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UNITED STATES PATENT OFFICE,

MATTHIAS A. BECK, OF MILWAUKEE, WISCONSIN.

STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 483,127, dated September 27, 1892,
Application filed May 7, 1891, Serial No, 391,920%4, (No model.)

To all whom it may concern:

Be it known that I, MATTHIAS A. BECK, of
Milwaukee, in the county of Milwaukee and
State of Wisconsin, haveinvented certain new
and useful Improvements in Steam-Engines;
and I dohereby declare that the following is a
full, clear, and exact description of the in-
vention, which will enable others skilled in
thearttowhichit pertainsto makeanduse the
same, reference being had to the accompany-
ing drawings, and to the letters of reference
marked thereon, which form a part of this
specification. _

The main objects of my invention are to
economize steam by reducing the length of
steam-passages to a minimum, to avoid con-
densation by dispensing with large steam-
chests, to guideand to hold the valvein proper
position, to. avoid undue wear of the valve-
faces, to reduce the labor and cost of con-
struction by providing a design for an engine
which may be produced and finished in all
essential parts by boring operations, and to
avoid leakage past the ends of the valves.

It consists of certain peculiarities of con-
struction and arrangement hereinafter par-
ticularly described, and pointsd out in the
claims.

In the accompanying drawings like letters
designate the same parts in the several fig-
ures.

Figure 1 represents a plan view or side ele-
vation and partial axial section of a twin-eyl-
inder engine embodying my improvements.
Fig. 2 is an axial section taken. through one
of the cylinders in a plane at right angles to
that of the section shown in Fig. 1; and Fig.
8 is a cross-section on the line « z, Fig. 1.

A represents the cylinders, B the pistons,
b the piston-rods, I’ the cross-heads, C the

. crank-shaft, and c the connecting-rods, which
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per se may be of the usual or any suitable
form and construction.

D arethe main-valve cases, which are made
of eylindrical form inside, and E are the main
valves made to fit within said valve-cases.

T is the case of the reversing-valve, and G
the reversing-valve.

Inasmuch as the cylinders and main-valve
cases on both sides of the engine are dupli-
cates of each other, it will be found sufficient
to describe in detail one of each only. Each

cylinder is formed or provided with steam-
passages a a’, leading from the adjacent
valve-case to opposite ends of the cylinder.
The main valve E is formed with two con-
nected passages ¢e’and with an intermediate
and separate annular passage ¢ and is closed
at the ends just outside of the passages e e’
and formed with extended bearing-faces ¢3 ¢?,
which bear in the ends of the valve-case D
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outside of the steam-ports opening into the

same. By means of these extended bearing-
surfaces the valve-faces proper between the
passagese, ¢/, and €% opening at the periphery
of the valve are accurately held and guided
in their proper position, and wearthereof and
of the interior surface of the valve-case ad-
jacent to the ports is avoided and leakage
thus prevented. The extended bearing-sur-
faces at the ends of the valve E may be pro-
vided,asshown,with any suitablekind of pack-
ing to insureclose steam-tight joints between
them and the valve-case. The reversing-
valve case F is formed at or near the middle
with a chamber or cavity £, with which the
steam-pipe H is connected, and at the ends
with chambers f’ and f% which are connected
with each other by a passage f? extending
along one side of the case.

I is the exhaust-pipe connected with the
the valve-case Fand opening out of the cham-
ber % The reversing-valve &, which con-
sists of two connected cylindrical heads, is
fitted to and works within a eylindrieal bore
in the partitions separating the chambers f,
Jf’,and f* Between these chambers passages

-d d’ are formed between said bore and the

main-valve cases, opening into the latter on
the opposite side from the passages a o’ and
alternating therewith. Initscentral position,
as shown in Fig. 1, the valve G closes the
openings of both passages d d’ into the valve-
case I and cuts off communication between
the main valves and the steam and exhaust
connections. When shifted sufficiently in
eitherdirection,communication is established
between the chamber f and one of the pas-
sages d and d’, leading into the main-valve
chamber, and between one of the chambers f*
and f?* and the other passage. The main
valves E are connected by rods e! with eccen-
trics on the crank-shaft, and the reversing-
valve G is provided with a stem g, which
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passes through a stufiing-box f*in one end of
the valve-case I and ‘is connected with suit-
able mechanism (not shown) for:shifting the
same. The main-valve cases D are formed
on the inside adjacent to the guiding-faces ¢€°,
at the ends of ‘the valves K, with :annular
grooves d? which open into: the adjacent
chambers f/ and f? in’ communication with
theexhaust-pipe I. ' By this means any water
formed: by’ condensation in the main:valve
chambersand finding its way into said grooves
is disposed of without passing into the cylin-
ders ‘of the engine or past the ends of the
valves. '

I do not wish to be understood as limiting
myself to the application :of my improved
valve to ‘engines of: the type shown, inas-
much as they may be employed to advantage
in place of the ordinary slide-valves in non-
reversing single-cylinder engines or engines
of other kinds by forming an exhaust-portin
the eylinder between the steam-ports, as in-
dicated Dby dotted lines at the left hand of
Fig. 1.: Thelocation of the portsin the main
valve-cylinder may also be changed within
the 'scope -of 'my invention, the ‘steam:pas-
sages and ports in the valve being changed
accordingly.

In the construection: of the engine herein
shown ‘and described, which is particularly
designed for steam feed and hoisting pur-
poses, the cylinders, valve-cases, guides, and
bearing-supports for the erank-shaft are all
cast together. " In this way the adjustmentof
the several parts is preserved and a simple,
strong, and durable construction is secured
and the setting up and adjustment of the en-
gine is facilitated, in addition to the advan-
tages hereinbefore mentioned.

My improved engine, as shown in the draw-
ings, operates as follows: When the valve G
is raised or carried toward the erank-shaft,
communieation is established between the
steam-chamber f and the passages d and be-
tween the passages d’ and the exhaust-cham-
ber f% Steam is thus admitted through the
connected passages e ¢’ of the main valves
and alternately through the passages o o’
into opposite ends of the cylinders A, the
passages a «’, communicating alternately
with the connected passages e ¢’, serving un-
der the conditions mentioned as steam pas-
sages and with the passages e* serving un-
der the same conditions as exhaust-passages.
When the valve G is brought to its middle
position, steam is cut off from the cylinders
and the movement of the engine is arrested.
By depressing the reversing-valve or moving
it away from the crank-shaft the movement
of the engine is reversed, communication be-

“ing thusestablished between the steam-cham-

ber f and the passages d’ through the main-
valve passages ¢, now serving as steam-pas-
sages, thence alternately through the passages
a ¢’ to oppositeends of the cylinders, the con-
nected passages e ¢/, now serving asexhaust-
passages, communicating through the pas-

Y

sages d d with the exhaust-chamber f/, whence
the exhaust-steam finds its way through the
passage f° to the chamber f? at the opposite
end of the valve-case T, with which the ex-
haust:pipe I is connected. '

It will be observed that by the construc-
tion and arrangement:of ‘the main valves
hereinbefore ‘described steam is not admit-
ted into the ends of the valve-casesD. Hence
theordinary covers, bolted joints, and gaskets
may be dispensed ‘with. It will also be ob-
served that the:ends of the reversing-valve
case I are exposed only to the pressure of
exhaust-steam, and consequently less care in
fitting and packing the covers, stuffing-box,
and exhaust connections is requited. The
length of steam-passages and size of thesteam-
chambers in the valves and valve-cases, info
which:live steam is-admitted, are reduced to
a minimum, thereby. effecting a great saving
of steam in reversing:the:engine and also
avoiding waste by condensation.. Thevalves
and :valve-cases being: c¢ylindrieal in: form
are produced and finished by boring opera-
tions, thereby effecting a saving of labor and
cost in their -construction, the main valves
being provided with extended bearing-sur-
faces outside of the ports and passages in
the: valve-cases, and the valves themselves
areaccurately held and guided in theirproper
positions, and wear onthe valve-faces proper
is thereby reduced.

T claim-—

1. In a steam-engine, the combination; with
the eylinder and piston, of a reversing-valve
and its case having steam and exhaust con-
nections, a c¢ylindrical main-valve case hav-
ing ports in one side connected by steam-pas-
sages with opposite ends of the eylinder and
two ports in another side connected with the
reversing-valve chamber, and a cylindrical
valve fitting within said case and having
steam-passages arranged to register with the
ports therein and closed ends outside of said
ports and passages, whereby economy of steam
is effected in the operation of the engine, sub-
stantially as and for the purposes set forth.

2. In a steam-engine, the combination, with
the cylinder and piston, of a reversing-valve
and its case having steam and exhaust con-
nections, a eylindrical main-valve case hav-
ing two ports connected by steam-passages
with opposite ends of said cylinder and two
portscommunicating with the reversing-valve
chamber,and a cylindrical valvehaving steam
ports and passages arranged to register with
the ports in said case and extended bearing-
surfaces at the ends outside of the ports there-
in, whereby economy of steam is effected and
wear of the valve-faces between said bearing-
surfaces is avoided, substantially as and for
the purposes set forth.

3. In asteam-engine, the combination, with
the eylinder and piston, of a eylindrical valve-
case connected with opposite ends of said cyl-
inder by steam-passages and having suitable
steam and exhaust connections, and a cylin-
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drical valve fitted within said case, having
suitable passages arranged to register with
the ports therein and extended bearing-sur-
faces outside of said ports, said valve-case
being formed withannulargrooves,with waste-
openings near the ends adjacent to the ex-
tended bearing-surfaces of the valve, where-
by leakage past the ends of the valve is pre-
vented, substantially as and for the purposes
set forth.

4. In a reversing engine, the combination,
with a cylinder and piston, of a reversing-
valve and its case having exhaust-chambers
at the ends and an intermediate steam-cham-
ber and passages connecting it with the main-
valve chamber, a main-valve case connected
by steam-passages with opposite ends of said
cylinder and having at or near its ends open-
ingsinto the exhaust-chambers of said revers-
ing-valve case, and a cylindrical main valve
having closed ends fitting within the main-
valve caseand formed with intermediate ports
arranged to register with the ports in said
main-valve case, substantially as and for the
purposes set forth.

5. In a reversing engine, the combination,
with a eyinder and piston, of eylindrical main
and reversing valve cases, the main-valve case
being connected with opposite ends of the eyl-
inderand with the reversing-valvecase bysuit-
able passages, and the reversing-valve case
having connected exhaust-chambers at the
ends and an intermediate steam-chamber, a
reversing-valve consisting of two cylindrical
heads fitted to a cylindrical bore in the par-
titions separating said steam and exhaust
chambersand controlling the passagesleading
through said partitions into the main-valve
case, and a cylindrical main valve formed with
steam-passages arranged to register with the
ports in its case and having closed ends and
extended beaving-faces outside of said ports,
the main-valve case being formed near the
ends adjacent to the extended bearing-sur-
faces of the valve with annular grooves which
open into the exhaust-chambers at the ends
of the reversing-valve case, substantially as
and. for the purposes set forth.

6. In a steam-engine, the combination, with
the eylinder and piston, of a eylindrieal valve-
case connected with opposite ends of said
cylinder by steam-passages and havingsteam
and exhaust connections, a cylindrical valve
formed with passages registering with the
ports in said valve-case and provided with
closed ends and extended bearing -surfaces
outside of said ports, said bearing-surfaces be-
ing provided near the outerends with suitable
packing, and the valve-case being formed ad-

jacent to said surfaces with annular grooves 6o

having waste-openings, substantially as and
for the purposes set forth,

7. In a steam-engine, the combination, with
the cylinder and piston, of a reversing-valve
and its case having steam and exhaust con-
nections, a ¢ylindrical main-valve case having
two ports connected by passages with oppo-
site ends of said cylinder and two opposite
alternating ports in communication with the
1'evers1n¢r-valve chamber, and a cylindrical
main Valve having closed ends and between
them connected po1t%, and a separate inter-
mediate port arranged to register with the
ports in the main-valve case, substantially as
and for the purposes set forth.

8. In asteam-engine, the combination, with
two eylinders and pistons, of areversing-valve
and its case having steam and e\h(mst con-

nections, two eylmdrlcal main-valve cases,

each having two ports connected by passages

with opposite ends of the adjacent cylinder

and two opposite and alternating ports in
communication with the reversmﬂ—valve case,
and cylindrical main valves havmfr closed
ends and between them connected ports, and
separate intermediate ports arranged to reg-
ister with the ports in said main-valve cases,
substantially asand for the purposes set forth.

9. In a twin-cylinder reversing engine, the
combination, with the cylmders and pistons,
of cylmdrlcal main-valve cases, each having
two ports communicating with opposite ends
of the adjacent eylinder, an intermediate re-
versing-valve case having exhaust-chambers
at the ends a steam- chamber between them,

and intermediate ports connected with ports

in the main-valve chambers opposite to and

alternating with the ports therein, communi~

cating mth the cylinders, a reversing-valve
controlling communication between the steam
and exhaust connections and the passages
leading from the reversing-valve chamber
into the main-valve chambers, and eylindri-

cal main valves having closed ends with ex-’

tended bearing - surfaees and intermediate

ports amanrred to register with the ports in

the main- valve cases, said main-valve cases
having at or near their ends cpenings into
the exhaust-chambers in the ends of the re-
versing-valve case, substantially as and for
the purposes set forth.

In testimony that I claim the foregoing as
my own I affix my signature in presence of

two witnesses.
MATTHIAS A. BECK.
Witnesses:
Cuas. L. Goss,
F. C. Bupp,
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