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TAME D, W]LLOUGHBY ()P SHIPPENSBURG PENNSYLVANIA

Letters Patent No. 93,383, duted A.-u;q-ust 3, 1869.
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IMPROVEMENT IN STEAM-ENGINES.

) ‘-‘ - L,

The Schedule referred to in these Letters Patent and making part of the same.

To all whom it may concern:

Be it known that I, Jayes D. \VILLOUGHB} of
Shippensburg, in the county of Cnmberland, and State
of Penn&ylvfmm have invented a new and useful Im-

provement in Steam-Engines; and I do hereby declare

that the following is a 1111] clear, and exact description
thereof, reference being had to the annexed drawings,
and to the letters of reference marked thergon.

This invention relates to steam-engines; and
- 1t consists in the construction, combination, and ar-
rangement of its parts, as will 1)9 more fully deseribed
hereinafter.

Figure 1 is a side elevation;

I 1gule 2 18 a transverse Veltlt.;tl section on luw x X

of fig. 5

Fi, 1gu1f., 3 is a longitudinal vertical SL(‘tlUH on line W

W, tig. 5:

]ﬂlﬂ'ulb 4 1s o vertical 1011g1t11d1n;t1, section on line 2
z, ﬁg. D3 o |

Figure 5 is a plan view;

Figure 6 is a transy eTse vertical section un line ?; Y
of fig. 5;.

Figure 7 is a transverse vertical section on line W
W of fig. 5; | |
- Figure 8 shows the position the crank and shaft are
in, nhen the eccentrics are in the position shown in
hu‘ 63 aud -

l‘ln'ule 9 shows the posmml the erank fmd slmft are
in, when the eccenme s are in the 1)0%1(31011 shown in .

ﬁg 7. -

A is the steam- cylinder; B, ﬂlb plstml-rod;
crank; and D, the shaft, all mcule as stch 'pm"rs are
usually made.

E E are b&umgs, ﬂmt hiold the shaft in its proper
position., |

I E? I are the eccentries
D. Their position is shown in hu‘a 6 and 7

Fig. 6 shiows the position of the cecentries “hen the

engine 1s on ifs dead-centre, as sh{m n by the position:

of the crank in fig. 8.

Fig. 7 is the 1}{)b1t1[}11 the eceentries are in when the
engine is at halt stroke, as 15 shown by the position of
the crank in fig.).

The eccentric I is “shown, in dotted lines, behind
FY in figs. 6 and 1. It is pllwed o the xmft D, at a
l"ht &nﬂle to the crank e. |
The eccentric I is placed on the same shaft, one-

fourth of a revolution behind T |

G and G'are rods, extending from the ecceutnch
I and I to the link 1, and are plmted to & 1011 end
of thie link, in the usual manner. |

This lmk has a slot In ity longitudinally. Ingo this
stot, one end of the rod H is entered, the other end
be:mg attached to the valve H>.

G¢ and G® are rods, of equal ]engtlx that exteni
One rod

from the eccentrics F2 and TP to the link L1

4t A e

¢, the

, that are on the shaft

is pivoted to the upper end of the link, and the other

to the middle of the link, as seen in fig. 3. |
The link has a longitudinal slot in it, into which one

end of the rod H' i3 put The other end of the rod

is attached to the valve H3.
T' ™ are levers, or devices to raise and hold the

links in any desired position, to operate on the valves.

H? is an induetion and eduction steam-valve.

Over the back of. this valve is placed- a partition-
plate, P P, which divides the steam-clmmber into two
parts. |

The valve H? is like other v: alves on its face or un-
der side, but has packing around it, so ag to fit up-
ward ag ainst the plate P’ P, and on "each side against
the steam-chamber, so as to prevent the steam from™
passing from one end of it to the other. This pack-
ing may be secured either to the valve or to the steam-

'~ chamber, and, if desired to relieve the valve from

pressure, may ‘be put on at two points, as seen in the |

drﬁtwmﬂs at S.
The phte P P has two ports in it, i ¢, for tllb ad-

mission of steam to the chambers o and a or to each

end of the valve H?, the packing on that mlveh having
made two chambers below the plate P I’

H? is a valve, that lies on plate P P, and is of suf-
ficient length to extend from the middle of one part
to the middle of the othenr.

By this arrangement, when the valve closes one
port half way it will have half opened the other, and
when the valve has completed its stroke in uther di-
rection, it will have to travel just as far back to-close
the port last opened as it did travel forward since it
opened that port, thus occupying a halt stroke, or the

“time of a balf stroke of the engine, and insuring there-

by tniformity in time in cutting off steam, ElﬂlEI on

the forward or backward st Okt‘ of the enﬂ‘me

K K are elevations around the ports 4 7, and other
points, for the valve to rest steam-tight Upon, and al-

Jow steain elsewhere to get under the valve, to avold
~downward pressure.

R is a pipe, for the admission .of steam into the

chamber M, where the cut-off valve H? operates.

The mode of connecting the plston-rod with the

piston-head, or oscillating tlle rod in the cylinder-head,

as well as the device for lmldimr the links in any de-
sired position, and the mode of connecting: the valves
with the links, may all be varied to suit circumstances,
and the most appwved known forms can be substi-
tuted. *Cams or cranks, under certain circumstaneces,
may be used instead of eccentrics to operate the valves,
and the valve H* may be made in whatever form is
mn% cunvenwnt for receiving the p‘tckmg

The. 0pem ticn.

bte&m is admitted, through the pipe R; to the "
steam - chamber M, around the valve H® As the




- motion is used as a means of cutting off
~can only be done by shortem:rlg the stroke of the valve;
~and, when the stroke is much shortened, the ports are

nev er fully opened, zmd any shor tenmg of the stroke

valves now stand in figs. 1 and 4, the steam would
pass down, through the port 7, into the steam-cham-
ber o, a,nd through the port 'u into the cylinder A.
As the cut-off link I} is now held the cut-off valve
H? would . not e¢lose the port ¢ much before the end
of the stroke of the engine, for the reason that the ec-
eentrics I and F®, which move the link, are so placed

on the shatt D that they cause the lmvm end of the
~ link, which is now controlling the valve, to be so late

in reaehmg the cutting-off point that the stroke of the

engine 18 nearly completed before that point is reached.

If the link bhad been so held as to cause the middle of
it to control the valve, thm the steam would bave
been cut off at half stroke or, if held so as to cause
the upper end to GDHtIOl the valve, then the steam
would have been eut off at the mmmencement of the
stroke of the engine..

Any variation in the point of contact between the

link and valve, will produce a corresponding difference

in the time of (,uttlng off.
The eccentries are so armuged on the shaft that the

return motion cuts off as did the forward motion.

The lower end of the link It might be dispensed
with in engines which did not require a greater range
of cutting off than is found between the two piv oted

points of the link; and if that limited range were re-
- yuired nearer the mlddle or last part of the stroke of

the engine, the eccentrics might both be placed fur-

ther back on the shatft, to aetomphsh tlle object d(l

sired.

It is obvious that the eccentries may be made larger
or smailer, and may be varied in size relatively toeach
other; they may be put a little closer togetlier, or fur-
ther apart; the pivoted points may be mued the
pmJectmg end of the link may be put upward ; and
various other modifications might, be made, which are
regarded as the same thing to accomplish the same
purpose, which is to cut off steam with as wide a
range as may be desired, and ‘to close and open the
ports when the valve is makmg its most rapid motion,
and, if possible, at the same point of stroke in the for-

“ward and backward motion of the engine..

By this arrangement, there will, alternately, be more’
pressure of steam on one end of the valve than on the
other, which pressure will urge the valve in the direc-
tion it should travel during the last half of each stroke
of the engine.

It two valves, with no communication between, were
used, one for e‘wh part, instead of the one valve HZ

~and if the cut-off valve H?, either as one valve, or m-
two parts, were made to open and close the ports,.

desired, the same results would be reached as by p:wk—
ing the valve H? except the aid render L.d by the steam
in the chamber t{} move the valve.

The link L is the same as that now in general use
for moving valves, and will answer well in this case,

as by it the steamn can be reversed.
In Jocomotives, and some other engines, the link-
steam, which

This device becomes an auxiliary en-
~ gine, to move the valve without the loss of steam.

.....

d;;,:sss

causes the ports to be opened and closed more slowly
and is followed by a eorrespondmg throttling of -the

induction and eduction-steam.

By using the cut-off valve H? the valve H? can be

made with reference only to receiving and discharging
steam, and be free from the defects incident; to cutting
off steam by that valve.

It will be seen, that whenever the cut-off valve H® -
closes one port it opens the other. - This arrangement
is' necessary, for the reason that this mode of cutting
off steamn requires the valve to travel the same dis-
tance each way over the ports, no matter at what
point of the stroke of the engine the cutting off may
take place. By so doing, the opening and closmg of.
the port is always-done when the valve is moving most
rapidly, and not, as in many other cases, when lhe

valve is at or near its slowest motion.

The fact that the valve H?, or cut-off mlve always -
opens a port info the lower steam- ehamber at the .
same time that it closes one, would be a defect, 'if there
bad not been devised some mcadc0 of prevantmg the in--
flowing steam from reaching the ecylinder-port, which
the valve H2 or cylinder-v alve has not yet closed, and
from which it is desired to cut off the steam,

This end has been accomplished, by making the

valve H? steam-tight in the clnmbt-‘;l, as has been

spemﬁed so that the steam, which is admitted by the

cut-off valve into the chamber 0, cannot geb to o,

neither can the steam get from the chamber o " to the

‘chamber o.

The port leading directly from chamber o or o' to -
the cylinder, is always closed by the cylinder-valve H?
at the time the steam commences to enter the chanm-
ber, and remains closed until the proper time arrives
to admit steam to the cylinder, svhich admission is
caused by the cylinder-valve moving from over the
port. ’ |

What I claim as my 111ve11t10n, and desire to secure
by Leétters Patent, is—

1. The mnstructmn of the induction mld eduction-
valve H with packing upon its surfaces, which serves
to plevmt the passage of steam from one of its end‘i
to the other, substantially as shown and described. .-

2. The constructlan of the cut-off valve HS, Stb-
stantially as and for the purpose. described. :
3. The combination and fumngement of the valves’
H? H? and mduotwu-port% ¢ ¥, substantially as shown
and described.

4, The construction of the link L}, substantially as
shown and described.

5. The combination of the link I}, eccentric rods
G? and G* and eccentrics F? and TS, subsba,ntmlly as
shown and described.

6. The combination of the link LY valve-rod H)

alve H? which it moves, substantmlly as shown rmd
descubed

In testimony whereof, I have swued my name to
this specification, in the. presence of two subscribing

mtnesscs
- J. D. WILLOUGHBY.
- Witnhesses: | |
A. RUPPERT,
(0. F. CLAUSEN.
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