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1o all whom it may concerm.:

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

10

‘thearttowhichit pertainsto makeand use 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 redueing 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-

2 0O

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.

.30

ures,

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-

Figure 1 represents a plan view or side ele-
vation and partial axial section of a twin-cyl-
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.

3 is a cross-section on the line z z, Fig. 1.

- A represents the cylinders, B the pistons,

40

45

b the piston-rods, {0’ the cross-heads, C the

- crank-shaft, and cthe connecting-rods, which
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.
K 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

F
|

{

cylinder is formed or provided with steam- '

passages «a o', leading from the adjacent

valve-case to opposite ends of the cylinder.

The main valve E is formed with two con-

55

nected passages e¢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 e3 2,
which bear in the ends of the valve-case D

60

outside of the steam-ports opening into the .

same. DBy means of these extended bearing-

surfaces the valve-faces proper between the
passagese, e’,and ¢*, opening at the periphery
of the valve are accurately held and guided

Jacent to the ports is avoided and leakage
thus prevented. The extended bearing-sur-
faces at the ends of the valve E may be
vided,asshown,with anysuitable kind of pack-
ing to insureclose steam-tight joints between
them and the valve-case. The reversing-
valve case I is formed at or near the middle
with a chamber or cavity f, with which the

| in their proper position, and wear thereof and -
of the interior surface of the valve-case ad-

.

pro-

75

steam-pipe II is connected, and at the ends

with chambers f/ and f*which are connected
with each other by a passage f3 extending
along one side of the case. | |

I i1s 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 cylindrical bore
in the partitions separating the chambers f,

J’,and f* DBetween 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 a’ and
alternating therewith. Initscentral position,
as shown in IFig. 1, the valve G ecloses the

-openings of both passages d d’ into the valve-

valve G is provided with a stem ¢, which

case I and cuts off communication between
‘the main valves and the steam and exhaust

connections. When shifted sufficiently in

Rile}

90

95

eitherdirection,communication is established

between the chamber f and one of the pas-
sages ¢ and d’, leading into the main-valve
chamber, and between one of the chambers 7’
and f* and the other passage. The main

I0)

valves E are connected by rods e! with eccen-

trics on the crank-shaft, and the reversing-
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much as they may be emplf)} ed to advantawe :
B -1ﬁn:place of the Ordmmy shde-valves in. non- |

5 ;ale produced and ﬁmshed by bormn' Opela,: DA

| tions, thereby effecting a saving of labor and

;;cost in their construetl-on,- the main valves .

;;bemg provided with extended bearing-sur-

____________ | faces outside of the ports and passages in g5
rsthe v&lve C&SGS, a,nd the Valves themselves: o

pll].-i 5
llldeS, and | is therepy reauced. -
bearmﬂ*-suppmts for the erank-shaft are all | -I-clalm:--r- S R
In this way the adjustmentof |

SEREE R :rzrzrz-:'z-r:pobes,thecyhnders valv'e(,abes

:;:;:;:-::::::;.;.;.;:;:-:castt(}ﬂ‘ether

S L E th@fS@V&GI‘&l:pal"tSSiS :presewed and a .Si.mple,:

strong, and durable construction is gecured
and the setting up and adjustment of the en-
gine 18 faclhtated in addition to the advan-
tawe% her embefme mentioned.

40 My improved engine, as shown in the draw-

ings, operates as follows: When the valve G-

is raised or carried toward the crank-shaft,
communication is established between the
steam-chamber f and the passages d and be-

45 tween the passages d’ and the exhaust-cham-
ber f? Steam 18 thus admitted through the
connected passages ¢ ¢ of the main V&lves
and alternately through the passages o o’
into opposite ends of the cylinders A, the

so passages a o, commumcatmw alternately
with the connected passages ¢ ¢/, serving un-
der the conditions mentioned as steam pas-
sages and with the passages e* serving un-
der the same conditions as exhaust-passages.

st When the valve G is brought to its middle
position, steam is cut off from the eylinders
and the movement of the engine 18 arrested.
By depressing the reversmn‘-va,lve Or moving

it away from the crank- shaft the movement

bo 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 alterndtely thron c-'h the passages

65 a o’ to opposite'ends of the evlinders, the con-
nected passages ¢ ¢/, now serving asexhaust- |

and 1ts case havmg steam and exhaust con-
ne(,uonsi a cylindrical main-valve case hav-
ing ports in one side connected by steam-pas-
sages with opposite ends of the cylmder and
6w ports in another side connected with the
reversing-valve chamber, and a c¢ylindrical
valve ﬁttinfr within said case and having
Steam-passaﬂ'es 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 cylindrical main-valve case hav-

ing two ports connected by steam-passages
with opposite ends of said eylinder and two
ports communicating with the reversing-valve
chamber,anda eyhndrlcal valve havmn‘ steam
ports and passages arranged {o l*egis,ter 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 sald bearing-
surfaces is avoided, substantially as and for
the purposes set forth.

3. In a steam-engine, the combination, with
the eylinder and piston, of a ¢ylindrical valve-
case connected with opposite ends of said cyl-
inder by steam-passages and having suitable

passages, commumcatmw tnroun*h the pas- | steam and exhaust connections, and cylin-

10
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drical valve fitted within said case, having

suitable passages arranged to register with

~ the ports therein and extended bea,rmo*-sur-

faces outside of said ports, said valve-case

5 beingformed withannulargrooves,with waste-

IO

20

3°

35

40

30
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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, Substantlally as and for the purposes
set farth.

- 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 mam-v&lve case connected
by steam-passages with opposite ends of said

cylinder and having at or near its ends open- |

ings into 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 cyinder and piston, of ¢ylindrical main
and reversing valve cases, the main-valve case
being connected with opposite ends of the ¢yl-
inderand withthereversing-valvecase bysuit-

able passages, and the reversing-valve case

having eonuected exhaust- ehambers 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 info the main-valve

- case,and acylindrical main valve formed with

steam-passages arranged to register with the
ports in its case and havmﬂ' closed ends and

extended bearing-faces outsmle 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 Whl@h
open into the exhaust- chamber&. 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 eylindrical va,lve-
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
jorts 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
and the valve-case being formed ad- !

packing,

jacent to said surfaces with annular grooves 6o

having waste-openings, substantmlly as and
for the purposes set forth.
7. In a steam-engine, the combination, with

the cylinder and plston, of a reversing-valve

and its case having steam and exhaust con-
nections, a cylmdrlcal 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
I‘GVQI‘SIHU'-V&IVG chamber, and a cylindrical
main valve having closed ends and between

them connected portq and a separate inter-

mediate port arranged to register with the

ports in the mam-valve case, substantially as
and for the purposes set forth. |

S. In asteam- enﬂ‘lne, the combmatmn with

two cvhnders and pistons, of areversin mvalve

and its case having steam and exha,ust con-
nections, two 05’11Hd1‘10a1 mam—valve cctseS; _*'
30

each having two ports connected by passages

with opposite ends of the adjacent cylmder
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 mam-va,lve cases,

substantially asand for the purposes set forth.
9. In a twin-cylinder reversing engine, the
combination, with the eyhnders and pistons,
of cylindrical main-valve cases, each having
two ports communicating with opposite ends
of the adjacent cylinder, an intermediate re~
versing-valve case ha,vmﬂ‘ exhaust-chambers
at the ends, a stea,m-chambel' between them,
‘and mtermedmte ports connected with ports

in the main-valve chambers opposite to and

alternating with the ports therein, communi-

cating with the cylinders, a reversing-valve

‘controlling communication between the stea,m_

and exhaust connections and the passages
leading from the reversing-valve chamber

‘into the main-valve ch&mbers, and cyhndﬂ-‘
cal main valves having closed ends with ex-

tended bearing - surfaees and mtermedlate

ports a,rlanfred to register with the ports in
‘the main-valve cases, said main-valve cases
having at or near their ends openings into

the exhaust-chambers in the ends of the re-

75

90

95

100

105

versing-valve case, substantially as and for 110

the purposes set forth,

In testimony that I claim the foreg going as
my own I affix my swnatm*e in presence of
two Wltnesses.. |

MATTHIAS A. BECK.

Witnesses' | |
CHAS. L. G0OsS,

"F. C. Bupp.
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