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Lo all whom it may concerw:

Be 1t known that I, DANIEL A. FRAZER, a
citizen of the United States, residing at Man-
celona, in the county of Antrim and State of :
~ (or front) eross-heads extend connecting-rods
I, having joints I I near the middle of each.

Michigan, have invented certain new and use-

ful Improvements in Steam-Engines; and I

do hereby declare the following to be a full,
clear, and exact deseription of the invention,

such as will enable others skilledin the art tr;) |

which it appertains to make and use the same.

My invention relates to improvements in
that class of steam-engines known as “single |

acting;” and the objects of my invention are,
first, to reduce friction upon the crank-shaf 6
and secure a more nearly tangential action of
the econnecting-rod upon the (31'::«111]1, second,
to cause the pressure of steam at each stroke

to act durving more than one-half of the revo-
lution; third, to avoid dead-centers; fourth,
to “lap” the action of steamin the respective
cylinders and secure a more uniform action
upon the shaft. I attain these objects by the
mechanism illustrated in the accompanying
drawings, in which—

Figure 1 is a plan view of an engine em-
bodying my invention; Ifig. 2, a side elevation
of the same with part of the frame broken
away and one M"liuder in longitudinal sec-
tion, and Fig. 5 a detail showing position of
crank and emmeetlons at the termination of
the outstroke of the piston.

Like letters vefer to like parts in all the fig-

ures.
- A represents any suitable frame; B I/, two
cylinders of equal dimensions side by side and
parallel to each other and open at both ends;
C, a steam-chest connecting with the middle
of each by live-steam ports D D’ and with the
open aln by the exhaust-port L, one iive-
steam port, D, connecting with each cylinder,
which are each provided with two piston-
heads, R R’, which traverse the respective
ends of said cylinders from the ports D out-
ward and return at each revolution of the
crank, the steam acting against both on the
outstroke and exhausting on the return-
stroke. Said heads are provided with rods I,
cross-heads H, and guides (G, or the cylinders
may be made longer and suitable cupped pis-
tons may be used, omitting the rods, cross-
heads, and guides and attaching the connect-
ing-rods directly to the pistons.
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J 18 the crank-shaft, set a httle below the
ax1s of the cylinders, having eranks set oppo-
site each other and in front of the respective
cylinders. From these cranks to the adjacent

L L are levers fulerumed near the middle

of each to the frame A, pivoted at their up-

per ends to the connecting-rods I II near the
joints IL and between said joints and the
cranks, the lower ends of said levers I. Li be-
ing Ponneoi ed to the rear cross-heads by piv-
oted connecting-rods " .

Pisa pulley on the cranl-shatt.

N 1s an eceentrie, which operates an ordi-
nary D-valve in the steam-chest C hy means
of the connecting-rod M, rock-shaft Q, and
valve-rod O. |

The operation of my device is as follows:
The steam in the chest C is admitted to and
exhausted from each eylinder alternately, the
same as in case of the respect ive ends of an or-
dinary double-acting engine. Passing through
the ports D D, the steam is confined between
the pistons Ik R and forces them apart, each

cylinder acting alternately upon 1its respect-

ive crank. The pressnre upon the rear pis-
ton tends to throw the upper end of the lever
L toward the crank-shaft and aids in turning
the shaft. The pressure upon the forward
piston tends to force the joint I< forward and
downward, and the lever L, acting as a ful-
CIL, tendb to throw the crank upwm*d thus
reducing the friction nupon the shatt-bearings
and throwing the crank off the center, also
directing the forece in a more nearly tangen-
fial line to the path of the crank. As the
crank approaches the forward center, the joint
KK rises above the end of the lever L. The
pressure upon the cerank is then forward and
downward, thus securing like results at the
termination of the stroke. By thuschanging
the direction of the pressure upon the crank
I am able to exert a forward pressure upon
the same both before and after it passes the
level of the axis or the usual dead-centers,
thus seecuring action of the steam upon the
crank during considerably more than one-half
of the revolution in each case. Iam also thus
enabled to lap the action of the steam in the
respective cylinders, the action commencing

| in one cylinder before it ceases in the other, 1
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can. also secure a much steadier forward | connecting-rod, and a lever having a fulerum
pressure upon the crank than by the usual | near its middle and attached at one end to
direct connecting-rod. Itwillalso be observed | said connecting-rod and connected at the
that the pressure upon the connections be- i other end to the other of said pistons, sub-
5. tween the pistons and cranksis constantly in | stantially as deseribed. 35

one direction, thus avoiding any “knocking™ | 4. In asteam-engine,a cylinderopen at both
in case the joints become loosened or worn. ends having a central steam-port, two pistons

In place of the rear piston-heads stationary | moving in opposite directions from said port,
heads may be substituted, the rear half of the | one piston attached to the crank by a rod hav-

10 cylinder omit; ed, together with all parts con- | ing a joint near its middle,and a lever pivoted 4o
necting said ")M{m heads to and including | near its middle and (301111&(;15@{1 at one end to
the lower ends of the levers L, and an opera- | said rod between said joint and erank and at
tive engine will remain of less capacity and | its other end to the other of said pistons by a

cost. | onnecting-rod, substantially as deseribed.
15  What I claim and wish fo secure is as fol- In asteam-engine, two eylinders arranged 45
lows: '['}..—11.:111{ ] 1o each other and open at both c:mds

1. In a steam-engine, in combination with a | each having a central port connecting 1t to a
piston and crank, a connecting-rod having a | common steam-chest and (}]_Jelllllﬂ undm the
joint near its middle and a Tever pivoted to | respective ends of a D-valve, in combination
2o the frame and to said rod between the said | with connecting-rods attac lmw sald pistons 5o
;'0'11"11::11"1{1".1.1_.~_]1<;f- cranlk,substantially as deseribed. | to a common flﬂll]x""ﬁllﬂh nheleh\* each cyl-

2. In a steam- mwnw, ¢ ‘."]11](](* having a ¢ inder acts alternately uul 1]1@1)151‘0115 in each
stes 1111—-‘[}0 tatornearits middle and twosingle- cvlinder operate in opposite directions to turn
acting pistons moving in opposite dirvections | said shaft, substantially as deseribed.

25 from said port and connected to a common In testimony whereol I affix my signature in 55
(::'ﬂl'11:-—-¢~:]‘1 ', substantially as deseribed presence of two witnesses.
In a steam- -engine, a ceylinder having a - DANIEL A FRAZIER.
('(‘llfl‘ﬂl steam-port, two single-acting pistons | Witnesses:
moving in opposite diret ‘tions fron Hdl(] port, C. L. BAalLEY,

30 one of said pistons attached to the crank by a N. W. BDURDICK.
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