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UNITED STATES

PaTENT OFFICE.

NELSON J. TUBBS, OF FRONT ROYAL, VIRGINIA.

TRIPLE-CYLINDER STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 511,868, dated January 2, 1894.
Application filed February 28, 1898, Serial No. 463,350, (Womodel.)

To all whom it may concern:

Be it known that I, NELsON J. TUBBS, a
citizen of the United States, residing in the
city of Front Royal, Warren county, State of
Virginia, have invented certain new and use-
ful Improvements in Triple-Cylinder Steam-
Engines, of which the following is a specifi-
eation.

The object of my invention is to coustruct
a three cylinder, single acting steam engine
in sueh a manner that it will be compact,
made of few parts readily set up,and in which
the steam and exhaust passages are in the
frame of the engine.

Referring tothe accompanying drawings:—
Figure 1,is a side view of my improved three
cylinder steam engine. Fig. 2,1s a vertical
sectional view; and Fig. 3, is a transverse sec-
tional view on the line 1—2, Fig. 2. Fig. 4,
is an end view. TFigs. 5,6 and 7,are viewsof
the governor; and Fig. 8, is a sectional view
on the line 3—4, Fig. 2, showing one of the
valves in section.

A is the frame of the engine, having bear-
ings ¢ a for the crank shaft B, baving two
disks bd, between whichismounted the crank
1’. This crank shaft is tapered from each
disk, and the bearing is tapered to fit the
shaft; the bearings can be taken up by the
screw studs a’, which, when turned, move the
bearings toward or from the crank portion of

. the shaft.
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Beyond the bearings are heads A’, contain-
ing the stuffing boxes, and to these heads are
adapted the studs o/, as will be readily seen
on referring to Fig. 3.

On the shaft B is an eccentric U, on which
are mounted three eccentries ¢, ¢/, ¢% which
control the movement of the three valves of
the engine.

D is the governor which is attached to the
eccentrie, and adjusts it upon the shaft as de-
seribed hereinafter.

E are the three cylinders of the engine,
formed preferably of castings, fitted to the
frame of the engine, asshown in Fig. 2; these
castings also contain the valve chamber F,
and steam inlet port f,and outlet portg. The
steam inlet port f is connected to an annular
passage f’ in the frame A, as clearly shown

in Fig. 8, this passage being connected tothe .
steam inlet pipe f*

The exhaust passage ¢ isconnected to a pas-
sage ¢’,in the frame of theengine opposite to
the passage f’, and is connected to the ex-
haust pipe ¢% as clearly shown in Fig. 3.

Working within the cylinders E are pis-
tons H, of the cup form; connected to the
crank b’ of the shaft B by connecting rods I.
These rods have heads ¢ shaped as shown in
Fig. 2, and bound together and to the rod by
two ring couplings ¢’ one situated on each side
of the connecting rod, as clearly shown in
Fig. 2 and 3. Thus the rods have free move-
ment to allow for the different positions of
the pistons at the same time always having a
good bearing upon the crank shaftt.

K are the valves; these valves are shells
connected to rods & which have at the outer
end cranks &’ provided with pins ? to which
are attached the arms ¢® connected to their
respective straps on the eccentrie C, so that
as the eccentric moves, the valves have a
rocking motion within the bushing /. This
bushing f? has ports /% forming ecommunica-
tions with the live steam inlet passage f, and
ports ¢° forming communieation with the ex-
haust steam passage g—, and the valve has
passages aligning with these passages in the
bushings at certain portions of the stroke for
the purpose of admission and exhaust of
steam, to and from the cylinder.

While each valve is mounted independ-
ently upon the eccentric, it can be detached
without detaching the other valves, but when
mounted upon the eccentric. will move with
precision, and in time with the other valve.

1 will now explain the governor for adjust-
ing the position of the eccentric in respect to
the shaft, referring particularly to Figs. 5 and
8. Within the governor ring D, shown in
Fig. 3, are pivoted two levers D’, at d to the
spokes of the ring D. These levers are
weighted at their outer ends, and springs D?
secured to the ring bearing against the outer
ends of the levers, tending to force them to-
ward the center of the shaft. Pivoted to the

levers are links L pivoted to projections ! of
a ring 1, loose upon the shaft. Thisring I
is secured to the eccentric C by bolts ¥, as
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clearly shown in Fig. 6, so that if the speed
of the engine isincreased the levers will tend
to fly out against the action of the springs,
and turn the eccentric upon the shaft, cautting
off sufficient of the steam to reduce the speed
of the engine. The springs D? are confined
to the ring at m, by a strap m’, shown in Fig.
7, which is secured to the ring by a bolt or
rivet m® as clearly shown in said figure. The
extreme inner end of the spring is adjustably
secured to the ring by means of a set screw
n, which passes into a nut 7, set into a re-
cess in the ring D, so that by adjusting this
set screw more or less tension can be given
to the springs, and consequently, the gov-
ernor can be regulated as required. Thisad-
justment is effected by turning the socket nut
n’ by means of a wrench outside of the gov-
ernor rim. The valves K, can be readily re-
moved from their bushings for the purpose of
repair or cleaning, by simply removing the
plug %% shown in Fig. 8, and uncoupling the
rod % from the eccentric and withdrawing the
valve through the opening. The valve and
bushing are tapered so that a saug fit is in-

-sured. By making the frame as described, I
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am enabled tc inclose the cylinders, eranks
and connecting rods so as to prevent the acei-
dental displacement of any of the parts, and
furthermore, the surfaces are kept free from
dust. Openings are made, however, on each
side of the frame, and these openings are pro-
vided with doors so that in case of repairs ac-
cess may be had to theinterior of the engine.

I elaim as my invention—

1. In a steam engine, the combination with
the cylinder, provided with steam inlet and
exhaust passages, of a rotary valve having
three ports, one larger than the others con-
trolling the cylinder passage, and a steam iu-
let and exhaust passage in the valve bushing
the said bushing being provided with five
ports, two for inlet and two for exhaust steam,

and one larger than the rest, communieating
with the cylinder, with means for operating
said valve, substantially as deseribed.

2. The eombination in a three eylinder sin-
gle acting engine, of the frame, the eylinders
mounted in said frame, erank shaft, connect-
ing rods and pistons for each cylinder, valves
for admitting steam to,and exhausting steam
from, the cylinders, passages in one side of
the case for the live steam, and a passage in
the opposite side of the case for the exhaust
steam, and mechanism for operating the said
valves, substantially as deseribed.

3. The combination of the cylinders, a valve
for each cylinder, said valve being of the os-
cillating eylindrical type, a bushing for said
valve, ports in the bushing and ports in the
valve, a stem on said valve, connected to the
valve mechanism, said valve being adapted
to be removed from its seat, with a cap eclos-
ing the opening through which the valve can
be removed, substantially as set forth.

4. The combination in a three eylinder sin-
gle acting engine, of the three cylinders
mounted as described, a frame supporting
said cylinders, ashaft mounted onsaid frame,
connecting rods aund pistons inclosed within
the frame, annular steam chambers or pas-
sages within the casing on each side, one for
the exhaust and one for the live steam, pas-
sages extending from the side passages to the
vaive chest of each cylinder, independent
valve for each eylinder, an eccentrie, inde-
pendent eccentric rods mounted on said ec-
centrie, and connected to their respective
valves, substantially as described.

In testimonywhereof I have signed myname
to this specification in the presence of two sub-

scribing witnesses.
NELSON J. TUBBS.
Witnesses:
J. W. DRUMMOND,
C. A. NICKERSON.
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