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~and embodying the invention.
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To all whom it may concerm:

Be it known that I, ELIJAH F. SPAULDING,
a citizen of the United States, and a resident
of Bound Brook, in the county of Somerset,
and State of New Jersey, have invented cer-
tain new and useful Improvements in Valves
for Steam-Kngines, of which the following is
a specification. |

The invention relates to 1mprovements in
valves for steam-engines and pertains par-
ticularly to the valves located within the
steam-chest. In accordance with my inven-
tion I provide within the steam-chest a slide-
valve which has a uniform reciprocation, and
within this valve is located an inner or cut-
off valve which has no reciprocation from or
toward its seaf, but simply at the proper
time an axial rotation against its seat, the
time of the motion of the cut-off valve being
variable and under the control of the govern-

ing devices. The form and construction of
both the slide-valve and the cut-off valve are
new and constitute a part of the present in-
vention, which in its broader scope is not
limited to details of construction, but with-
out regard to form and details comprises a
reciprocating slide-valve within the steam-
chest and having a uniform reciprocation
and a cut-off valve within the slide-valve and
having an axial oscillatory motion which is
vamable, the two valves receiving their mo-
tions from one rod Opera,ted by the va,lve-
gear.

- The 1nvention Wlll be more readily under-
stood from the detailed description hereinaf-
ter presented, reference being had to the ac-
companylng drawings, forming a part of this
application, and in which—

Figuare 1 is a central horizontal longitudi-
nal Sectmn through the cylinder and valve-
chest of an engine, the valves within the
chest being constructed in accordance with
Fig. 2 is a
side elevation of same, the outer face of the
valve-chest being removed. Fig. 3 is an en-
larged detached central longitudinal section
of one end of the inner or cut-off valve, and

Fig. 4 is an enlarged vertical transverse sec-

1:1011 of the valves on the dotted line 4 4 of
Fig. 2. -

In the drawings, A designates the steam-
cylinder, and B the valve-chest. The steam-

cylinder A is of usual construction and con-
tains the customary piston C.

- The reciprocating valve within the steam-
chest is designated by the letter D and the

cut-off valve within the reciprocating valve

by the letter E. The valve D has at its ends

the corresponding heads F I, and these heads
are connected by the eylindrical open frame
(x, the meeting portions of said heads and cy-
hndrlcal frame being provided with flanges
and bolfs, as shown in Figs. 2 and 4,10 e ect
their union and form a contmuous slide-
valve. The outer portions of the heads F' F
are rectangular in general outline and are
adapted to travel on the seats a a, formed in
the valve-chest, and said outer portions of the
said heads are provided with the grooves 0,

containing packing d, the steam spaces or

ports ee, which at the propertime are adapted
to communicate with the steam-cylinder A
through the usual ports f f, and the flanges ¢
g, which are adapted to cover and uncover
said ports f f, as indicated in Fig.1. The In-
ner ends or portions of sald heads I' K arecy-

‘lindrical and contain the series of longitudi-
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nal ports h, and the inner surfaces of these

cylindrical portions of the heads F If consti-
tute seats for the inner cut-off valve K, which
1s cylindrical, and has at each end, beyond a
closed head 2,thelongitudinal por ts 1, adapted
to register Wlth or be tumed to cut off commu-
nication through the longitudinal ports A in
the heads F F. The middle or intermediate

‘gection of the valve E 'is open to the steam-

chamber G/, and the closed heads+ afford sup-
ports for those portions of the cut-off valve
containing the ports 7, radial flanges H being
provided and extending from S.:ud heads out-
ward to points mtermedmte the ports . The

-valve E has no movement longitudinally ex-

cept with the valve D, and hence said valve
never leaves its valve-seats, but has simply
an axial oscillatory movement thereon suffi-
cient to bring the ports 7 into alignment with
the ports %, so as to establish communication
from the steam - chamber ', through said

ports 7 h,to the steam-space e, port 7 and cyl-
inder A, as shown at the left-hand end of
Fig. 1, or to remove said ports 7 from align-
ment with the ports £, so as to cut off such
communication from the steam-chamber G’ to
the space e and steam-cylinder,
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The valve I will, as shown in Fig. 1, be se-
cured to both the valve D and valve L, any
suitable means of connection being employed,

the essential consideration being that.the rod

be enabled to reciprocate the valve D and at
the proper time, regulated by the governing
apparatus, turn the valve E. The valve oear
for driving and operating the valves D K “will
be of any smtdble character, and as disclos-
ing an example of sa,tlbfactc:-rv oear for this
purpose attention is called to Letters Patent

me July 3, 1883. The present _mventmu 18

not conﬁned, however, to any special form or

construction of valve-gear.

At each end of the valve-chest I3 is pro-
vided the usual exhaust-space J.

The operation of the valves made the sub-
ject hereof will probably be understood from
the foregoing description. It may be said,
however, that when the valves are in the po-
sition in which they are illustrated in Fig. 1
the steam at the right-hand end of the cylin-
der A may exhaust, through the port f, into
thespaceJ at the right-hand end of thesteam-
chest, and the live steam from the chamber
G’ may pass through the longitudinal ports

It 5 at the left- hand end of the valves D E,

and enter the space e, then in communlcatmn
with the port f at the left-hand end of the
c¢ylinder A.
valve-rod I would reverse the position of the
valves D K with relation to the ports 1 f, com-

municating with the steam-cylinder, and at |

such time the exhaust would take place at the
left-hand end of the cylinder and the admis-

sion at the right-hand end thereof. T'he lon-
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gitudinal ports /i 7 of the valves D E are
shown in alignment with each other,and when
such is their position the steam from the

chamber G’ may pass freely through them to

the spaces ¢ e, whence it will escape to the
cylinder A through that port f which at the
time may be uncoveled When during the
operation of the engine the valve E is turned
axially, its ports J are removed from align-
ment with the ports /2 of the valve D, and at
such time the steam is entlrely cut off from
the spaces ¢ and ports f.

As above described, the valve D has a uni-
form reciprocation, while the valve K has no
reciprocation with respect to its seats and co-

- operating ports, but simply an axial osecilla- |
tory or rocking movement against its said |
The rocking motion of the cut-off- |

seafs.

valve K is variable under the control of the

The outward movement of the

govmnm#dewees while the transverse of the
valve D isinvariable.

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

1. In a steam engine, the reciprocating

Go

valve, combined with the cvlindrical cut-off

valve carried therebyand having a movement
independent thereof and reciprocating valve

rod I connecting said reciprocating and cut

off valves and adapted to turn axially and op-
erate the latter, substantially as and for the
purposes sef forth.

2. In a steam engine, the reciprocating
valve having the spaces ¢ and longitudinal

ports A, combined with the cylmducal cut-off

valve seated within said reciprocating valve
and having the longitudinal ports 7 and the
reciprocating valve rod I connecting said re-
ciprocating and cut off valves and adapted fo
turn axially and operate the latter, substan-
tially as set forth. |

3. In a steam engine, the reciprocating
_valve adapted to cover and uncover the ports
communicating with the steam cylinder, and
having ports, combined with the cylindrical

~cut-off valve carried by said reciprocating
valve and having ports arranged with respect

to the ports thereof and the reciprocating
valverod I connecting said reciprocating and
cutoff valves and adapted toturnaxially and
operate the latter; substantially as set forth.

4. In a steam engine, the reciprocating
valve having the heads F, F, and cylindrical
intermediate section, said heads having the
spaces ¢ and inner cylindrical portions pro-
vided with longitudinal ports, combined with
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the inner cylindrieal cut-off valve having

closed heads and beyond these the longitudi-
nal ports, and the reciprocating valve rod I,
connecting said valves and adapted to turn
with the inner valve; substantially as set
forth. |

5. In a steamm engine, the reciprocating
valve having the longitudinal ports /v and
spaces ¢, combined with the innerecylindrical
cut-off valve having the closed heads and be-

| yond these the longitudinal ports 7 and radial
 flanges H; substantially as and for the pur-

poses set forth.
Signed at New York, in the county of New

York and State of New York, this 16th day

of August, A. . 18%4.
ELIJAH F. SPAULDING.
Witnesses:
CuAs. C. GILL,

Ep. D. MILLER.
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