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UNITED STATES

PaTeEnT OFFICE.

DAVID L. CROSS, OF AUSTIN, TEXAS.

STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 342,335, dated May 25, 1886.

“Application filed November 12, 1885. Serial No. 182,580.

o all whom it may concern:

Be it known that I, DAvID L. CroSS, a citi-
zen of the United States, residing at Austin,
in the county of Travis and State of Texas,
have invented certain new and useful Improve-
ments in Steam-Engines; and I do hereby de-
clare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it ap-
pertains to make and use the same.

My invention is an improvement in steam-

enginesapplicable particularly where frequent
reversing of movementis required,butequally
applicable, with immaterial modifications, in
driving any class of machinery. The engine
is provided with two fixed shallow cylinders,
one upon either side of a central point in the
main or driving shaft, the axis of said eylin-
ders being in line with the axis of said driv-
ing-shaft. Each of these cylinders has within
it a piston provided with a piston-head, which
revolves upon and with thedriving-shaft, both
being keyed to it permanently. At acentral
point upon the main driving-shaft, between
the two cylinders, is fixed a cam-wheel which
has two annular grooves not parallel to each
other, each of which engages a rod sliding in
a race, which is connected with and operates
a pair of slide-valves to openand close indue-
tion and exhaust ports which lead to the eyl-
inder - chambers, and simultaneously with
these movements opens and closes the cylin-
der-chambers by moving the abutments in a
line parallel with the axis of the main shaft.
The abutments referred to form at times dia-
phragms to direct steam and confineit between
the piston-heads and said abutments.

My engine, as shown in the drawings, has
four combined induction and eduction cocks,
four glide-valves, four induction-ports, and
four exhaust-ports. Two of the induction-
ports connect with the cylinder on one side of
the cam-wheel, and the other two connect with
the cylinder onthe opposite side of said wheel.
Each cylinder has passing from it two ex-
haust-ports, which discharge through their re-
spective cocks. Steam enters the cylinders,
starting first on one side and then on the oth-
er, from steam - pipes which enter the com-
bined cocks at points longitudinally opposite,
the two others transversely opposite to these

(No model.)

being at the time closed against the entrance
of steam, but which serve meanwhile as ex-
haust - cocks. The two combined induction
and eduction cocks on either side of the cam-
wheel are connected with cranks, which sur-
mount their valve-stems by an arm connected
to a shaft properly journaled to the engine-
frame by a lever and a hinged arm, so that
when said shaft is moved by the engineer front-
ward or backward longitndinally - opposite
cocks and ports are opened and the two others
closed to reverse the motion of the driving-
shaft and machinery connected with it. The
grooves in the cam-wheel are formed exactly
parallel to the central plane of said wheel one-
half its circamference,while their otherhalves
run inward toward said plane, nearly touch-
ing said planeinthe periphery of said wheel at
exactly opposite points.
of eam-grooves opposite slide-valvesand abut-
ments are reciprocated alternately, one set
with reference to the other, at each revolution
of the shaft, and impulse is given to one pis-
ton or the other the entire time that the por-
tions of the grooves parallel to the plane of
the cam-wheel are traversing the friction-roll-
ers of the sliding bar to move the abutments
and slide-valves. The piston -heads of the
two cylinders are fixed in radial linesfrom the
axis of the driving-shaft exactly one hundred
and eighty degrees, the one with reference to
the other, and this arrangement facilitates a
uniform movement to the said driving-shaft
while steam is supplied to the cylinders, pre-
cluding the possibility of dead-points to check
the movement of the machinery.

In my drawings, Figure 1 is a plan or top
view of the engine. TPig. 2 is ahorizontal sec-
tion through the steam-chests, exhibiting the
exact relation between the slide-valves and
other parts on either side of the cam-wheel.
Fig. 3 is a longitudinal section in a vertical
plane, showing the cylinders, the cam-wheel,
the sliding bars connecting slide-valves, and
abutments, &e. Tig. 4 is a transverse section
through valves and steam-chest on one sideof
the cam-wheel. Tig. b is a front elevation of
the engine. Tigs. 6 and 7 are elevations of
the interiors of the steam-cylinders, exhibit-
ing the relative positions of the abutments of
the pistons when steam isentering in one and
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exhausting in the other. TFig. 8 shows the ar-
rangement of one of the combined cocks.

Similar reference-letters indicate like parts
in all of the figures of the drawings.

Referring to the drawings, A. is the main or
driving-shaft connected with my engine,which
passes through eylinders B B/, and to which
ig fixed pistons C ¢ and ecam-wheel D, pro-
vided with grooves ¢ h. The cylinders B B’
are formed in two parts and secured together
by bolts, &e., in the usual manner of steam-
cylinders. They are provided with the ordi-
nary packing-rings to make them steam-tight.
When the parts of the cylinders are placed
together, spaces M M’ are inclosed, forming
channels for the passage of steam received by
the induction-ports and exhausted from .the
exhaust-ports. Between the pistons and the
outer heads of the cylinders are formed annu-
lar spaces 4 ¢, which serve to receiveany steam
escaping through joints, by the expansion of
which packing purposes are served.

The cylinders B B’ and their immediate sur-
roundings are precisely similar in construc-
tion, so that a description of the parts on one
sideof the cam-wheel will answer as a descrip-
tion of the parts on the other side of said wheel.
‘Within the steam-cylinder B on the left, which
is immovably secured to the frame of the en-
gine, is the rotary piston, keyed to the shaft
A and provided with piston-head «. Imme-
diately under the driving-shaft A is an abut-
ment, N,which plays through the inner head,
across the chamber,and through the other head
of the cylinder. This abutment is connected
to the yoke L by a rod, f, and through upright
O to the rod K,which moves in a groove and
connects with the cam-groove g. The rod K
is provided with an upright pin, to which is
loosely secured an anti-friction roller, j, to
modify friction to the bearing-surfaces of the
said grooveg. Slide-valvesJ J*are secured to
the yoke L, and these valves and the abut-
ment N move simultaneously and rest simul-
taneously, influenced by the groove g during
the motion of the cam-wheel through the slid-
ing rod XK.

I is a doublesteam-chest located next to the
steam-cylinder B, and between it and the cam-
wheel D. This chest has chambers I 7, pro-
vided with openings m m' for entrance of steam,
and ports b 0', which open into the steam-eyl-
inder B.

J J are the slide-valves, provided with
stems e ¢, moved from the cam-wheel to open
and close the induction-ports b . Cocks E
K¢ are located at points, as shown, convenient
to the steam-cylinder B and slide-valves J J'.
The construction of one of these cocks is ex-
hibited in Fig. 8 of the drawings. Thiscock
has a valve provided with two openings, one
above the other and parallel, the upper com-
muniecating with the exhaust-port from the
steam-cylinder, and the lower conneéting with
the steam-pipe which brings the supply of
steam from the boiler.

Asseen in Figs. 1 and 2 of the drawings,

242,335

cock E is so fixed that live steam may enter
the chest when the slide-valve on that side is
open and the abutment of the cylinder B is
in place in said cylinder. Steam passes
through the opening m, thence through cham-
ber ¢ and port b into said eylinder behind the
piston-head. At thistimethe cock E’isclosed,
so that no steam may enter the cylinderon its
side; but its exhaust-orifice )* being open
dead steam finds its way from in front of the
piston-head Cout through the exhaust-porton
that side. The cocks E E? are, by cranks p 9/,
link-bar ¢, arm ¢, and shaft s, shifted at the
option of the operator to change their rela-
tions with reference to the piston-head, and
make oneside or the other the induction and
its opposite the exhaust side.

It 1s obvious from the construction of the
cocks and their connecting arrangements that
one must always be open for live steam,while
the opposite serves as an exhaust-cock.

The shaft S serves to connect thetwo setsof
valves on opposite sides of the cam-wheel, so
that by one movement of thearmin the hands
of the operator, all four of these combined
cocks are operated at one movement. Two
opposite ones, as I8 I, are opened for the en-
trance of live steam and -closed for the ex-
haust, while the other two are closed to live
steam and opened for exhaust. This simul-
taneous movement of cocks throws the power
of the engine in a manner to drive the main
shaft first in one direction and then in the
other,carrying the machineryinfluenced either
way at the will of the operator at any mo-
ment withont injury to the operating parts of
the engine.

It may be observed that the abutments of
the engine move across the steam-cylinders
and into openings in the outer eylinder-heads
before the slide-valves open their respect-
ive ports. Therefore no live steam is lost,
and when these valves are open steam acts
positively upon the piston-head with both
primary and expansive force, thus giving
maximuam results and rapid movement. The
slide-valves close also before the abutments
are withdrawn through the ¢ylinder-chambers,
so that exhaust-steam is gotten rid of before a
new supply of live steam-is taken in. It may
also be observed that in the arrangement of
the pistons on eitherside of the cam-wheel the
head of one bears such a relation to the head
of the other that full steam is at all times act-
ing positively upon one or the other, so that
the movement to the driving-shaft is posi-
tively uniform and constant while the engine
is in operation, giving advantages over any
system now in use that I am aware of.

In my drawings I have shown two double
steam - chests with double slide-valves and
steam-cocks, and this arrangement is neces-
sary when the reversing mechanism is re-
quired; but where it is not necessary to unse
the reversing machinery single steam-chests,
single slide-valves, and one cock only is nec-
essary on each side of the cam-wheel. Inthe
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latter application steam is received from but
one side of the driving-shaft, and the exhanst
takes place from exhaust-ports arranged on
the opposite side.

Having thus described my i nvention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. A cam-wheel applicable to a steam-en-
gine and adapted to move in a plane at right
angles to the axis of the driving-shaft, pro-
vided with two eam-grooves, each of which is
parallel with a right central plane of said
wheel one-half of said wheel’s circumference,
the other half of said grooves having direc-
tion inward toward said central plane, with
the greatest inward variance of the one af an
angle of one hundred and eighty degrees to
the greatest inward variance of the other, sub-
stantially as and for the purpose set forth.

2. In a steam-engine, the cam-wheel having
two annular cam-grooves formed in a manner
substantially as described, fixed to the main
or driving shaft, by which motionis imparted
from said shaft in opposite directionsinaline
parallel with the axis of said shaft to operate
certain mechanism connected with the steam-
cylinders, as and for the purpose set forth.

3. A cam-wheel formed substantially as de-
cribed, and fixed upon the driving-shaft of a
steam-engine, one of the grooves of which
gives motion to a steam-abutment and one
or more slide-valves on one side of said cam-
wheel simultaneously, and the other of said
grooves alternately with the first giving cor-
responding motion to an abutment and slide-
valves on the opposite side of said wheel, as
and for the purpose set forth.

4. A steam-engine having two steam-cylin-
ders, one fixed to the base upon one side and
parallel with a central plane, and one upon
the oppositeside of the said plane, said eylin-
ders being set with their common axis coinci-
dent with the axisof the driving-shaft,in com-
bination with econcentric pistons provided
with suitable piston-heads, substantially as
deseribed, fixed upon and moving said driv-
ing-shaft when influenced by steam received
into and discharged from said cylinders, sub-
stantially as and for the purpose ses forth.

5. The combination, with a steam-cylinder
fixed about the axis of the driving-shaft of
an engine, and a rotary piston fixed to and
moving with said driving - shaft, provided
with a suitable head, of an abutment having
an alternate movement into and out of said
cylinder with an interval of rest, a rotary
cam - wheel provided with annular grooves
about its periphery, and suitable rod-connee-
tions for said cam-wheel and abutmeunt, all ar-
ranged as and for the purpose set forth.

6. The combination, with the cylinder, ro-
tary-piston,and steam-abutment,substantially
as described, of a slide-valve operated from
the motion of the main driving-shaft through
the influence of the cam-wheel grooved on its
periphery and fixed to the driving-shaft, and

suitable connecting mechanism, as and for the
purpose substantially as specified.

7. The combination, with the steam-cylin-

ders fixed at opposite points about the axis of
the driving-shaft and provided with induction
and exhaust ports, the rotary pistons, mova-
ble abutments, steam-chests, and slide-valves,
of the rotary cam-wheel located between the
steam-cylinders upon the driving-shaft pro-
vided with cam-grooves on its periphery, and
conneeting mechanism for the abutments,
slide-valves, and cam-wheel, substantially as
specified.
. 8. The reversing mechanism composed of
cocks E B’ B? ¥, shaft s, arm 7, leversit, arms
w w', and link-bars ¢ ¢, and eranks connected
to said cocks, whereby steam is ehanged and
directed from oneside of the abutments of the
steam-cylinders to the other to give forward
or backward movement to the pistons and
driving-shaft, substantially as and for the pur-
pose set forth,

9. The combination, with a steam-chest and
a slide - valve moving horizontally therein,
and the combined induction and eduction
cocks, of the fixed concentric cylinder and ro-
tary piston fixed to the driving-shaft and mov-
ing in said eylinder, and the steam-abutment
moved horizontally from a coneentric cam-
wheel, grooved as described, and fixed to said
driving-shaft, as and for the purpose speci-
fied.

10. A steam-engine having duplicate cylin-
ders and rotary pistons arranged abouf the
axis of the driving - shaft, duplicate slide-
valves and abutments arranged and moved in
connection with a eam-wheel having two cam-
grooves, substantially as described, whereby
said pistons are rotated by force of Steam,
which enters and continues to enter through
an induction-port into one cylinder to drive
its piston half a revolution and euts off simul-
taneousiy with the entrance and econtinued
entrance of steam in the opposite cylinder
during a half-revolution, thus keeping up an
unabated steam-pressure and movement conse-
quently to the driving-shaft, substantially as
and for the purpose specified.

11. The combination, with the steam-eylin-
der provided with suitable ports located at
opposite points about the axis of the driving-
shaft, the pistons fixed to the driving-shaft
and moving with it within the said cylinders,
of the double-grooved cam-wheel, the slide-
valves, the induction and exhaust ports con-
nected with the eylinders and slide-valves,
the steam-abutments, and the induection and
eduction cocks, all arranged as and for the
purpose set forth. ’

In testimony whereof I affix my signaturein
presence of two witnesses,

DAVID L. CROSS.

Witnesses:
H. A. HaLr,
Epw. W. DoNN,
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