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To all whom it may concern:

Be it known that I, LEONARD PHLEGER, of the
city and county of Phlhdelphm and State of Penn-
sylvania, have invented a new and useful Improve-
ment in Steam—Engmes, and I do hereby declare
that the following is a full, clear, and exact descrip-
tion of the econstruction and operation of the same,
reference being had to the accompanying drawing
and to the letters of reference marked thereon.

The object of my invention is to construct a steam-
engine of a- cheap, simple, and compact form, for
either land or marine purposes, and dispensing with
sliding surfaces in the cross-head and guides, where-
by the friction of the moving parts is greatly reduced,
?o ]tha.t; increased power is gaincd with a saving of
ue

The improvement consists in connecting with the
piston-rod of the steam- -cylinder a eross-head, made
in the form of a circular ring, and provided with an
arm or projection, and working on friction-wheels
placed underneath the cross-head and on the upper
and lower edges of the arm, near the end, and on the
opposite sides ‘of the arm or projection are pivoted
two connecting-rods, which extend back toward the
steam-cylinder, and ‘ate atfached to a erank-pin se-
cured in a fly-wheel, the pin projecting out and work-
ing-in the open_space of the cross-head, as it (the
cross-head) is reciprocated. -

The bed-plate is made with a side extending up,
s0-as to form a bearing for the main shaft, and a sup-
port for two of the friction-wheels.

Figure 1 i§ a side elevation of .my improvement in
steam-engmes :

Tigure 2 is a plan view of same.

The cross-head O, made in the form of a circular
ring, and provided with an arm or projection, A, is
connected to the -piston-rod R by means of a boss,
b, cast or formed on the rim, through which is passed
and secured the end of the piston-rod. The said cross-
head C is elevated, and works on friction-wheels W,
‘W?, and W2, and is adjusted so that the ceater of it
and the arm A is on a horizontal line drawn through
the center of the cylinder B.

The wheel W is placed dnectly under the center
of the cross-head, where it is centered in a ‘pedes-
tal, P, secured to the bed-plate D, and a portion
of the lower edge of the cross-head made perfectly
straight and fitted in a groove formed on the face-of
the wheel.

The upper and lower edges of the arm A fit in
and work in grooves formed on the fage of the wheels
‘Wiand W2

These wheels turn on studs 8 and S, so that the

cross-head is carried in & direct line with the piston-
rod.

Centered on ihe opposite sides and near the outer
end of the arm A, by means of the pin N, are two
connecting-rods, J and J’, the opposite ends of which
extend back toward the steam-cylmdel and are’ se-
cured together and work on a crank-pin, K, secured
in-the fly-wheel H,at a proper distance flOlll the
center of the driving-shaft T, so as 6" form a length
of crank suitable to the SIZE of the ste'l,m-cylmder
The crank-pin K, during. its revolutions, describes a
circle in the open. space of the cross-head, without
coming in contact with it.

The bed-plate D is castin one piece, with a box,
X, for supporting the cylinder B, and a side or fram-
ing, F,.which extends up, and has formed on its up-
per edﬂe a bearing, B, and an upurrht -U, in which
a vertical slot is formed for seeuring and adjusting
the studs S and S’ of the wheels W* and W2, On the
back part of the bed-plate, which extends ouf the
proper distance, is a pedestal, on the upper end of
which is formed & bearing, E '

Under the center of the bearings B and E, and
on one side of the upright U, are formed ribs, for
supporting and giving addltloml stiffness to the said
parts.

The main shaft T is placed and revolves in the-
bearings E and ¥, and is provided, on its front end,
with a fly-wheel, H, and, between the bearings, with
a driving-pulley, Y, and an eccentric, I.

In setting the engine, the center of the cylinder,
driving-shaft, and cross-head, are placed on a hori-
zontal line, so that the piston-rod and the arm of the
cross-head are always carried, and the full power of
the engine delivered on a parallel line on the in-and-’
out stroke of the piston, and the rolling motion of
the wheels W! and W2 on the upper and Iower edges
of the arm A diminishés the friction, so that increased
power is gained.

The wheel W placed uuder the center of the cross-
head, gives additional support to it, and prevents
the wearing away (caused by the weight of the cross-
head bearing on the piston and rod) of the lower side
of the cylinder, stuffing-box, and gland.

The brasses in the connecting-rods J and J” can be
adjusted by means of set—screws inserted in the ends
of the rods.

I do not claim the friction-wheels W, W', and \V’
as I am aware that they have been known and used
for purposes similar to what I have applied them to,

-and intended to produce the same result,

. Having thus deseribed my invention, its construec-
tion and operation,




‘What I claim, and desireé to secure by Letters Pat-
ent of the United States, is—

1. The construction and arrangement of the cross-
head C and connecting-rods J and J', as’ and for the
purpose specified.

2. The construction and arrangement of the bed-
plate D, frame ¥; box X, upright U, bearings E
and E, Shaft T, ﬂy‘-wheel W and crank-pm K, sub-
stantlally in the manner zmd for the purpose herem

-set forth.
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3. The within-described steam-engine, composed of
the parts herein set forth, all combined and operating
as specified.

In testimony whereof I have hereunto signed my
name in the presence of two subscribing witnesses.

LEONARD PHLEGER.

‘Witnesses: .
CeARLES H. EvANS,
Isas0 R. OAKFORD."




