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Ty alé whom it may co neern :

Be it known that I, Jorn W. NYSTROM nf
the city and county of Philadelphia, in the
State of Pennsylvania, have invented certain
new and usefnl lmpmvements in Steam-En-
gines, by which the moving parts are bal-
anced for gravity, centrifugal force, and gyra-
tion, which enables the engine to run steady

at a very high speed Wlth()l]t noise or shaking. |

The following specification, with the accom-
panying dla;“lllg’u, is a full explanatlon of my
mventmn

" This engine isinvented and designed for the
purpose of driving machinery direct at a very
high speed, as required for electro-dynamo
machines, fans, centrifugal pumps, hoisting-
machines, rollmrr mills, screw-propellers, and
in other cases where belting and gearing are
obJectlonable for increasing speed. The ordi-
nary steam-engine, when runat a high speed, is

generally found to make objectionable noise |

Ly the unbalanced moving parts shaking the
whole surrounding bystem to such an extent
as to serlously interfere with the proper exe-
cution of the work. In my improved engine

all the moving parts are balanced, as will be’
understood b‘, the accompanying drawings |

with three dlffeleub 1lluastrations of my inven-
tion.

Figure 1 represents a side elevation of a
hmmontal stationary engine.” Fig. 2 is a plan
of the engine, showing how the moving parts

are balanced. TFig. 3 shows the counterpoise

for balancing the gyration of the cranks. |
The engine consists of two steam- eylmders,

- A A, Fig. 2, placed side by side, the pistons

of w hlch :arau connected direct by piston-rods

B and connecting-rods C, to balance opposwa
~¢cranks, K Z.

When in motlon the piston, pis-

ton-rod, and connecting-rod of each engine |
move in opposite directions, and thus the mo-

mentums of the two reciprocating systems bal-

The motive poweris apphed
direct from the piston to the crank—that is,

the piston-rod and connecting-rod of each en-_
gine are in the same straight line when the ;
cranks are on the centers.

When the connect-
ing-rod is placed at one side of the direction
of the center line of the piston-rod, then the
motive power is not working dlrect but side-
wise. The two steam-cylinders are cast in one

tween them, and as represented on the dmw-

ings, the bed- plate 1S cast in the same piece
with the cylinders, which makes the combina-
tion a rigid system. The twocranks K K are

‘made in one piece, opposite to one another, and
bdlanced for gravity, centrifugal i{)rce, and
,gyra,tlon

A revolving body balanced for grav-
1ty may not be balanced for centrifugal force
and gyration, and it may be balanced for both

gravity aud centrifugal force, but not for

gyration, which latter is most generally the
case. When a revolving body of high speed

is not balanced for gyration, the slightest

change of speed will make the system shake
or vibrate. In order to overcome this diffi-

culty, I make a counterpmse, k, on each erank
of equal form to that of the p*’irt K, Figs. 2 and
J, which balances the revolving cmnk forgrav-
1tv, centrifugal force, and gyration. Without
the counterpoise % the opposite eranks would

be balanced only for gravity, but not for cen-

trifagal force and gyration, which two latter
forces wounld work and shake the system when
ranning ata bigh speed. When theé counter-

poisek 18 of a different shape from that of the
part K, then the system may be balanced for

ﬂ*ravlty and centritugal force, but not for gyra.
tion, as is generally the case in propeller-en-
oj nes where the counterpoiseis made of a differ-

ent shape from that of the crank. The center

part, K/, Fig. 2, of the ecranks isof equal form to
thatof Kand k, ‘and s therefore balanced. The
two crank-pins, with their collars, balance one
another. The reciprocating systems—that is,
the steam-piston, piston-rod B, cross-head D,

and connecting-rod C of each engine—move
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in opposite directions, and therefore balance

‘one another very nearly, but not perfectly so

on account of .the connecting-rods being of
definite lengths; but when the length of the

connecting-rod is three times the length of the
stroke, or more, the. difference is so small as

to be inappreciable in practice. This objec-

tion can, however, be overcome by making the

cranks to work 1 m slot-motions, whlch 18 read-

ily understood by méchanical engmeers |
Of the two engines, either one of them can

be used with steam, while the other can run

empty and only serve for balancing the recip-

rocating: systems; or, if the weight of metal

10 the piston and plston -rod of the empty en-

plece, makmg only one thlckness of metal be- | gme be placed in its cross-head D, it wounld
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:weentheeramm My mventmn can beap

g;;;;;;;;gg;;;g;:gg;;;;;:;:phed 'equally-well to horizontal, inclined, or
vertical engines. .
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