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UNITED STATES

PATENT OFFICE.

JAMES BARTON, OF CLEARWATER, MONTANA, ASSIGNOR, BY DIRECT AND
MESNE ASSIGNMENTS, TO HIMSELF AND HIRAM S. BLANCHARD, OF SAME
PLACE, AND SIMON J. MORRISS, OF ATLANTA, TEXAS.

STEAM-ENGINE.

SPECIFICATION forming paré of Letters Patent No. 571 ,084, dated November 10, 1896.
Application filed March 31,1894, Serial No, 505,834, (No model,)

To all whom it may concern:
Be it known that I, JAMES BARTON, of
Clearwater, in the county of Deer Lodge and
State of Montana, have invented a new and
5 Improved Steam-Engine, of which the fol-
lowing is a full, clear, and exact description.
My invention relates to improvements in
that class of steam-engines known as ‘‘du-
plex” engines, in which two cylinders are ar-
to ranged side by side and have their piston-
rods connected to a common crank-shaft.
The object of my invention is to produce
a durable, simple, and comparatively inex-
pensive engine of this class which is con-
15 structed in such a manner that it has no
dead - center, which -has rotary valves ar-
ranged to cut off and cut in the steam in such
a manner that a volume of one full port will
always be exerted on a piston, which has the
20 valves and cranks arranged in such a way
that the full power of the steam will be ap-
plied when the crank is on the quarter and
there is the greatest leverage in favor of the
engine, which has the said parts arranged in
25 such a manner that there is no steam-pres-
sure exerted and energy lost when a crank is
on ‘the center, which has the exhaust ports
and valves arranged in such a manner that
the steam is exhausted when it is exerting
30 no power on the pisten, which has a governor
connected to steam-controlling valves in such
a way that the steam supply is very nicely
and automatically regulated and is entirely
shut off in case anything breaks, thus stop-
35 ping the engine, which is provided with a
very simple mechanism for reversing the en-
gine, and, in general, to produce an engine of
the class named which shall operate effect-
ively with the least possible consumption of
steam. )
To these ends my invention consists of cer-
tain features of construction and combina-
tions of parts, which will be hereinafter de-
seribed and claimed.
45  Referenceis to be had to the accompanying
drawings, forming a partof this specification,
in which similar figures of reference indicate
corresponding parts in all the views.
Figure 1 is a plan view of the engine em-

40

nal section on the line 2 2 of Fig. 1.

bodying my invention. Fig. 2 isalongitudi- 50
Fig. 3

is an end view of the engine with parts in
section. Tig. 4 is a detail sectional plan
showing the arrangement of the steam and
exhaust ports in the bed-plate of the steam- 53
chest. IMig. 5 is a detail sectional plan illus-
trating the first position of the rotary valves

in the steam -chest. Fig. 6 is a diagrammatic
plan showing the arrangement of the steam
and exhaust leads or channels. Fig. 7 isa 6o
detail sectional plan showing the second po-
sition of the valve, the inlet-port to one cyl-
inder being closed, while the other is being
opened. Fig. 81is a similar view illustrating

a further progressive movement of the valves. 65
Fig. 9is a similar view illustrating the valves

in still another position, which will be de-
scribed and explained later on. - Fig. 10is a
detail inverted plan of one of the rotary
valves used in the steam-chest. Fig. 11isa 70
cross-section of the valve on the line11 11 of
Fig. 10. Fig. 12 is a broken detail view of
the sliding sleeve used to shift the position

of the eccentrics and reverse the motion of
the engine. Fig. 13 is a cross-section on the 73
line 13 13 of Fig. 12. Fig. 14 is a.broken
side elevation showing a modified means of
turning the steam-valves. Fig. 15 is a side
elevation illustrating another modification of
this mechanism. TFig. 16is a detail sectional 8o
view of a preferred construction of one of the
steam-valvesand connections,showing means
for a quick exhaust; and Fig. 17 is an in-
verted plan of the valve shown in Fig. 16, )
. The engine is provided with a pair of cyl- 85
inders 10 and 10%, of  the usual kind, which
are arranged side by side and which have a
common steam-chest 11, the cylinders having
the usual pistons and piston-rods 12, which
rods connect with sliding cross-heads 13, mov- go
ing in the usual way in slides 14 and connect-
ing by rods 15 with the eranks 16 of the com-
mon crank-shaft 17, the cranks being placed

at an angle of ninety degrees to each other,

so that when one is on the center the other g3
will always be on the quarter, where it may
be effectively worked, and one crank is ar-
ranged directly on the shaft, while the other
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is on the fly-wheel 18 of the shaft; but both
may be attached directly to the shaft. The
shaft is provided with the usual pulley 18%,
from which power may be taken; but of
course it may be connected with machinery
to be driven in any ordinary fashion.

The steam-chest 11 is located midway of

- the cylinders 10 and 10%, and it is provided
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with a valve-controlled inlet-pipe 19, which
supplies it with steam, and has in the bottom
a base-plate 20, in which are ports 21, (see
Fig. 4,) auanoed in pairs near the 0pp081te
ends of the steam-chest and connected with
the channels or leads 22, which deliver into
the end portions of the cylinders 10 and 107,
(see Fig. 6,) and it is also provided with ports
23, connecting with the channels 24, which
lead to the exhaust-pipe 25. The plate 20
serves as a valve-seat for the rotary valves
26, which revolve above the groups of ports
in each end of the steam-chest, and it will be
noticed from the description to follow that
these valves have a constant and steady mo-
tion in one direction, the valves moving, how-
ever, opposite to each other, and thusthe loss
of erergy and the pounding occasioned by
osecillating or sliding valves is avoided.

Each valve 26 is provided with asegmental
port or opening 27, which is arranged near
the circumference of the valve and which ex-
tends through just a quarter of a circle, and
the valve-openings are arranged with relation
to each other, as shown in Fig. 5, so that they
will operate successively, as will be pointed
out below. The valves 26 turn above the in-
let-ports 21, and when one of the openings is
above one of the ports it lets the steam pass
from the steam-chest down through the valve
and port to one of the cylinders.

Each valve 206 is also provided with an ex-
haust-port 28, which is arranged in the under
side and does not extend through the valve,
this port being adapted to connect one of the
ports 21 with one of the exhaust-ports 23, so
as to permit the connected cylinder to ex-
haust. It is desirable to have a quick ex-
haust, and hence the valve is preferably made,
as shown in Figs. 16 and 17, with enlarged
exhaust-ports 28, ad(xpted to connect with
one of the channels 22 and with the exhaust-
passage 24, and with a central rib 28°, adapted
to enter the exhaust-passage and steady the
valve. The valves 26 are carried by stems 29
and 30, which are arranged vertically, as
shown in Figs. 2 and 3, these stems project-
ing upward through the steam-chest and be-
ing supported in ‘uhe arms.of a post 31, and
the stem 29 is provided with a crank 32 (see
IFFig. 2) and with a gear-wheel 33, which meshes
with a gear-wheel 34 on the stem 50. TPower
is applied to the stem 29, and as the gear-
wheels are of the same size it will be seen
that the two valves 27 will be rotated at the
same speed, but in reverse directions.

The gear-wheel 33 is provided with a crank
which corresponds to the crank 32, but ex-
tends in the opposite direction, and these two
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cranks are connected by rods 33 with osecil-
lating levers 386, which are arranged in a
nearly vertical posmon (see Fig. 2) and are
fulerumed near the center on a support 87,

which is secured to the bed of theengine, and
the lower ends of the levers are pivoted to
the eccentric-rods 38, which connect in the
usual way with eccentries 39 on the crank-
shaft 17;
ing seemcd directly to the shaft are mounted
loosely on a sleeve 40, which is keyed to the
shaft, so as to turn w ith it, as shown in Fig.

12, but may slide longitudinally on it. The
sleeve 40 is provided with an exterior rib or
key 41, which extends spirally around the
sleeve and projects through the hubs of the
eccentrics 39, and the sleeve is provided with
a groove 42 to engage one end of the forked
shifting-lever 42°, which is fulerumed in an
adjacent support, and it will be seen that by
moving the lever and sliding the sleeve the
rib 41 will shift the position of the eccentries,
thus changing the position of the valves 26,
which are connected therewith, as above de-
scribed, so that by this means the engine may
be easily and instantly reversed. The eccen-
trics are actuated by the turning of the shaft
and sleeve, and through the medium of the
lever and gear mechanism described above

impart a constant rotary movement to the

valves 26.

The valves may be turned in many ways,
for instance, as illustrated in Tfigs. 14 and
15. In Fig. 14: the gear-wheel 33 meshes with
a gear- Wheel 33 on avertical shaft 33°, which
turns in bearm% 33° and has atits 1ower end
a pinion g Ueared to a pinion 33% on the shaft

33¢, this’ shaft turning in supports 337 and
having at one end a pinion 33%, which en-

gages a pinion 33" on the crank-shaft 17, and
the rotation of the latter actuates the gearing
described and turns the valves.

In Fig. 15 the gear-wheel 33 is ‘remed toa
Vettlcally 1otat1ng gear-wheel 34" on a shaft
34° which is journaled in a support 34¢ and
has crank 34¢ connecting by pitman 34°¢ with
eccentrics 34% in the crank-shaft 17, from
which shaft the valves are turned.

The gear-wheel 34 is geared to a pinion 43,
although the gear-wheel 33 may be geared
thereto as well, this pinion 43 being secured
to the vertical shaft 44 of the governor 45,
which is substantially like the ordinary ball-
governor; butit is applied to the controlling-
valve in a different way, as will appear be-
low. The shaft 44 of thegovernoris provided
with the usual swinging arms 46, which have
at their free ends the customary weight-balls
47, and the arms 46 are connected by short
arms 48 with a sliding sleeve 49 on the shaft
44, this sleeve being secured to an angle-lever
50, and this is at its lower end pivotally con-
nected by means of a link 51 with a crank 52
of the shaft 53, which is journaled on one
side of the steam-chest and has arms 54 con-
nected with the slide-valves 55, which move
in the bed-plate 20, opposite the steam-inlet

but these eccentrics instead of be-.
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ports, the valves 55 being provided with ports
to register with the steam-ports, which they
doundernormal conditions; butif the engine
goes at too great a speed the spreading of the
balls actuates the levers described and pulls
out the valves, so as to partially close the
ports, thus reducing the steam supply and
slackening the speed of the engine, while if
the speed lessens the dropping of the balls
has the reverse effect, so as to open the ports
wider. It will be observed thatthespreading
of -the balls lifts the sleeve 49, link 50, and
crank 52, thus swinging out the arms 53 and
pulling out the valves 55, while the lowering
of the balls has the reverse effect.

The operation of the engine is as follows:
Supposing the pistons to be in the positions
shown by dotted lines in Fig. 5 and the valves
26 in the positions there shown,with the open-
ing 27 of one valve directly above the inlet-
port 21, (marked ¢ in Fig. 4,) steam will be let
into one end of the cylinder 10, and this of
coursestartstheengine. Asthepiston moves
under the impetus of the steam which has
entered the cylinder the parts of the engine
will be correspondingly moved and the valves
turned to the position shown in Fig. 7, in
which position the port 21 (marked a) is just
closing and the port 21 (marked ) is just open-
ing to admit steam to the cylinder 10 af the
end opposite that to which steam has been
admitted to the eylinder 10. A continued
movement of the valves opens the port 21 at
b wide open, as shown in Fig. 8, and the still
further movement of the valves causes the
port 21 at ¢ to open and also the port 21 at

d to open, the latter opening while the former-

closes, as shown in Fig. 5, and in this way
the ports are all successively opened, while
when one is closing another connecting with
the opposite cylinder is opening, and thus the
tull volume of a port is maintained and the
steam effectively applied to the pistons.

The exhaust-ports 28 are arranged so as to
connect the ports 21 with the ports 28 after
the steam has expended. its energy, and the
exhaust takes place in the usual way. The

valves are arranged and moved in such a way
that the steam is always cut off from a cyl-
inder when the crank is on the center and
the full power of the steam is applied when
the crank is at the quarter, so that when the
piston is moved the poweris applied with the

best possible effect and economy to the crank-
shaft.

Each cylinder begins to take steam when the
crank-arm is about at an angle of forty-five
degrees off dead-center and when the piston
has traveled about one-tenth thelength of the
cylinder. But one cylinder is in power at a
time, and it remains in power while the erank-
arm is passing through an arc of about ninety
degrees or one-quarter of a circle. Steam is
then shut off from the first cylinder and ad-
mitted tothe othercylinder, which is in power
the same length of time and while the crank-
arm is fraveling through an arc of about
ninety degrees.

Each cylinder is allowed to use steam ex-
pansively in finishing its stroke to overcome

“the inertia of the parts of the machinery.

‘Having thus described my invention, T
claim as new and desire to secure by Letters
Patent— :

1. The combination, with the cylinders, the
steam-chest having ports leading to the cyl-
inders, and the valves controlling the said
ports, of slide-valves arranged to move be-
neath the controlling-valves and regulate the
flow of steam through the ports, a ball-gov-
ernor, and means for moving the slide-valves
by the shifting of the governor-balls, sub-
stantially as described.

2. The combination, with the cylinders, the
steam-chest having ports leading to the cyl-
inders, and the revoluble valves controlling
the steam-ports, of a ball-governor geared to
the valves, slide-valves arranged between the
controlling-valves and the steam-ports, and
means for shifting the slide-valves by the
swinging of the governor-balls, substantially
as deseribed. ‘

3. The combination, with the ¢ylinders, the
steam-chest having ports leading to the cyl-
inders, and the valves moving over the ports,
of a ball-governor, slide-valves moving over
the ports and beneath the controlling-valves,
a vertically-movable sleeve on the governor,
actuated by the swinging of the governor-
balls, and the lever mechanism operatively
connecting the sleeve with the slide-valves,
substantially as described.

JAMES BARTON.

Witnesses:

JAMES B. BRYAN,
HIRAM S. BLANCHARD.

55

60

65

70

75

8o

85

go

95

100




