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To all whom it may conceriv:

- Be it known that I, CHARLES PHILLIPS in-
ventor, a citizen of the United States of Amer-

ica, remdmﬂ' at New Bushey, county of Hert- |

fOld Enbland have invented certain new and
asefnl Im provements in Driving-Gear for En-
gines; and I do hereby declare the following

to be a full, clear, and exact description of the'

invention, quch a,s willenable others skilled in

the art to which it appertams to make and use
the same,

This invention consists in so combmmﬂ'cel- .
tain radius-bars, links, and eonnectmw -1rods
with the cranks and Cross- heads, plston-1 ods,

or pistons that dead-points are avoided and

‘an increase of power obtained as compared

with arrangements heretofore in use.
Inorder that thesaid invention may be fully
understood, I will now proceed to deseribe

the same with the aid of the accompanying

sheet of drawings, in which—

Figure 1 is a side elevation of so much of a
motl ve-powerengine-—such as a steam-engine,
for example-——mth the invention applied

thereto as is necessary for the elucidation of
the said invention; and Fig. 2 isa correspond-
ing plan of same.

a @ represent the front ends of a pair of 8in-
gle-acting steam-cylinders bolted to the bed-
plate b; ¢ ¢, the piston-rods; d d, the cross-
heads, working with their slide- blocks in
guides e ¢, as usua,l and f is the ¢rank-shaft,
10ta,131n-:r in suitable bearings ¢, fixed to or
formed with the bed-plate b, 1t will be seen
that the horizontal center lines of the cylin-
ders a a do not pass through the axis of the
crank-shaft f, but lie in a plane situated,
preferably, about half the radius or lenn'bh
of the crank above it.

i and ¢ are radius-bars pivoted at q 7, re-
spectively, to the bed-plate b below and be-
hind the crank-shaft 7 and extending upward,
so that their free ends stemd above the crank-
shaft.

7 k are two cranks set nppoate to each

other—that is to say, one hundred and eighty |

degrees apart—on the erank-shaft.

[and m are connecting-rods pin-jointed to
the upper ends of the radms—bars fvand 7 and
connecting them to their respective eranks 4
and f, and n p are other rods or links pin-

jointed to the upper ends of the tadlus bars |

| reference to the connecting-rod m in Fig.
~and the effect of this arranwemeut 18 thah at

I b and. % and eonneetmﬂ' them to the cross-

head pins of their respeetwe cross-heads d.
The connecting-rods 7 and m, connectm
the cranks to the radius- bars I and 7, are
preferably about the same length as the

throw of the cranksthey drive; but they may

be longer or shorter, and the rods or lmks n
and p, connecting the radius-bars . and 7 to
the pins of thecr oss-hea,ds d d, may be longer
or shorter than the conneetmtr-rods I and m,

as may be found convenient.

The stroke of the pistonsis louﬁ*el than the
throw of the cranks by reason of the consid-
erableangularity of the connecting-rods ! and
m when the crank-pins are moving through
the lower portion of their paths, as seen w1th

}

each effective stroke of a piston power is ap-
plied to the corresponding crank-pin during
more than the half-circle described by the la,t-
ter—namely, while.traveling from the POSi-
tion marked 1 to the pOblthIﬁl marked 2in the
direction of the arrow, IFig. 1—and conse-
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quently the opposite crank- -pin is thereby car- .
ried beyond its dead:-point to the position 3

in Fig. 1, and as this action applies to both
cranks there is no moment when both cranks
are on a dead-point at the same time, al-

eighty degrees apartinstead of ninetvdegrees,
as usually practiced with two - eylindered
engines. It will be understood that power is
only applied to each crank-pin while it is
traveling in the upper part of its path in the
duectmn of the arrow from the position
marked 1 to the position marked 2 in Fig. 1
and that no power 1s applied by its corre-
sponding piston to either erank-pin while the
latter 1s traveling in the lower part of its
path from the p081131011 marked- 2 to that

marked 1; but,on the contrary,the movement
of either erank pin while traveling in the
lower part of its path is effected. by that of
the other erank-pin while traveling in the up-
per part of its path from 1 to 2, so that the
movement of a crank-pin from its dead-point
at 2 to 1 merely effects the backward stroke

of its own piston in readiness for the 1’16‘{13 for-
ward power-stroke of the same. |

1t is obvious that instead of the engine be-
ing placed horizontally it may be placed ver-
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though they are placed one hundred and
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tically or inclined, and in such cases -the
terms herein used ‘“above” and ‘“below” the
crank-shaft will have their meanings corre-
spondingly modified by the position. It 1s
also obvious that instead of connecting the
rods or links 7 and p to the pins of the ¢ross-
heads d they may be connected directly to
the piston in cases where trunks are employed
instead of piston-rods, as in the case of gas-
engines, for example.

The above-described engines may be ap-
plied to the working of vertical pumps by
means of bell-crank levers sand ¢, pivoted at
1w and v to the bed-plate b, and connected by
pin-jointed rods or links w and x to the up-
per ends of the radius-bars /» and 2, the pump-
rods being connected to theendsy and z of the
said bell-crank leverssand i, or the bell-erank
levers st may be dispensed with and the links
w and x be connected to the piston-rod eross-
heads or to the plungers of pumps placed
horizontally in front of the crank -shaft f,
whereby more direct action will be obtained.

I have not shown any valve-gearin connec-
tion with the engines, because that may be

arranged 1n any suitable manner and forms

no part of my present invention.
In the engines as shown in the drdwmgs

- the cranks are supposed to rotate in the .di-
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rection of the arrow in Iig. 1, which presup-

poses that the steam or other motive fluid

presses on the back of the pistons and causes
them asthey move from the back to thefront
end of the cylinders to move the respective
crank-pins from the position 1tothe position
2; but it is obvious that if the steam or other
motive fluid is caused to press on the front
of the pistons instead of on the back the
movement of the pistons from the front to
the back end of the cylinders will move the

respective erank-pins from the position 2 to

the position-1 in a direction opposite to that
indicated bythe arrowin Fig.1. It isthere-
fore obvious that by properly arranging the
valve-gear so that the motive fiuid can be in-
troduced into the ¢ylinders either behind or
in front of the pistons the engines may be
reversed—that is to say, made to rotate in

-either direction at pleasure—but care must

be taken in arranging the valve-gear that
the motive fluid is so admitted that during
the power-strokes of the pistons the corre-
sponding crank-pins move through the up-
per part of their paths—that is to say, from
position 1 to position 2 in the direction of
the arrow 1n one case, and from position 2 to
position 1 in the direction opposite to that
of the arrow in the other case—it being un-
derstood that during the movement of the
crank-pins through the lower part of their
paths—namely, from position 2 to position 1,
or vice versa—nopoweris transm 1tted to bhem

by the motive fluid.
In the above description the engines are-

described as single-acting—that is t}o say, as
having the steam or other motive flaid ad-
mitted at one end of the eylinders only, soas

725,285

| to apply pressure to the crank-pins while

they are moving in either direction through

the upper part of their paths, the movement |

of each in either direction through the lower
part of its path being effected by the power
applied to the opposite crank-pin; but it is
obvious that, if preferred, steam or other mo-
tive fluid may be admltted alternately to
both ends of the eylinders, so that power will
be applied to the ecrank-pins while they are
traveling through both the upper and lower
parts of then* paths—tha.t is to say, the en-
gines may be double-acting.

The engines may be prowded with a fly-
wheel or not, according to circumstances.

The above-described invention is applica-
ble to any motive-power engine actuated by
ar fluid—such as steam, compressed air, gas,
water, &e.—and in the case of an expansive
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motive-power fluid—such as steam or com-

pressed air, for example—the engines may be
compounded——bhat is to say, made high and
low pressure.

I claim— |

1. Means forovercoming dead-centers com-
prising movable or remproeatory members, a
crank-shaft, radius-bars pivoted below the

crank- shaft and extending upward above the

same, devices connecting said radius-bars to
said movable members, and connecting-rods
connecting said radius-bars tothe crank-pins,
whereby edch said erank-pin iscarried around
by the effective stroke of its movable part
more than the half-cirecumference of its path,

thereby carrying the other crank- -pin beyond

‘its dead-point in readiness for the next effect-

ive stroke of its movable part, substantially
as described.

2. A means for overcoming dead-centers
comprising movable members, a crank-shaft,
radius-bars pivoted below the crank -shaft
and extending upward above the same, de-
vices connecting said radius-bars to the mov-
able members, and connecting-rods connect-
ing said radius-bars to the cmnk-pins where-
bv each said crank-pin is carried around by
the effective stroke of its movable member
more than the half-circumference of its path,
thereby carrying the other crank-pin beyond
both its dead - points, substantially as de-
scribed.

3. In a device for overcoming dead-centers,
the combination with the ecrank-shaft and
movable members the center lines of which lie
in a planeabove the crank-shaft, with radius-
bars pivoted below the crank-shaft but ex-
tending upward above the same, and con-
necting rods orlinks connecting the free ends
of the radius-bars to the crank-pins on the

one hand and to the movable members on the

other, substantially as described and for the
purposes specified.

4. In a devicefor overcoming dead-centers,
the combination with the crank-shaft and

! movable members the center lines of which lie.

in a plane above the ecrank-shaft, with radius-

| bars pivoted below the crank-shaft but ex-
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tending upward above the same, connecting | In witness whereof I have hereunto set my
rods or links connecting the free ends of the | hand in presence of two witnesses.
radius-bars tio the crank-pins on the one hand 1
and to the movable members on the other, |

5 and operating devices adapted to be conneet- |  Witnesses:
ed to a mechanism to be operated from the STEPHEN EDWARD GUNGON,
sald radius-bars, substantially as deseribed. WALTER J. SKERTEN.

CHARLES PHILLIPS.
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