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UNITED STATES

PATENT OFFICE.

CONRAD KNUDSEN, OF BOUND BROOK, NEW JERSEY, ASSIGNOR TO THE
AMERICAN ENGINE COMPANY, OF SAME PLACE.

VALVE FOR STEAM-ENGINES.

SPECIFICATICN forming part of Letters Patent No. 572,608, dated December 8, 1896.

Application filed April 10, 1896,

To all whom it may concermn:

Be it known that I, CONRAD KNUDSEN, a
citizen of the United States, and a resident of
Bound Brook, in the county of Somerset and
State of New Jersey, have invented certain
new and useful Improvements in Valves for
Steam-Engines, of which the following is &
specification.

The invention relates to improvements in
valves for steam-engines, and pertains par-
ticularly to valves located within the steam-
chest.

In accordance with my invention I provide

“within the steam-chest a slide-valve which

has a uniform longitudinal reciprocation, and
within this valve is located an inner or cut-oft
valve which has no longitudinal reciproca-
tion, but simply at the proper time a vertical
transverse reciprocation, the exact time at
which this cut-off valve is to act being vari-
able and under the control of the governing
devices. The form and construction of both
the slide-valve and the cut-off valve are new
and constitute a part of the present invention,
which in its broader scope is not limited to
details of construction except as hereinafter
described, and pointed out in the claims.

Theinvention will be more fully understood
from the detailed description hereinafter pre-
sented, reference beinghad to the accompany-
ing drawings, in which— :

Figure 1is a side elevation of a steam-chest
containing slide and cut-off valves construct-
ed in accordance with and embodying the in-
vention, the outer face of the steam-chest be-
ing removed and the outer portions of the
slide and cut-off valves being partly broken
away and in section for clearness of illustra-

-tion. Fig. 2is a central horizontal longitudi-

nal section of same on the dotted line 2 2 of
Fig. 1. Fig. 3is a vertical transverse section
through a portion of same on the dotted line
3 3 of Fig. 2; and Tig. 4 is a detached per-
spective view of one of the cut-off valves.

In the drawings, A designates the steam-
cylinder, B the steam-chest, and C the cus-
tomary piston.

The longitudinally - reciprocating slide-
valve within the steam-chest B is designated
by the letter D, and the cut-off valves within
the opposite heads F F of the slide-valve D

Serial No, 586,905, (No model)

are indicated by the letters E E. The valve
D is composed of the corresponding heads
I ¥, which are connected by the rods I’ and
valve-rod G and are located at opposite ends
of the steam-chest B.

The form of the steam-chest B and the re-
lation of the heads F F, composing the recip-
rocating valve D, are clearly illustrated in
Figs. 1 and 2, in which it will be seen that
the valve-chest is provided with a chamber B’
at each end for the respective heads F ¥, and
that these chambers are connected by the cy-
lindrical casting H, in which is provided the
inlet I' for steam. The steam entirely fills
the chamber formed by the casting H and also
that portion of the chambers B’ between the
heads ' F. The outer ends of the chambers
B’ connect with the usual exhaust X. The
heads I' I, being connected together and also
to the valve-rod &, have a simultaneous move-
ment in line with the length of the valve-
chest, and each of said heads has within it a
cut-off valve E, which travels with its head
I, but has at the proper time an operation
independent of said head under the axial ro-
tation of the valve-rod G. The head F, with
its cut-off valve E, at one end of the valve-
chest is a duplicate of the head F and cat-off
valve K at the other end of the valve-chest.

Each head F is composed of the vertical
frames lettered J K, respectively, which are
connected together by the bolts I, and are
respectively provided with the transverse
ports M N. The edges of the frames J K ad-
Jacent to the steam-cylinder are formed with
the flanges O P, which, when said frames are
brought together, meet each other, and the
whole then forms a head or frame having
three sides which receive the cut-off valve E.
The open side of the frame or head formed
by the castings J K has its opposite edges
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properly separated by the sleeves Q on the -

bolts L.~ The cut-off valve K is in one piece
and formed of the opposite sides R S, pro-
vided with the slots or ports T and connected
by the lugs V and bar W, the purpose of the
latter being to receive the crank by which
the cut-off valve R is given a vertical trans-
verse motion within the head F for the pur-
pose of throwing the ports or slots T of said
cut-off valve into or out of alinement with the
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like ports M N, formed in the side frames J K
of said head . The side frames J K of the
head T are provided with the central aper-
tures to receive the valve-rod G, and at its
inner edges the cut-off valve E has its sides
cut away to form the recess Y through which
the said valve-rod passes. - Within the space
formed between the opposite sides.of the cut-
off valve E in each head F there is provided
upon the valve-rod G- the crank a, the form
of which is more clearly illustrated in Iig. 3,
in which it will be seen that this crank is
composed of a block of metal slit at one side
leading to the valve-rod G in order that it
may be clamped upon thesaid rod by means

- of a bolt or screw b, and that said crank at

its outer end is bifurcated or provided with
the recess ¢, which passes upon and engages
the bar W, formed between the opposite
sides of the said cut-off valve K. - The crank
a when adjusted and secured upon the valve-
rod G is rigid thereon, and hence when the
valve-rod: is given an axial movement the
cerank @, acting through the said bar W, will
elevate or depress the cut-off valve E and
thereby throw the ports or slots T therein
into or out of alinement with the like ports
M N in the opposite sides of the head I. The
crank ¢ snugly fits between the inner sur-
faces of the sides of the cut-off valve K, as
illustrated in Fig. 1, and hence when the
valve-rod G is given a direct reciprocating
motion it will move with it the heads F and
cut-off valve E.

The ports or slots T in the cut-off valve &
extend entirely through the opposite sides.of
said cut-off valve, as shown in Figs. 1 and 4,
but the ports M N in the opposite sides of the
head F do not extend entirely through the
said sides, but, as illustrated in Fig. 2. lead
into inner chambers d e, formed within the
opposite sides of the head F, and which at
their meeting ends merge into the outlet-
port f, which at the proper time is brought
into alinement with or removed from the
port. g, leading directly into the steam-cylin-
der A.

When the two sides J I of the head If are
brought together and secured by the bolts 1,
they form a rigid head ¥, whose exterior op-
posite sides have closed solid surfaces, but
whose inner opposite sides contain the ports
M N, which lead to the chambers d e, and
thence through the port f into the port g,
communicating directly with the steam-c¢yl-
inder. The live steam which completely fills
the steam-chest between the heads I If freely
passes into the spaces between the opposite
sides of the cut-off valves E E and around
the eranks ¢, and hence when the port f of
one head Fisin communiecation with a portyg
at the end of the steam-cylinder the steam
will enter said cylinder so long only as the
ports or slots T in the cut-off valve It are in
register with the slots M N in said head I,
and when said cut-off valve is either raised
or lowered to throw its ports or slots T out of

alinement with the ports M N in the head I
the live steam will be prevented from reach-
ing the port fand hence will be excluded from
the cylinder A. The direct reciprocating mo-
tion of the valve-rod G brings the portfinto
communication with the port g, or cuts off
such communication, while the axial move-
ment of said rod G determines the point at
which the valve E shall cut off the steam from
the cylinder A, asabove described. 'Thehead
¥ at the right-hand end of the steam-chestis
a counterpart of the head F at the left-hand
end of said chest, and the cut-off valves E
are duplicates of one another. The cranksa
are also duplicates of. one another, but will
be arranged upon the valve-rod G at an angle
to one another, asindicatedin IFig. 1, in order
that when one cut-off valve E ismoving down-
ward the other cut-off valve E will move up-
ward. It has been described above that the
axial motion of the valve-rod aets, through
the cranks a, to operate the cut-off valves E.
‘When the cut-off valve E at the left-hand end
of the steam-chest is moving downward to
close the ports M N in its head ¥, the valve
E at the right-hand end of the steam-chest will
move upward to open the ports M N inm its
head I, and hence it will be understood that
when one cut-off valve is in position to admit
steam into the ports M N of its head the other
cut-off valve will close the ports M N of its
head. The heads ¥ 17, composing the slide-
valve, have a simultaneous and uniform lon-
gitudinal reciprocation, while the cut - off
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valves B E have simply, with respect to their

seats and codperating ports, a vertical recip-
rocation. The vertical reciprocation of the
cut-off valves E E is variable as to time of
action under the control of the governing de-
vices, while the traverse of theheadsT F,com-
posing the slide-valve, is invariable.

The valve-gear for operating the slide-
valve and cut-off valves will be of any suit-
able character, and as disclosing an exam-
ple of satisfactory gear for this purpose at-
tention is called to Letters Patent of the
United States No. 885,533, granted to Elijah
F. Spaulding on July 3, 1888, The present
invention is not confined, however, to any
special form or construction of the valve-
gear. - It is essential, however, that the ac-
tion of the cut-off valves in cutting off the
steam from the cylinder A be variable, in or-
der that the steam may be cut off from said
cylinder at the desired moment under control
of the governing devices.
tration, the port f of the right-hand head F
is in line with the port g, leading to.the right-
hand end of the cylinder A, the cut-off valve
E of said head will have its slots or ports T
in alinement with the ports M N of said head
T, and at such time and during the desired
period steam will pass through said slofs or
ports T and ports M N into the chambersde,
and thence tothe said port f and port g, lead-
ing into the right-hand end of the cylinder A.
At such time the steam at the left-hand end
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of the cylinder A will be enabled to exhaust
through its port ¢ and the outer end of the
left-hand compartment or chamber d into the
usual exhaust X. After the proper quantity
of steam has entered the right-hand end of

the cylinder A the cut-off valve E at said end

will move to bring its solid side portions over
the ports M N of the right-hand head F, thus
cutting off the steam, this being, as to time,
variable under the control of the governing
devices. The operation of the head F and
cut-off valve E at the left-hand end of the
steam-chest is the same as that of the head
and cut-off valve at the right-hand end of
said chest. The form of connection between
the valve-rod G and the cut-off valves E E is
such that the said rod may impart to the
heads I the usual reciprocating motion and
at the same time receive an axial oscillation
by which it, the said valve-rod, is enabled,
through the eranks a, to impart a vertical re-
ciprocating motion to the cut-off valves. The
cut-off valves do not preferably have a sud-
den movement, but a gradual vertical recip-
rocation during the longitudinal movement
of the heads F F. The steam filling the cen-
tral portions of the steam-chest is prevented
from reaching the exhaust by the packing-
strips A’, secured in grooves in the frames J,
composing the outer portions of the heads F F.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. Inasteam-enginethereciprocatingslide-
valve composed of the connected heads com-
prising the sections J, K, having at their in-
ner facing sides the ports M, N, and provided
with the interior chambers d, ¢, leading tothe
outlet-port f, combined with the cut-off valves
located between said frames J, K, and pro-
vided in their opposite sides with the ports or
slots T adapted to be brought into or out of
alinement with the said ports M, N, and
means for reciprocating said heads longitudi-
nally and said cut-off valves transversely;
substantially as set forth.

2. Inasteam-engine thereciprocatingslide-
valve composed of the connected heads com-
prising the frame or sections J, K, having in
their facing sides the ports M, N, and pro-
vided with the chambers d, ¢, leading to the
outlet-port f, combined with the cut-off valves
E composed of the opposite slotted sides con-
nected together bylugs and adapted to move
against the facing sides of said heads, the

valve-rod for reciprocating said heads, and
the cranks on said valve-rod engaging said
cut-off valves and adapted to impart to the
same a transverse reciprocating motion; sub-
stantially as set forth.

3. Inasteam-engine thereciprocatingslide-
valve composed of the connected heads com-

prising the frames or sections J, K, having

the ports M, N, in their facing sides, and pro-
vided with the interior chambers d, e, lead-
ing to the outlet-port f, combined with the
cut-off valves located between said facing
sides and provided with the slots or ports T,
the valve-rod connected with said heads, and
the ecranks a secured upon said valve-rod and
engaging said cut-off valves, said cranks be-
ing slit in line with said valve-rod and pro-
vided with the tightening-bolt and also with
the recesses which engage said cut-off valves;
substantially as set forth.

4. Inasteam-engine thereciprocating slide-
valve composed of the connected heads com-
prising the frames or sections J, K, having
the ports M, N, in their facing sides and pro-
vided with the interior chambers d, e, lead-
ing to the outlet-port f, combined with the
cut-off valves E composed of the slotted sides
having the recesses Y and connected together
by the cross-bars W, the valve-rod passing
through said heads and the recesses Y of said
cut-off valves, and the cranks a secured upon
said valve-rod and provided with recesses en-
gaging said cross-bars; substantially as set
forth.

5. Inasteam-engine the reciprocating slide-
valve composed of the connected heads con-
taining in their facing sides the series of ports
M, N, leading to an outlet-port f, combined
with the cut-off valves located between said
facing sides and having in their opposite
sides the ports orslots T'adapted to be brought
into or out of alinement with said ports M,
N, and meansforlongitudinally reciprocating
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said slide-valve and transversely reciprocat- -

ing said cut-off valves; substantially as set
forth.

Signed at New York, in the county of New
York and State of New York, this 6th day of
April, A. D. 1896.

CONRAD KNUDSEN.

Witiesses:
CHAS. C. GILL,
E. Jos. BELKNAP.
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