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‘This invention relates to internal combustion
and other reciprocating engines of the single-
acting type and may be applied to rotary recip-
rocating engines of the type. commonly used
‘ or engines, or to
vertical automobile engines or other water or
air-cooled engines of the reciprocating type.

The invention may also be applied to pumps
of the type in which a single acting piston recip-
rocates in a cylinder and is ' connected to a
crank-pin from which it is operated.

One object of this invention is to provide im-
proved means for ensuring proper motion of
the piston in the cylinder and for eliminating
uneven pressure and wear between the sides of
the piston and the cylinder walls. - A further ob-
ject of the invention is to ensure greater and more
uniform gas-tightness petween the piston and

- eylinder, and to give increased power and great-

er compression. A still further object is to en-

sure- more efficient lubrication of the cylinder:

walls to. improve temperature - conditions in the
engine and to effect a substantial saving in fuel
and lubrication. :

With these and other objects in view the in-

vention consists in the novel construction and .

arrangement of parts hereinafter described, il-
lustrated in the accompanying drawings and par-
ticularly . pointed out” in the appended claims,
it being understood that.various changes in the
form, proportions, sizes snd minor details may
be made without departing from the spirit of

the invention or sacrificing any of the advan-

tages thereof.

In the drawings, Fig: 1 is a side view showing
part of a multi-cylinder water-cooled engine of
the type used in automobiles with a part thereof
shown .in vertical section through the center
line of the cylinders; Fig. 2 is .a cross-section
taken on the line 2—2 Fig. 1; g, 3 is a view
corresponding to Fig. 2 but showing the position
of the parts after the crank has moved through
90 degrees from the position shown ab Fig. 2;
Pig: 4 is a plan view showing part of a guide
member for a multi-cylinder engine; Fig. 5:is a
face view of one of the connecting rods; Fig. 6
is a view looking at right angles to Fig. 5; Fig. 7
is g view partly in gection showing one of the
pistons; Fig. 8 is an enlarged cross-section on the
line 8—8 Fig. 7; Fig. 9 is a, cross-section through
the center of one cylinder of an air-cooled motor
and Fig. 10 is an enlarged detail sectional view
on the line 10—10 of Fig. 9.

Referring to Fig. 1 of the drawings, 11 is the
usual eylinder. block of a multi-¢ylinder water-

cooled automobile engine, 12 is the usual engine
head: 13 is the crank case and 14 ig'a guide mem-
ber which 'is interposed between the cylinder
block 11 and crank case 13 and.is secured there-

between in the manner heretofore employed in GO

assembling the erank case and cylinder block.or
in any other suitable or well-known manner.

The piston 15 is formed with a depending skirt
portion 16 and with an integral or rigidly attached
stem 17 of substantially H or other convenient 68
cross-sectional formation and with a bushing or
bore 18 for the reception of a pin 19 by which-
the said stem is joined to the open or forked
upper ends 20 of a conhecting rod 21 having a
boss 22 of usual or well-known form to be mount- 70
ed in the same manner as the usual connecting
rod upen the usual crank-pin 23 of the engine.
The sides 24 of the stem 17 are preferably con-
centric to each other as shown at Fig. 8 and are
adapted to engage the fixed guides hereinafter 75
deseribed, whereby the piston 15 and stem 17 are
kept in a straight line during their reciprocating
movement. :

Tn the arrangement shown at Figs. 1 to 4, the
guide member 14 has an opening 25 to coincide
with each of the cylinder bores of the engine and
extending into each opening 25 are two guide
brackets 26 having phosphor bronze or other suit-
able metallic liners 27 for engagement with the
surfaces 24 on the stem 17 of the piston.
brackets 26 extend upwardly into the open lower.
end of the cylinder and are accommodated within
the skirt 18 of the piston when the latter is at the
lower extremity of its stroke. :

Figs. 9 and 10 of the drawings show a guide 90
member 28 adapted for insertion between the
crank case 40 and each of the individual cyl-
inders 29 of an air-cooled airplane motor of the
type in. which air-cooled cylinders 29 are each
formed with an annular depending rim 30 and a
flange 31 for engagement with an annular recess
32 and a flat face 33 respectively provided on the
crank case 40. The guide member 28 is formed
on its upper face with a recess 24 for engaging
the said rim 30 on the cylinder and has on its lower
face an extension or rim 35 for engaging the said
recess 32 in the crank case or pody 40 of the en-
gine so that the member 28 may be interposed be-
tween the usual cylinder and crank-case or body
of an engine of well known form. In Fig. 9 of the -
drawings, the broken lines indicate the position
of the stem 17 of the piston and the parts 36-cor-
regpond to the brackets 26 and are adapted to
extend within the skirt portion 16 of the piston
when the latter is at the lower extremity of its*
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stroke. REach of the parts 36 is formed with an

internal bore 37 communicating with a bore 38

having a nipple 39 for attachment to an oil line
or tube by which lubricating oil under suitable
pressure may be supplied from a suitable pump.
The bore 37 also communicates with a perforated
head 41 (see Fig. 10) having a plurality of outlet
orifices 42 adapted to supply fine sprays of oil
against the convex surfaces 24 of the piston stem
17 in such manner that the oil impinging against
these convex surfaces is deflected outwardly in
all directions so as to effectively apply a fine oil
spray or mist against the side walls of the cylinder
while at the same time effectively lubricating the
said surfaces of the stem 17 and the parts 36 in
sliding engagement with each other.

Although the drawings and above spec1ﬁcaL10n
disclose the best modes in which T have contem-
plated embodying my invention, I desire to be in
no way limited to the details of such disclosure
for in the further practical application of my in-

‘vention; many changes in form and constriction

may be made as circumstances require or experi-
ence suggests without departing from the spirit of
the invention within the scope of the appended
claims; and it will be readily understood that the
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guide member may be made as an integral part of
the cylinder or cylinder block or of the crank-case
or body of the engine, or may be made or applied
in any cother suitable or convenient manner to
suit the type and design of the engine to Whlcn the
invention is applied.

‘What I claim is:

1. In a reciprocating engine having a piston
and a skirt portion and central stem portion with
an annular recess therebetween, guide members
for the piston adapted to extend into the cylin-
der and into the said recess, concave surfaces on
said guide members for engagement with said
stem, and means for directing oil sprays through
said guide members upon said stem.

2. In & single-acting reciprocating engine hav-
ing a piston, with a stem depending therefrom
and having convex sides, guide means engaging
the convex sides of the stem, g crank pin, a con-
necting rod connecting the said stem to the crank-
pin and extending on both sides of said guide
means, and means for directing oil sprays throush
said guide means upon the said convex sides of
the stem at an angle to deflect the oil spray out-
wardly to the cylinder wall.
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