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IMPROVEMENT IN VALVES FOR STEAM-ENGINES.

_ Speciﬁcatiﬂﬁ_forming part of Lietters Patent No. 165,18, dated July 6, 1875 3 a,pplication filed
i ' ' November 20, 1874. R B |

- To all whom it may concern: o -

~_Be it known that I, GrRoreE E. TOWER, of
the city of Annapolis, in the county of Anne
Arundel and State of Maryland, have invent-
ed certain Improvements in Steam and other
LEngines, of which the following is a speecifi-

- cation: = | |
_ This invention relates more particularly to |

the construction of the eylin der-heads, steam-

o chests; and valves; and its-object is to admit

of the-entrance and exit of the steam directly
- through the cylinder-heads by means of valves
operated therein, instead of through passages
in the side or body of the cylinder, as is or-
~ dinarily the case, ' _
- after particularly deseribed, there IS a saving
~of steam by the total, or almost total, exclu-
- sion of the ordinary loss by “clearance” in:
the passages leading to the cylinder.
construction, the entering
Steam impinges. upon the whole surface of the
piston in lines parallel to the direction of .its
stroke through ports in the cylinder -heads,
and is controlled and cut off by the main
‘Vvalves of the engine at any desired part of
the stroke of the piston, from one-sixteenth to
Seven-eighths from: its commencement, either

‘automatieally and: variably by the action of a

- governor, or at a set point, without changing

the lead of the valves, |
. with the exit of the exhaust steam, and with-

~out altering the width of opening of any of |

the ports.

- The construction of the various parts of this
- 1nventlon can now be understood. by reference

to the accompanying drawings forming part
~of this specification, in which— = |
-~ Figure 1 is a plan of the cylinder with its

valve and valve-gear for one end, partly in.
Section, in a horizontal median line. Hig. 4

1s.an end view of the cylinder and valve-gear
With the steam-chest cover removed, showing

- the back of the valve,

~ The other tigures are views of the several

parts in detail, as hereinafter fully described.
Similar letters Indicate the same . parts in

each figure.

A Is the eylinder, surrounded by a steam-
Jacket, J, and having steam and exhaust side

pipes I’ P? cast on its sides.

by which means, as herein--

without interfering

|

- By connecting the steam and exhaust pipes

‘with these side pipes, which communicate

-1ve connections of
"and- condenser.

with the steam-chests, as seen in the drawing,
the cylinder-heads and steam-chest covers
can be removed without breaking the respect:
' the cylinder with the boiler

B is the cylinder-head, which also serves as.

‘a steam-chest. « are its ports, for the admis-
-sion. and: exit of the steam to and from one
-end of the cylinder; and b b are, respectively,
| Steam and exhaust passages, forming eonnec-
tions with the steam and exhaust side pipes
' P P2 Visthe main and only valve for one end

ot the cylinder, for the admission to, cutting -
‘oft from, and exit of the steam therefrom. 2

are its steam-ports, distributed around its pe-

‘riphery, passing inward either radially or in
| lines: parallel to its ends; and opening through
1ts face to- its seat in the cylinder-head. 2 are

‘its exhaust-ports, passing. axially through it

from back to face, and open to-its seat. C'is

the steam-chest cover, forming with the cylin-

‘der-head B a closed chest for the valve V. ¢
‘are 1ts-exhaust-ports open on one side to the
‘exhaust-ports #? of the valve V, aud on the
other side communicating with the annular
-exhaust-chamber and

packing-space ¢* and |
exhaust-passage ¢>. The latter passage con-
nects directly with exhaust-passage ¥* in: cyl-

1inder-head B.

| The;ex‘ha;ust—pérts ¢in thé.steam-chest cover

| and the exhaust-ports +? of the valve V are -

always open to each other within the packing-
ring p, and hence are always open to the-con-
denser or to the atmosphere through the ex-

haust-pipe. The valve is' thus balanced. by
‘the use of this packing-ring,

fOH.OWG]:' _p?, a'nd i-nterp()ﬁedl I?Ll-bber'g*&sketiol a8

‘the back of the valve is thus kept always ex-
-posed to only either condenser or atmospheric
-pressure.  This steam-chest and valve are
thus adapted to use this simple, efficient, and

well-known means of taking the excess of
steam-pressure from the back of the valve.
This packing is adjusted by means of set-
bolts d.. B ' L

- LK is a sleeve in the cylinder-he::md.,' thmﬁ'g;h

which the piston-rod. passes. This “sleeve

Passes through the center of the valve V, and

backed by its =~
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fits into a corresponding sleeve or stuffing-box,
F, in the steawm -chest cover, thus forming
when tlhie chest closed the bottom of the stuit-
ing-box. . '

- This stuffing-box need of course be placed
~ but upon one end of the cylinder. In such
case the valve V would have no slot through
its center, as is seen in the drawing, in order
- to allow of its movements.

The valve V, instead of being slotted, may
be mounted upon the sleeve L, and instead of
sliding it may be made to oscillate or par-
tially rotate upon the sleeve E as an axis, or
upon an axis on the ecylinder-head B, other
than a sleeve, if no piston-rod passes through
its end of the eylinder. It will be observed
‘that by removing the nuts » from their bolts
 the cylinder-head and steam-chest cover can

‘both be removed together without disturbing

‘the valve V in any way. The head may also
be left on and the steam-chest cover alonere-
moved by removing the nuts m from their
bolts. The valve V is connected by the valve-
gtem % to the carriage R, which is provided
with differential rollers #. The longer one of
“these rollers receives the motion and wear of
both of the rollers s s%, and the shorter one that
of the cam s only. These cams may be made,
“if desired, of equal lengths, but such a con-

struction 1s not thought to be so good. There

would likely be more wear, and they would
‘also necessarily be placed out of line with each
other in a direction at right angles to their
axes. These rollers transmit the action of
the cams to the carriage R, which, traversing
“in its guides, effects the proper movements ot
the valve V. The valve and its gear for but

165,187

' the'cmns_ at both ends of the cylinder. It is

directly actuated by means of the sliding col-
lar T, which, sliding on shaft S, is connected
to rod s° by a key traversing in a slot in shatt
S, as is clearly shown in the drawing. The
revolution of shaft S, therefore, causes cam
§* to revolve, through the intervention of the
key tin the sliding collar T, and this collar
may either be moved by hand horizontally on
the shaft S, and thus set cam §* to cut off at
any desired point, or it may be connected by
any suitable device to a governor, and thus,
by the action of the governor, be caused to
traverse on the shaft S, and momentarily, if
necessary, change the point of cutting oit by
cam s°. |

The following is the course of the steam In
its entrance to and.exit from the cylinder:
Passing in through side pipe P, it enters the
passage b in the cylinder-head; thence to the

| space surrounding valve V; thence through

the latter’s peripheral ports », and the ports
o in its seat, to the cylinder. In this position
of the valve its exhaust-ports v* are lapped by
its seat. When these are opened by the mo-
tion of the valve, the exhaust steam passes -
out through ports @ in the cylinder-head,
throungh the whole thickness of valve V, by
ports o? and into packed space Fk, thence
through inner exhaust-ports ¢, exhaust-cham-

| ber 2. and outer exhaust-passage ¢ of steam-
7

chest cover C, into exhaust-passage 0* of cyl-
inder-head B, and thence into exhaust side
pipe P?, to either the condenser or atmos-
phere, |

In order, as much as possible to diminish
loss from clearance, projecting pieces may be

one end of the eylinder are shown in the draw- | formed on the piston to fit 1nto the ports ¢ ot

ing, bu$ it is understood, of course, that the
other valve is a duplicate, save that the pro-
vision made for a -piston-rod stuffing -box,
shown in the drawing, may be dispensed with,
as above mentioned. |

The operation of this valve-gear 1s as fol-
lows: 8 is a revolving shaft, taking its mo-
tion from the main shatt of the engine. 1t 18
supposed to revolve with its axis at right
angles to the main shaft and in the same hor-
izontal plane. It may, however, be mounted
with its axis in any desirable plane to actuate
the valves of the engine. It is actuated by

-~ miter gearing, or by any other suitable means,

for transmitting motion from the main shaitt.
The eam S is an ordinary full-stroke cam, and
by its revolution causes the steam to. follow
full stroke. The cam §* is a cut-off cam, par-
tially contained within the cam S. 1t is par-
tially rotated by the spiral rod §’, working
through its center, which, protruding it be-
yvond the face of cam S, causes 1t to close the
main valve V at any point after the com-
mencement of its stroke, from one-sixteenth
10 seven-eighths of the stroke of the piston.
This spiral rod s is inserted with the shaft S,
which is bored out to receive it, and it extends

L)

the cylinder-head, leaving only sufficient clear-
ance between such projections and the face of

| the valve V. |

I do not confine myself to the precise ar-
rangement of the ports in the valve V,
herein described, as other arrangements of
ports may be made without departing from
the principle of my invention of combining
a -sliding or oscillating disk-valve or plate-
valve with the cylinder-head. 1 do not con-
fine myself to actuating the valves solely by
cams, as herein described, as they may be
actuated by eccentrics or in any other known
manner. _

I do not claim the valve-gear herein de-
seribed, reserving that for the subject of an
application for other Letters Patent; but

Having thus fully deseribed my invention,
I claim— | -

1. Plate or disk valves, having a rectilinear
reciprocating motion, in combination with the
twoeylinder-heads of a steam-engine, whereby
the steam is suitably controlled in 1ts entrance
to and exit from the eylinder in actuating the
piston thereof. - |

2. Abox-valve V, provided with peripheral
steam-ports », and axial exhaust-ports 27,

~through the shaft sufficiently far to operate | whereby the valve is rendered capable of re-
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. cetving either rectilinear or angular motion, | inner exhaust- ports ¢, annular exhaust cham-

in the manner substantially as descrlbed 101

the purposes set forth. |

_ 3. The combination, with the cylmder head
~of a steam-engine, of 2 Dox- valve, V, cenfrally

slotted for the ; passa gethrough it of the piston-

rod and the allowmnce of 1ts own rectilinear
motion, in the manner substantially as de-
scnbed for the, purposes set forth.

4. A combined cylinder-head and. steam-
chest, B, provided with respective steam and
exhaust passages b 0* and ports «, in the
- manner substantially as described, for the
purposes set forth.

o. A steam-chest cover, C, provided with |

ber and pacl«:mmqpace ¢?, and outer exhaust-
passage ¢, in the manner substantially as de-

scribed, tor the purposes set forth.

6. The combination of the cylinder - head
B and steam-chest cover C, each constructed
substantially as described, whereby a suitable
valve-chamber is provided for the valve V,

and a stuffing-box provided for the piston-rod,
‘all in the manner substantially as descmbed :

for the purposes set forth.

GHEO. E. TOWER.
Witnesses: . |
- E. Mc¢B. TIMONEY,
J. H. GEAR
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