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To «ll wihone 16 ey conecermn:

Be 1t known that I, ArRTor CONSTANTIN
Kress, a citizen of the Republic of France,
residing in Paris, France, have invented cer-

5 ‘tain new and useful Improvements in Systems
of Itquilibrium for Motors Having Two (N]-
inders, of which the following is a specifica-
tion.

The object of this application for patent is

1o to effect equilibrium of motors having two

cylinders, based upon the following G'eneral
considerations.

In a motor having reciprocating pistons the

moving masses may beresolved into two—first,

15 the masses moving to and fro in straight lines:
second, the masses that rotate. The former
masses cannot be absolutely balanced, except
on condition of obtaining moments of force
and direction, such that the resisting couple,

20 which they cause at each instant, shall be 7
1in two perpendicalar planes. ThlS cannot be
realized by the pistons alone if they have
speeds in the same direction—that is to say.
connected to the same crank. 1 shall there-

25 fore consider only the case of the two pistons
connectec to opposite eranks.

When the pistons are connected to opposite
cranks, the balancing of the reciprocating
parts 1s possible 1n whole or in part. The dis-

30 turbing moment situated in the plane of the
ax1s of the motor and of the pistons tends to
produce in this plane an oscillatine movement
of the whole mass around an axis perpendicu-
lar to this plane. This movement is the less

35 powerful the nearer the pistons are to one an-
other, the lighter they are, and the greater
the masses are which partake of the oscillating
movement and the greater the lengoth over
which they extend—that is to say, the farther

40 from the axis of oscillation. In order to at-
tain this result, the motor has to be so ar-
ranged as to cause the whole of its mass and
as much as possible of the mass of its support
to partake of the oscillatory movement. The

45 position of the motor, the axis of which is sit-

unated in the longitudinal ver tical plane of a
vehicle or boat, for instance, 1nsures this con-
dition, and plactlcally the dlStllI‘bln‘J‘ couple
1S annulled by the resisting moment of the ve-
hicle or boat.

I have devised the following system of ab-
solutely balancing the masses having rotary
movements: Assummo that, as shown in FKigo-
ure 1, twocranks set 0pp031te to one another
on the shaft m n, these cranksand the parts of
the connecting-rods which partake of the ro-
tary motion produce two moments A and B,
forming a couple turning around : 7.
the action of the couple one tendsto describe
a, conical movement, the apex of the cone be-
ing on the axis at a point which varies with
the position of the masses on the shaft.

The effect of the couple A B may be an-
nulled as follows: They may be taken to be
equal. Let other two moments M and N be
procuced, as shown in Fig. 2, also equal and
such that the resultantof A and N isequal and

opposite to the resultant of B and M. We
have then

M(+a)=Aa+N(a—:),

| MZ;—I'—MaﬂAcL—I—Nc&_——Nm or, finally, as M=N,

Mae=Aaq—Mb.

Of the four variables M # « 0 three, (asz, «,
and 0) may be given by determining them ¢~
cording to the condltlon of the constructlon
and the fourth can be deduced. Putting the

1t 1sseen that

Aa
equation 1n the form M ¢
M may vary between Oand infinity, according
to the values assumed for # and d—that is to
say, according to the positions which it may
be possible or desirable to give to the addi-
tional masses.

In the following example let ¢ be the dis-
tance between the axes of the pistons and &
the distance of the f] Wheel M from its near-

Assummg- r =

est piston. 2,

that 1s to say,
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that the balancing-weight N 1s half-way be-
tween the pistons, then

Mg:m-—--m,

M(a+20)=2A«,

2A
M=404 1
4/

Putting iﬂK, then

2A
2KC+1

The relations of the moments M and A to
each other are therefore known, and their
masses can be deduced, according to their dis-
tances from the axis of the motor.

The accompanying drawings show by way
of example the application of my system of
balancing to a vehicle shown 1n elevation in
Fig. 3and in plan, Fig. 4. Fig. 51s a separate
detail showing how the masses M and N may
be placed or fixed. The mass N is placed on
the crank ato « v zand the mass M on the fly-
wheel. 1t may, for instance, be the resultof
a hollow 1, formed opposite to where the mass
M 1s required.

Having thus described the nature of this in-

M=
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vention and the best means 1 know for carry-
ing the sameinto practical effect, I claim—

1. In a two-cvlinder motor, meansfor equi-
librating the disturbing couple created by the
reciprocation of the massesof the pistonsand
their rods, which consists of a fly-wheel un-
symmetrically proportioned, and a counter-
welght upon the crank, the fly-wheel and the
counterweight being arranged and propor-
tioned to produce a couple which equilibrates
sald disturbing couple.

2. In a two-cylinder motor, means for equi-
librating the disturbing couple created by the
reciprocation of the masses of the pistons and
their rods, which consists of a fly-wheel having
a hollow tormed on one side thereof whereby
to throw an excess of weight to the other side,
and a counterwelght on the erank-arm which
unites the two crank-pins of the shaft, such
parts being arranged and: proportioned to pro-
duce a couple which equilibrates said disturb-
ing couple. | |

In witness whereof I have hereunto signed
my name in the presence of two subscribing
wltnesses.

ARTHUR CONSTANTIN KREBS,

Witnesses:
JULES ARMENGAUD, Jeune,
MARCEL ARMENGAUD, Jeune.
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