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Yo all whom it may corcerm:

Be it known that I, WirLiam ROBERTSON,
a citizen of the United States, residing at
Buffalo, in the county of Erie and State of
New York, have invented certain new and
useful Improvements in Explosive Engines,
of which the following is a specification.

This invention relates to improvements in
explosive engines.

The primary object of my inyention is the
production of an engine in which the piston
positively travels in a straight line, and in
which the angularity of the piston-rods on
gas-engines NOW in use, Is dispensed with.

In gas-engines now in use, the angularity
of the piston-rod, or in other words the con-
stantly changing angle of the piston-rod
with respect to the axial line of the engine-
cylinder, causes the bore of the cylinder to
become concaved, allowing escape of the
oases between the cylinder and piston and
thereby reducing compression which re-
sults in a reduction of power and a waste
of gas, and tending also to cause pounding;
moreover, the piston-rings are under con-
stant action by expanding and contracting
in diameter at different parts of the engine
stroke, all of which is undesirable and causes
undue friction, unnecessary wear, and unde-
sirable heating. When the engine is run-

ning above a slow speed, the expanding

and contracting action of the piston-rings
is not in proportion to the speed of the piston,
and at such times, the proper compression
of the gases cannot be obtained, as they are
permitted to leak between the eylinder and
piston.

Tt is also the object of my invention to
overcome these and other objections.

With the above mentioned objects in view,
my invention consists in providing a piston
with a piston-rod rigid therewith, a cross-
head slidable and adjustably connected to
the outer end of said piston-rod, and a con-
necting-rod having connection with the
crank-shaft of the engine and the said cross-
head.

The invention further consists in the con-
struction, arrangement and combination of
parts to be hereinafter described, and par-
ticularly pointed out in the appended claims.

Referring to the drawings,—Figure 1 is a
gide elevation of an engine embodying my

|

invention. Fig. 2 is a sectional elevation of
the same. Tig. 3 is a plan view. Fig. 4 is
an enlarged transverse section taken on line
r—z, Fig. 1. Tig. 5isa vertical longitudinal
section taken on line y—y, Fig. 4. TFig. 6
is an enlarged horizontal section taken on
line z—=z, Fig. 1.

Referring to the drawings in detail, like
aumerals of reference refer to like parts in
the several figures.

The reference numeral 1 designates the
base or frame of the engine which may be of
any shape or construction, and on which is
secured the cylinder 2, also of any suitable
construction capable of use in an explosive-
engine. Journaled in the frame of the en-
oine is a crank-shaft 3, and secured to said
Frame with one of their ends are the parallel
guide-rods 4 which have tenons 5 at their
other ends that fit into pockets 6 formed in
the open head 7 of the cylinder. Said head
is herein termed an ‘‘open-head” for the
reason that no packing is necessary and it
has centrally an opening 8 through which
passes a piston-rod 9 rigidly connected at
its inner end in any suitable manner to the
piston 10 of the engine; said piston-rod
being somewhat smaller diameter than
the opening 8§ so that ne friction is induced
at this point. The outer end of the piston-
rod is threaded, as at 11, and extends through
o cross-member 12 connecting the ends of
side members 13 of a cross-head 14; said
piston-rod having nuts 15 thereon which are
screwed against opposite sides of the cross-
arm and thus rigidly connect the piston-

rod to said cross-head, while permitting

adjustment of the piston within the eylinder
for increase of compression, if desired.

The cross-member 12 and the side-mem-
bers 13 of the cross-head form a substantially
U-shaped head, and said side-members have
their outer faces grooved, as as 16, for the
reception of the guide-rods, the thickness of
which latter is less than the width of said
grooves so that gibs or shoes 17 may be in-
troduced between the guides and the bottom
of said grooves, each gib ot shoe having de-
pending lips 18 at its ends that lie against
the ends of the cross-head, thereby prevent-
ing lengthwise movement of the shoes. Ad-
justing screws 19 extend with their ends into
the grooves 16 and serve to take up the wear
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on the shoes 17, to permit of accurately ad-
justing the cross-head to maintain the piston-
rod in line with the axial center of the c¢ylin-
der; and to provide an easy sliding fit with
out lost motion in the cross-head. The side-
members 13 of the cross-head furnish long
bearings for the cross-head, which aids ma-

terially in maintaining a straight-line move-
ment. The guide-rods must necessarily be
set in line with the axis of the cylinder bore,
or exactly parallel thereto, so that they may
guide the piston to cause the same to travel
in a straight-line. In this manner the walls
of the cylinder are maintained exactly paral-
lel, there being no angular pressure on the
piston as in the case when the piston-rod is
compelled to pass through a constantly
changing angular movement which tends to
concave the bore of the cylinder, as hereinbe-
fore stated.

A cross-head pin 20 is fitted in the cross
head so that its ends are flush with the in-
ner walls of the grooves 16 therein ; said pin
being secured in said cross-head by a set-
screw 21 entering the cross-head from the
underside thereof. A connecting rod 22 has
one of its ends connected to said cross-head
pin, and its other end affixed to the crank of
the crank-shaft 3. In this manner the Tecip-
rocating movement of the cross-head is trans-
formed into rotary movement of the crank-
shaft; the whole being arranged to provide
al easy running, economical, practically
noiseless, and highly effective engine, in
which the pounding and wear of the parts is
reduced to a minimum, and in which rebor-
ing of the cylinder is unnecessary, even after
long and constant usage.

Having thus described my invention, what
I claim is,—

L. In an explosive-engine, the combina-
tion with a suitable frame having a cylinder

-adjusting-nuts entering said

provided with sockets at one end, of a crank-
shaft journaled in said frame, guide-rods se-
cured at one of their ends to said frame and
at their other ends entering said sockets, a |
piston reciprocal within said cylinder, a |
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cross-head guided on said
ton-rod rigidly affixed at one end to said pis-
ton and at its other end adjustably affixed
to said cross-head, and a connecting-rod con-
necting said cross-head with the crank-shaft
of the engine.

2. In an explosive-engine, the combina-
tion with a suitable frame having a cylinder
and parallel guide-rods, of a crank-shaft
journaled in said frame, a piston reciprocal
within said eylinder, a cross-head guided for
movement on said guide-rods and having
grooves in its sides for the reception of said
guide-rods, shoes within said grooves under-
neath the guide-rods, adjusting-nuts to take
up the wear on said shoes, and a piston-rod
and a connecting-rod connecting the cross-
head with said piston and with the crank-
shaft, respectively. :

3. In an explosive-engine, the combina-
tion with a suitable frame having a cylinder
and parallel guide-rods, of a crank-shaft
journaled in said frame, a piston reciprocal
within said cylinder, a cross-head guided for
movement of said guide-rods and comprising
a cross-member and side-members connected
by said cross-member and having grooves in
their outer faces to receive said guide-rods,
shoes within said grooves underneath said
guide-rods and having depending lips lying
against the ends of said side-members, and
side-members
from the underside thereof and bearing
against said shoes to permit of adjusting the

latter, a piston-rod rigidly secured at one

end to said piston and having its other end
adjustably threaded into the cross-head, and
a connecting-rod connecting said cross-head
with the crank-shaft.

In testimony whereof, I have affixed my
signature in the presence of two subscribing

- witnesses.

WILLIAM ROBERTSON.

Witnesses:
Fravk J. L. Surrm,
Emn. Nrvumart,
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