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Letters Patent No. 91.368, dated June 15, 1869.
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IMPROVEMENT IN VALVES AND OPENING FOR STEAM-ENGINES.

—p— i -

The Schedule referzed tﬁ in tlese Letters Patent and .making"pa.rt of the same.

e e O A

To all whom 1t may concern:

Be it known that I, . RocHOW, of the city, county,
and State of New York, have invented a new and iin-
proved Valve-Motion for Engines, whether worked by

steam, air, water, or any other fluid; and I de hereby

dechue tlmt the tullowmg is a full anu exact deserip-
tion thereof, which will enable those skilled .in the ait
to make and use the same, reference bewg haid to the

accompanying drawings, aﬂ,yl the letters -of reference
marked thereon.

The nature of my invention consists—

First, in an improved arrangement of a glide-valve
for the induction and eduction of the motive-fluid to
and from the main cylinder,~with two auxiliary pis-
tons and cylinders, and passages from these to the
main cylinder, which arrangement causes the slide-

yalve to be. actuated -upon at the proper tunes, par-

tially. by the motive-fluid derived from the main eylin-
der, whilst it is acting at the same time on- the main
pl‘it{m, partially by the motive-fluid derived directly
figm the valve-chest, the object of this arrangement
being to obtain, witl cer tainty and simplicity of con-
struction, the desu ed reciproeating motion of the main
piston without the aid of any intermediate mechanical
connection between the main piston or piston-rod and
the induction and eduction-valves.
Secont, in the arrangement of two adjustable valves,
one for each half stmke between thie openings from
the main ecylinder and tlle channels to the above-
ndmed auxiliury eylinders, by which any smg]e open-
ing of two longitudinally-located : rows of openings to
the main eylinder may be brought in communication
with the channel to its respective auxiliary eylinder,
so that even whilst the engine is working, this valve
may be adjusted so as to cause any one of these
openings from .the main cylinder to operate the re-.
spective auxiliary piston, by the fluid from the main

cylinder being allowed to pass thrmlgh it to the aux-

iliary cylinder. This will always fake place when the
main piston has passed such opening, having free com-
munication with one of the two auxiliary c,ylmders
The objects of this construction are twofold, viz:
First, to prevent the necessity of any &epm'ate ar-
rangement for cushioning the main piston’ near the
ends of its stroke, in direct-acting engines, without
cranks, as it is obkus that the main valve may be
reversed by this adjustable valve, and the metive-
fiuid may be caused to enter that end of the-cylinder
te which the piston appr oachés, so much before the
piston has made its full stroke, as to arrest it8 mo--

may be at which the piston is allowed to move. This
arrangement also arrests the inotion of the piston
more gradually than any mere cushwn near the cylin-
der-heads.

rangement at any desired part of the stroke of the

mait plstﬁn

IFiguré I is a longitudinal sectlon, through A B, of
the main cylinder and vaive-chest.

Figure Il is a cross-section, through O D), of the
same.

Figure III is a top view of the sa,me ‘the valve-
chest being mtersected at G- H. |

Figure IV is a section, thrcugh E F, the eentre
line of the valve-stem of the adjustable 1‘&1\:@.

l K is the main cylinder.
O and Q, the two eylinder-heads.
P, the main piston.

P, ' the piston-rod.

Cylinder K is planed stralght on top, to receive
“the valve-clicst J, whieh is 'bolted tight on to it, the
double shde-v..-ﬂve L L travelling inside ot the Ghest
| on the same surface. |

There are two aunxiliary cylinders, K* and K?, 'prc.-'
vided on the valve-chest J, both being bored out in
one line in the middle of J

Within the eylinders K! and XK* work the plstﬁna
M! and M? both being screwed or otherwise fastened
on to the md N.

These pistons and rod N are fitted as tight as pos-
sible in their respective cylinders, and move freely in
them.

A slot, /, which is made in the centre of the piston-

rod N, i'e(,ewes a prOJectlng lap of the valve L I, so
that by the latter, the motion of the plston-rod N is

communicated 1o the valve L L, allowing 1it, as it
wears, to settle freely on its seat.

The valve L L is an. ordinary D-valve, and made
double by preference, so as to shorten the passages
to the main eylinder, as well as to the auxiliary eylin-
der, but the arrangement will bé the same, whether

| & double or a single D-valve 18 used.

-~ R'and R? are the main passages. to the two. ends
of the cylmder K, opening into the valve-seat, with
the respective pm*bs R! and R?; and S' and S* are the
respective ports in the mlve-seat con nected with the
exhaust-channel §°,

The motive-fluid is admitted into the valve-chest
through the pipe R, and enters into it by means of a
cavity, Y, in‘the centre of the valve-gseat, in the man-
ner slwwn in Figs. II and 1IL
. "The exhaustof the motive-fluid takes place through
the pipe 8, which is in direct communication with the
exhaust-channel 8% (See Figs. 1I and IIL)

I prefer to give the xalve L L some Iap on each
end, reaching somewhat over each port R' and R’ in
its central position, (as may be seen in Fig. 1,) whilst
the edges ¢ ¢, ¥ig. 1, cover the inside edges of the
ports R' and R%

The object of this will be seed when I describe the

The second nixJect of this adjustable valve is to re-
verse any. Elide-mhe operated by the ﬁrst-na.med ar- |

operatlon of the valve.
There is, further, a channel, opening into each end




of each of the twe auxiliary cylinders, K' and K*;
the channels 1 and 2 connecting their inner ends
directly with the inside of the main cylinder on each
side ; the.channels 3 and 4 connecting the outer ends
of these cylinders with the valve-chest, where they
termiinate with the ports 3 and 4. ﬁ

Figs. I and 11 show those behind, in dotted lines,
and those in {front, which e represented to be taken
away, by intersection, in blve lines.

Fig. 1 shows them in blue lines ; the main ports
and channels RY, K% and S’ and 84 being shown in red
lines. |

There are, further, two short channels, 5 and 6, ter-
minating in the valve-chest with the ports b and 6,
in such a way that the ports 3 and 5, and the ports
4 and G, are, each pair, located in longitudinal lines.
(See Fig. 111.)

The valve L L operates with respect to these ports
in exactly the same wanner as it does with respect to
the ports ' R% §' and 8% as it is dished out on
each wing, wherve it works on these portg, in line with
these two pairs of ports. Theontside edgesd d of these
recesses, IFig. I, nearly cover the inside edges of the
ports 3 and 4.

These recesses are shown in Figs. 1 and 11, in
~dotted and 1u blue lines, and in Fig. 1II in dotted
lines.

Where the maih valve L 1, travels over these ports
it is made shorter on the outside, so as to ‘have no
lap, but to have the outside edges just true with the

outside edges of the ports 3 and 4, in its central po-

sition. (Sce Fig. 111.)
- The channels b and G lead into the spaces 4 ¢ dished
out on the sides of the valve-chest J, (see Figs. 11,

111, and 1V,) from which a number of holes, §, 9, 10,

11, 12, is drilled right through into the main eyvlin-
der.

- A little slide-valve, U, Fig. 1V, kept on to the
valve-seat Ly a spring, and operated by a rod, W,
which extends through the valve-cliest, can be ad-
justed easily fromn the outside. to cover all of these
Loles, 8, 9, 10, 11, and 12, except the one, 8, ncarest
to the end of the cylinder, or by pushing in the rod
W, to uncover any number or all of them ; a pointed
spring, z, holding the rod W, by means of sinall points
being drilled into it at corresponding intervals, in the
different positions where valve U has opened only
the first hole from the end of the cylinder, viz, 8, or
8 and 9, or 8, 9, and 10, &c,, to the last hole,

The operation of thig is as follows: |

Suppose the main valve L L to be tbrown over to
the left-hand side, IYig. I, as far as the pistons M’
and M? allow, and the motive-fluid to be admitted
through R, then it will pass into R? and move piston
P to the left-hand side; the channel R' being at the
samg time in communication with the exhaust-chan-
nel §'.

But in this position of the talve L, the channel 4
is also in communication with 6, and as this commu-
nicates with §, Y, 10, 11, or 12, consequeutly also
with the main cylinder. |

This part of the cylinder K communicates with the
exbaust as long as the main piston has not reached
the 8rst of the Loles 8, 9, 10, 11, or 12, uncovered by
valve U. '

The ontside end of eylinder K' is therefore in con-
pection with the exhaust until the main piston has
reached that point, while the inside of it is also in
connection with it through clhiannel 1 opening iuto the
cylinder K.

The channel 3 is in direct communication with the
valve-cliest, as the valve L hag uncovered port 3, ad-

mitting the tmotive-finid trom 1t into the outer end of
cylinder K% the inside end of it Deing in communica-

to
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tion with the main eylinder, and admitting the motive-
fluid from it by 2. ._

Thus, there is a surplus pressure on the right-hand
side of piston M? as the total pressure on piston M,
which tends to move it, is the atimospheric pressnre
multiplied by the area of the rod N, acting on the
left-hand side, whilst the only pressure acting to move
M? is the pressure of the motive-Huid multiplied by
the area of the rod N, so that a surplus pressure re-
maing, acting on the right-hand side of piston M3
which i’ equal to the difference ot the pressure of the
motive-fluid and the atmospheric pressure multiplied
by the area of rod N,

This pressure tends to keep the valve L in its po-
sition to the left. |

I prefer to extend a very thin prolungation of the
rod N »n, through the valve-chest, in order to enable
to see the action of the valve L from the outside,
which reduces the surplus pressure on this side, but 1
make it small enough, so that it will deduct only very
inmatetrially from this pressure,

When the piston P, however, has passed the first
of the nncovered holes 8, 9, 10, 11,.0r 12, inside of the
cylinder K, the motive-fluid will enter such hole im-
mediately, and pass through the channels 6 and 4,
into cylinder K', and move the piston M' and valve
L to the right-hand side, as the pressure against the
whole smrface of M'is a great deal larger than the
strplus pressure wlrich tends to keep it in its place.

When the valve L has reached its central position,
as shown in Fig. I, it just commences to coinmuni-
cate the right-hand side of the main cylinder with the
exhaust-channel 8?%; it further cominences to cominu-
nicate the channel 5 with 335 and as b is in connection
with the main cylinder on its. right-hand side, by at
least one of the holes 8, 9, 10, 11, or 12, therefore,
both ends of cylinder K? are again in connection with
the main eylinder, exhausting altogether at the same
time, and keeping through the whole mmotion, (sce Fig.
I,) of valve L, an equilibrium of pressure in the eylin-
der K2

But the valve L further commences trom its central
position to open the port 4, admitting the pressure
of the valve-chest into the left-hand side of cylinder
K', whilst it closes at the same. tiine the communica- -
tion between 4 and 6, o that the full pressure is kept
in this IEm'is of cylinder X! through the whole stroke of
valve L. _

When the valve has travelled so much further as
it laps oun each side over the ports R' and R? it com-
mences to admit the motive-tluid into the left-hand
side of eylinder K, gradually arresting the motion of
piston P, and moving it again to the right-hand side,
whilst it will enter thrpugh chanunel 1 into cylinder
K' simultaneously, serving here also to check the
rapid motion of piston M! and valve L.

Now it will be easily understood that the lap of
valve L, over each port, R' and R’ allows it to travel
more than half its stroke before the motive-fluid enters
through 1 in K' to check its motion, thus making this
operation more certai:, and go act quicker in opening
the port B' than without lap.

*The same surplus pressgure is now acting on M' to
keep valve L in its place on the right-hand side, 48 -
was observed to act on M? when we started.

This operation repeats itself at each half stroke.,

1t will be obscrved that the exactness of this motion
is not diminished, even if the pistons M' and M, and
the rod N, should wear in their respective cylinders
somewhat leaky, because any fluid leaking by them
would immediately exbaust and not exert any press-.
ure on tliose pistons.

Further, it” will be observed that the channels 1
and 2 enter the cylinders K' and I3 a little distance




from their ends, (see Fig. I,) in order to cushion the
pistons M' and M? as soon as they should pass over
any one of them, which will not in the least interfere
with the proper action of them as they are started
by the finid entering through channels 3and 4.

The simplicity or this valve-motion—it consists only
of two movable parts, viz, the valve and double pis-
ton; its exactness, which is not the least impaired by
the wear of any of these parts; its perfect cushjon,
which prevents any jar and consequent breakage,
make it very valuable for many purposes, but especi-
ally for direct-acting engines of all kinds, as rock-drill-
ing engines, steam-puwnps, steam-hammers, direct-act-
ing pile-drivers, &e. _ |

With reference to the adjustable valve U, it is clear
how it vperates. In the position as shown in Fig.
IV, the valve-motion will be actuated upon as soon
as the piston P has passed the opening 8 in the cylin-
der. 13 the valve U pushed- in so far as to open 9,
too, then the action will commence when the piston
P has passed opening 9? &e.. |

When the valve U is pushed in so as to open all

the holes, and if' the row of these should be longer

than the width of piston P, then the fluid from the
main cylinder would, as scon as the piston has passed
the hole 12, rush through it, and out through 8 and 9,
into the other side of cylinder X, and there exhaust
without acting on the valve L. |

To provide againsé this, a slide-valve, V, Fig. 1V,
is cauried along with the stenr W, after it has been
pushed in some distance so as to cover the holes 8
and 9, and to prevent the fluid from eseaping.

The valve V is moved by a pu
which works in a slot in the stem W, the pin taking
along the valve V, when the stem has been pushed
in to the end of this slot.

Therefore, the valve L may be arrested at any part
of the stroke of piston P within the length of the row
of holes 8, 9, 10, 11, and 12, which may be extended
along the whole stroke, by adjusting the stem W ac-
cordingly. | | | '

"Phis arrangement may be used to great advantage
on many engines:

On rock-drilling engines, either to give them any
desired stroke, or adjust the cushion .on the inward
stroke of them, such as to have it work with its full
force, whether it is poiuted upward or down, without

pin fastened into it,
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knocking against the cylinder-head, it requiring to re-
verse the valve earlier when pointed upward than when
pointed down, | ,

On pumping-engines, for cushioning them as gradu-

" ally as possible, at any desired stroke, with whatever

speed the piston may move, and whatever the press-
ure of the water may bein the pump.

On steam-liammers, for altering at any moment the
length of the stroke-and the force of the blow.

It miay also be used in combination with the valve-
motion, when the valve is used only as a cut-off valve
to cut off the supply of fluid to the cylinder at any
part of the stroke, and to allow expansion to take
place, | |

I am aware that devices have been made to operate

snduction and eduction-valves as well as cut-off valves

by the steam used in the main cylinder, and allowed
to act for that purpose when the main piston has
passed certain channels leading into the main cylin-
der; but |

What I claim as new, and desire to secure by Let-
ters Patent, is—

1.. The arrangement of the valve ‘L, cylinders K°
and K? and chaonels 1, 2, 3, 4, 5, and 6, substantially
in the manner set forth, |
92, The induction and eduction slide-valve L, con-

 structed and arranged as described, in counection with

the passages 3 and 4, whereby to admit live steam
directly from the steam-chest into either one of the
anxiliary eylinders, and exhaust it from the opposite
end of the auxiliary cylinder, as described.

3. The combination of a slide-valve with a row of
openings in the cylinder of an engine, when this slide-
valve is made adjustable, so as to uncover only one or
any other desired number of these openings, substan-
tially as set forth.

4. The combination and construction of valve U,

valve V, and stem W, and openings 8, ¢, 10, 11, and

12, substantially as herein set forth.

5. The valve-chest J, with its chambers 1 ¢, in com-
bination with the rows of holes 8, 9, 10, 11, and 12,
valves U and V, and the chanuels 5 and 6, substan-

tially as described.
F. ROCHOW.,
Witne.ses
WILLIAM FOSTER,
ROBERT F'OSTER.




	Drawings
	Front Page
	Specification
	Claims

