODHEAD.
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