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Apphcatmn filed I‘ehruar‘r 18, 1886 Sena] No. 192,420,

(No model.)

To all whom it may concern:

Be 1t known that I, CHARLES ARTHUR | end of Whleh b,

JACOBS, a citizen of the United States, resid-
ing at Toledo, in the county of Lucas and State
of Ohio, have invented a new and useful Im-
provement in Steam - Engines, of which the
following is a speclfication, reference being
had to the accompanying dlawmﬂ's

My invention relates to impr -ovements in
steam-engines, and has for its object the pro-
vision of a machine of the class named adapt-

ed to be operated at a very high rate of speed

without liability of its several members being

misplaced or otherwise damaged thereby.
With this object in view the invention

consists of the peculiar combination and novel

~ construction and arrangement of the various
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o 1n alignment with each other.

parts for service, substantially as hereinafter
fully set forth, and particularly pointed Gut
in the claims.

Referring to the drawings, in which similar
letters of reference denote similar parts, Fig-
ure 1 represents a plan view of a steam-en-
sine embodying my improvement. Figs, 2
and 3 are views in elevation taken from op-
posite sides of my improved steam -engine.
Fig. 41s a vertical longitudinal section through
the eylindersand piston heads and rods, taken
on the line x x of Fig. 1. Fig.5 represents a
transverse sectional view t&Len on the line v
y through the cylinder,its steam-chest, induc-
tion and eduction ports, and the valve that al-
ternately opens and closes the same. Fig. 6
represents a detached detail view of the valves
and links for operating the same. Fig.7 isa
horizontal section through one ofthe cylinders,
its steam-chest, and valve.

In the drawings, A designates the engine-
bed,upon which theseveral parts of my inven-
tion rests and operates.

¢ « designate pillow-blocks, that project up-.

wardly {from the opposite ends of the bed A,
and are provided with hollowed or grooved
upper surfaces «¢’,upon which the cylinders B
B’ rest, and are secured by bolts b.

B B’ designate the cylinders, two in nam-
ber, placed and held upon the pillow-blocks «
(See Figs,

1 and 2.) For convenience of description 1
will hereinafter describe but one of the cylin-
ders, B, it being understood that the remain-

ing cylmdel B, is in all respects similar to the
cylinder B.

1ng left open.

b’ designates the body of the cylinder, one
is open. The other or outer 55
end 1s mteﬂla,l Wlth the body or sides of the
cylinder, whereby simplicity of construction,
combined with great strength of parts, 1s in-
sured to the cylinder, as will be apparent.

b’ designates flanges, that rest upon the up- 6o
per surface of the pillow-block «, and are se-
cured thereto by bolts b, that pass t,hmngh

| apertures b* in said flang es b,

B? designates the steam- chest, made integral
with and projecting from one side of the cyl- 63
inder toward its rear end, as shown. The
steam-chest B* consists, first, 1n a thick upper
wall, §°, in immediate connection with the
body of the cylinder; and,secondly,in side and
end walls,b® 5", that project outwardly from the 7o
bottom »°, to receive *‘live steam’’ from the

- boilers, ‘md to pass the same through a suit-
‘able porb »®, to the interior of the cylinder

B, behind the piston-head operating therein.
The steam-chest of each cylinder is cast inte- 73
gral with the eylinder, and projects laterally
from the same, the outer end of the chest be

A cap or inclosing plate, B,

is fitted against the outer face of the steam-
chest, to close the latter, and the cap-plate is 8o
detachably secured in phce by threaded bolts

or pins #’, which are permanently and rigidly
secured to the steam- chest, and receive secur-
ing-nuts ', which bear qgmnsb the cap-plate,
an elastic paeking, B*, of leather, rubber, or 85
like material being interposed between the
outer faces of the valve-chest and the cap-plate,

to effectually prevent the leakage or escape of
steam from the chest. - |

C designates the U -shaped supply-pipe, one gc
end of which is connected with the cap or plate
B® at the middle thereof, to pass steam into
the steam-chest B’ -~ The pipe C is connected
at its middle with a straight pipe, O, that
extends to the boiler. A port, 6%, 1s formed
in the cap-plate B® of the stean:- ehest to per-
mit live steam from the supply-pipe C to flow
through the same into the chamber 4" of the
chest, and when the valve in the chest 18 -
opened the steam therefrom escapes into the
cylinder through the induction-port %, as wﬂl
be readily understood.

b'* designates an opening formed at the side
of the port 4®in the bottom Z°, that extends to
and opens into a space, b, 0pen1ng through
the lower edge of the part bf‘, and receives one
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~end of the exhaust-pipe D, that passes down-
- ward through the pillow-block ¢ and bed A.
- I8 designates the valve, preferably in shape
~ ofaninverted U~—thatis to say, having a hol-
5 low, ¢, upon its surface, that rests upon the
- bottom ?°, which connects at stated periods
the port 0* with the port &%, to permit the ex-
haust of steam from the cylinder B to the pipe
- D. (See Fig. 7.) The valve E is provided
IO upon 1its outer surface with spurs or lugs ¢,
that project outwardly a short distance to form
- a connection for the serew-threaded end f of a
hnk-rod, F, provided within the steam-chest
upon each side of the lugs ¢ with adjusting
- I5 nuts or burrs.f’; that secure said rod to the
- valvei. TherodFextendsoutwardlythrough
~the inner end of the steam-chest B? to and is

connected to the valve located in the steam- |

- chest of the eylinder I, as shown.
20 f® designates a splice or adjustable joint,

formed in the rod I' at a short distance from |

~one of the steam-chests B - o

~J7 designates a clamp used for securing the
severed endsof the rod T together at the point

25 /7 said elamp consisting in an apertured bloek,
- Imwhich the ends of the rod are placed in jux-
taposition and held by a set-serew, f* that
projects through the side of the clamp and
- bears against one of the parts of said rod.
30 'I'he opposite end of said rod is provided with
a laterally-projecting pin, /%, to which is piv-
~oted one end of an eceentrie-rod, G, the oppo- -
site end of which is formed into a strap, that
-surrounds an ceccentrie, G’, secured nupon the

| 3 5 main driving or erank shaft TI. The shaft H |

- 1s journaled in bearings 2 7/, secured to the
tops of pillow-blocks A* 4%, that project out-
~wardly from the bed A. |
H’ designates a fly or balance wheel, mount-

qo €d upon the shaft H, between its bearing-
blocks, to give steadine$s of motion to the
several parts of the machine, and also to give
through a belt motion of different desired ma-
chines. To one end (the front) of the shaft
45 H is secured a crank-arm, H? provided with
a crank-pin, &', upon which is mounted a
block, H? that is placed and slides freely in
verfical direction in a slot, ¢, formed in a
cross-head, I, to the middle of which, at each

so Side thereof,is connected the piston-rods I’ 17
the outer ends of which terminate in piston-
heads I* I*, each of which is surrounded at its
extreme end,at a short distance inward there-
from, with flanges ¢ 4%, between which is

g5 palced and held the packing I°, which con- |

sists of a steel ring, 4%, at the DLottom of the

groove, formed by the flanges ¢’ ¢, covered by
~different desired packing material, i*—as, for
instance, cotton, twine, or wicking.

6o 1" " designate axial bores formed in the pis-
ton heads and rods that extend from the ends.|
thereof inward to points 4% for the purpose of
holding suflicient steam to cushion the re-
turn-stroke of the piston-rod, as will be read-

65 ily understood by those skilled in the art to

which my invention appertains. |

By reference to the drawings it will be ob- I

served that the link-rod connecting the valves
B together 1s bent upwardly at its middle
and passes over the Dbox 2’ of the shaft H at -
‘the side of the eceentric .
- Modifications in detail of construction.may
be made in the within-deseribed invention
without departing from the spirit or saeri-
ficing the advantages thereof. The eylinders
are each cast in a single piece of metal with

one head closed and the other head open,

and the open heads are placed in line with
each other upon the same vertical and hori-

zontal planes. The cylinders are thus very
strong and durable in construction and firmly

i bolted to the bed-plate, so that they are not
l1able to displacement. The steam-chestsare
also cast with the cylinders for strength and
durability, and one end of the chest is left
open and closed by a cap-piece, which is se-.
curely bolted thereto. The pistons and the

slotted cross-head are also ecast in a single

plece of metal, and by these peculiar con-

stractions of parts I am enabled to provide a

steam-engine which is very simple, strong,
| and’ durable. The valves K are provided
‘with rounded and hollowed out inner faces,
b*, which bear at their edges against the valve-
05

seat, and by means of this peculiar form the

| valve will slide with less friction, retain or
keep its seat better, and is qguicker in opera-

fion, and but a small area of surface there-
of 1sin contact with the seat, and hence less

| resistaneeis offered to its movement, and the

friction is lessened.
- Having thus described my invention, T
claim— L |

1. In a high-speed engine, cylinders B B,

| having one open end, said cylinders mounted

in the same plane upon opposite ends of a
bed, A, and provided upon one side with
steam-chests having ports and inverted-l)-
shaped valves connected together by a two-
part link-rod, in combination with said link-
rod, a clamp that secures the parts thereof
together, a crank-pin that projects from said
rod, an eccentric-rod, G’, connected at one
end to said crank-pin and at its other to an
eccentrie, G, npon the shaft H, and fly-wheel
H’, substantially as deseribed.

2. In a high-speed engine,a two-part valve-
rod, If, secured together by a clamp, /°, hav-
ing a set-screw, f*, and pin f°, projecting out-
wardly from said rod I, in combination with
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an eccentric-rod, (i, connected at one end to -

said pin /% and provided at its opposite
end with a strap to encircle an eccentrie, G,
eccentric G, mounted npon a shaft, H, fiy-

~wheel H’, erank-arm  I* and cross-head 1 of
‘the piston-rod, substantially as deseribed.

In testimony that I claim the foregoing as

‘my own I have hereto affixed my signature in

presence of two witnesses.
CHARLES ARTHUR JACOBS.

- Witnesses: .
P. HENAHAN,
J. B, HUNT.
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