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To all whom it may concern :

Be it known that I, NATHANIEL (. HER-
RESHOFF, of Bristol, in the county of Bristol
and State of Rhode Island, have invented cer-

5 tain new and useful Iinprovements in Steam-
Engine Valves, of which the following is a
specification.

1 have devised a form and arrangement of
slide-valve and of passages whereby the press-

1o ure of the steam on one valve or part is caused
to balance that on a eorresponding valve or
part arranged opposite thereto. I will de-
scribe the invention as having only two valves
or parts thas balanced, and as working within

15 a chamberwhich is eylindrical; but there may
be four or other desired numbe1 and they may
work within a chambér which is ‘of rectangular
oroctagonal formin eross-section, if desired. I
provide for delicalely adjusting the conditions

20 by means of a very slightly tapering wedge.
arranged not to force apart but to draw to-
gether the valves or parts. Wheun this wedge
is too much withdrawn the steam forces the
valves apart and causes them to press tightly

25 ontheir respectiveseats. By forcingthe wedge
inward they are drawn together and the fric-
tion on the seats is relieved. I provide easy
means for adjusting the wedge with great deli-
cacy. It may be adjusted While the engine

30 it running. 1 construct the parts so braced
that they Will avoid springing under the great
strains to which they are subjected.

The accompanying drawings form a part of
this specification, and represent what I con-

35 sider the best means of carrying out the inven-
tion.

Figure1is acentral vertical section through
the valve and its immediate connections, I‘lo
1* represents the operating-yoke and ad_]ust

4o ing-wedge detached. Itisan elevation partly
in section at right angles to the view in Fig.
1. Fig.2isa houzontal section on the line
xxin 1410 1. Fig. 3 isa horizontal section on
the line y ¢ in I‘Jo 1. Fig. 4 is a horizontal

45 section on the line # z in Fig. 1. Fig. 5 rep-

resents a modification. It is a horizontal sec-

tion in a plane corresponding to z 2 in Fig. 1.

Similarletters of reference indicatelike parts
in all the figures.

A_is the main cylinder, in which works the
main piston.

50

cated the ough suitable valve-gear.

(Not represented.) Parallel to

. 1883, (No model.)

this is a peculiarly-constructed casing of cast-
iron or other suitable material, which is cast

-in one therewith or firmly bolted thereto, the

whole being designated by A, with additional
marks of refer ence, as A’ A ' .

A’is a eylindrieal shell, smooth]y Imls‘led
on its inner face and prov ided with apertures,
as will appear further on. Inits interior two
smoothly-finished valves are moved longitudi-
nally by the action of the engine, communi-
(Not repre-
sented, but “which may be the ordinary link-
niotion. )

The valve-stem is marked B, certain portions
being designated, when necessary, by addition-
al marks of reference, as B'. The stem B is
finished round and smooth where it passes out
through suitable stuffing-boxes. Its upper
end is hollow, and rcceives a wedge, M,which
extends ouf through the upper end of thestem
B, and is finished with a left-handed screw-
thread. The upper end of the stemm I has a
right-handed screw-thread.

C is a thumb-nut adapted to engage both the
left-hand screw-threads on M and the right-
hand screw-threads on B.
way and the other the vight and left threads
shift the wedge M up and down relatively to
the stem B, while both B3 and M are actively
reciprocated endwise, giving a corresponding
motion to the valves D and E. The recipro-
cating motion is communicated to the latter by
the square internal shoulders of the yoke I3,
The outer sides or faces of the valves D and E
are accurately finished to match steam-tight
against the interior of A’. The parts 1) and

E, which I will continue to term ‘‘separate’”
-va,lves, although they work together as a sin-

gle valve, are “each formed w ith a stout rib,
D’ E, of L-scetion, extending up and down
near the center of its back. The wedge M
stands between these ribs, as plainly indicated
in Figs. 2,3, and 4. The surface being finished
so that the inclined sides of the long and taper-
ing wedge M apply fairly, one side against the
L part orhook parton the rib D’ md the other
inclined side against the L part or hook part
of the rib E".

Exterior. to. the cylindrical casing A’is a
-casing, A% which is approximately cylmdll-

cal. The sp‘lce between the inner shell, A,

By turning it one,
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and the outer shell, A? isdivided by three hori-

zontal partitions. The upper one is marked
A?, the lowest one A% and the middle one
A5, The space above A’ at the upper end,
eommunicates with the upper end -of the
steam-eylinder A. The space below the bot-

_tom partition, A*, communicates with the bot-
tom of the main cylinder A. Two narrow:

ports are formed through the shell A’, above,
the partition A®. Two similar ports areformed
below the partition A*. The tight-fitting faces
of the valves D and E are, by the action of the
engine, communicated through the rod B and
yoke B', moved alternately above and below
these ports. The interior of each end of the
inner shell, A, is kept filled with steam. The
faces of D and E are hollow- throated, and re-
ceive the exhaust-steam from the ports and
convey it away. The space between the par-
titions A* and A®is kept filled with steam from
the ‘boiler. The space below A®and between
it and A' is in free communication with the
exhaust-pipe. The hollow throats of the valves
D and E communicate with the space below A’
through ample passages «. The spaces at the
ends of the valves D and E, and the spaces be-
tween the latter surrounding the webs D' E
and surrounding the yoke B’ and the wedge
M, are supphed with steam from the space
above A® throtighan ample: passage,a’. (Shown
in strong ]mes in Fig. 3 and in dotted lines in
Fig. 1.) TThe pressure of the steam between the
valves D and E tends to force them apart and
to press- each with great violence against its
respective side of the interior of the shell A’.
This foree is resisted by the wedge M engag-
ing and fitting fairly against the continuous
offsets or hooks of the respective parts D' F.
Ingtarting the engine the first time it is well
to have the wedge M rather too highly ele-

~ vated, so as to let the valves D and E bear too
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forcibly against their respective seats on the
interior of the shell A’. This involves great
friction, butneed beendured only a few strokes,
the throttle-valve (not shown) being opened
slightly, so as to give but a moderate pressure
of steam and induce only a slow movement of
the engine. The nut C is turned by hand or
otherwise to force down the wedge M and haul
both valves slightly away from theirseats. A
little practice shows, by following the sound,
when the valves are just sufficiently lifted from
their seats to make them go easily.
throttle is opened wider, giving full pressure
either suddenly or gradually, and if the wedge
‘M requires any further adjustment up or down
itis done. Then ajam-nut, C/,is tightened up
against C, and the valves are Theld as thus ad-

Justed balallclno each other and moving with |-

just steam-‘tljght} contact with their seats. - My
experiments indicate that the friction and wear:
will be very slight. The great area of open-.
ing obtained isvery desn able for quick-work-:
ing engines.

The hollow thr oat of each valve D and Eis,

formed with a straight tie aCcross, as indicated.

-a branch to each end of the casing.

Then the |
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by D* E~.

changing its form. It is made with the open-
ings, and especially with a liberal opening

near each end, which allow the exhaust-steam
to circulate freely The construction affords

. These greatly stiffen the valve and.
| allow it to withstand a high pressure without

70

very liberal passages for the steam to tr averse

without wire-drawing.

Modifications may Pe made in the forms and
proportions. T can make the inner casing, A’,
squareinstead of cylindrical. Insuch case the
faces of the valves D and E would be plane,
and would correspond in appearance as well

as in function to the ordinary hollow-throated

flat slide-valve. I can employ more than two
valves, D and E. T propose in large engines
to employ four. Fig. 5 1s an outline showing
such modification. It is taken on a line cor-

responding to w zin Fig. 1. In such modifi-

cation the ribs couespondmo to D" E' cannot
be eontmuous, but will be replaced by hooks
which extend out at intervals along the backs
of theseveral valvesand engage w1th thewedge
M. Thewedge M in such modification should
taper in both directions. In other words, it
should haveno parallel faces such as are shown
in Fig. 1%, but both views of the wedge would
show the tapered outline indicated in Fig. 1

I have shown the four valves occupying so
large a.portion of the circumference that there
is not so muech space for the steam to flow to
each end from a central connection. I prefer
to branch the steam-pipe (notshown) and lead

Intervals, instead of continuous webs, may be
employed when we have only two valves, D
and E. In such case the wedge M may be ta-
pered rapidly at the points where it is in con-
tact- with the hooks, and may have parallel
surfaces or a form devoid of taper at the in-
termediate point.

I claim as my invention—

1. The nut C, having right and left hand
threads, the wedgé M, having one thread, and
the sleeve B, having the other thread; corre-
sponding with said threads in the nut C, in
combination with each other and with the
yoke B’ and valves D I E F/, and securing
means C', arranged for joint operation rela-

specified.

' 2. -In a steam-engine, the valves D and E, of
.large area, balanced, asshown, by each other,
‘and each formed with a hollow throat braced
‘across by a rigid tie, as D* E, to avoid the
“springing of the metal under the strain, as
:Irerein specified.

3. In combination with the main cylinder
A of a steam-engine, the casings A’ A% ar-

ranged as shown, and provided with the trans-
verse partitions A® A* A®° adapted to serve

‘with valves D'E, asand for the purposes here'
:m specified.

4, In combmatlon, the main cylinder A,

‘parallel casing A’, exterior casing A% t1ans

Hooks at
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120

125

130



280,312 3.

verse partitions A® A* A% two or more sepa- | my hand, at Brigtol, Rhode Island, this 28th
rate valves, D E, with their engaging ribs or | day of December, 1882, in the presenceof two 10
hooks D' B/, wedge M, yoked valve-stem B B/, | subscribing witnesses.

and means, as C €, for adjusting and firmly ‘

& securing theadjustment of the balancing force, NATHL. G HERRESHOFF,
all arranged for joint operation asand for the Witnesses:
purposes herein specified. JoHN F. SMITH,

In testimony whereof T have hereunto set P. SKINNER, Jr.



