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To all whom vt may concern :

Be it known that I, LorTUs PERKINS, ot
Seaford Street, Gray’s Inn Road, in the county
of Middlesex, England, have invented new
and useful Improvements in Compound Iin-
gines, which improvements are fully set forth
in the following specification, reference being

~ had to the accompanying drawings.
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~cylinder.

In steam-engines coustructed %ccordmn to
this invention one single-acting high-pressure
cylinder is employed, placed on the top of a
single-acting medium-pressure cylinder, with
the pistons carried by one piston-rod, and in
addition Iemploy onedouble-acting low-press-
ure cylinder. The high-pressure steam first
acts 1n the outer end of the high-pressure
cylinder, then exhausts into the opposite end
of the mediam-pressure cylinder, and from
there into the space between the two pistons
and to one or the other end of the low-pressure
The cylinders are all carried by a
bed-plate, over which is placed a cover formed
with double sides, filled in with non-conduct-
ing material. Thus the ¢ylinders, valve-cham-
bers, and steam-passages in connectlon there-
with are all inclosed in a hot-air chamber.

To control the admission of steam to the
cylinders 1 use lifting-valves. IHeretofore
when such valves have been used they have
been attached to a rod passing downward
through a stuffing-box from the chamber con-
taining the valve, and have been lifted at the

times required by a cam acting upon an arm

fixed to the rod DLefore mentioned. This ar-

rangement 1s, however, only applicable to en-
gines running at comparatively slow speeds,
owing to thefrictionof thestuffing-box around
the valve-rod, as the closing of the valve 1s

-effected only by the weight of the valve and

rod and by the small amount of pressure on

the top of the valve in excess of that on the

bottom.

According to my invention I mountthe valve
loosely upon the top of the valve-rod. 'Lhe
valve-rod I carry downthrough a stuffing-box,
as before, and 1 giveto it a positive motion 1n
both directions—that is, both when rising and
falling-—in such manner that the first part of
the upward movement of the valve-rod shall

so take place slowly until the valve-rod has come

——

acainst the valve and hifted it, and that the
remainder of the lift shall then be eifected
qmohly By this means all noise in the lift-
ing and closing of the valves is avoided, and
the’-l valves can be used with qulek-mnnmg en-
oines equally as well as with slow-running
engines. |

The lifting and lowering of the valve-rod
may be efﬁ,(,ted by a 10@1{11.1'::- crank so ar-
ranged that the erank-arm 18 downward when
commenecing tomovethe valve-rod upward, and
moves toward a horizontal position as 1t com-
pletes the lifting of the valve. When closing
the valve the crank-arm will movetoward a ver-
tical position, and when 1t has moved through
half its traverse it will leave the valve resting
on its seat. In the remaining half of its trav-
erse it will move beyond the vertical position,
but not to such an extent as to again lift the
valve at the end of the back stroke. One ad-
vantage of this arrangement is that the ordi-
nary link-motion may be employed for giving
the rocking motion to
A roeking or revolving cam may also be used
for giving a similar movement tothe valve-rod.

Amund the rod for lifting the valve for con-
trolling: the admission of Stemn to the high-
pressure cylinder I place a tubular sleeve, and
carry this sleeve up through the stufiing-box,
through which the valve-rod passes, so that
its end may come just below the valve, When
starting the engine the sleeve 1s, by a screw
and nut or otherwise, shifted upward along the
valve-rod, and the valve is thereby continu-
ously held open. 5o soon as the engine has
been started the sleeve 1s again drawn down,
allowing the valve to pelfm m its regular duty
of controlling the admission of stea,m to the
high-pressure cylinder;
able sleeve, the rod itselt may be lengthened
or shortened.

The mechanism for opening and closing the
valves is applicable to other motive-power €n-
gmes.

Having thus deseribed the natare of my in-
vention, I will proceed to describe more fully
the manner of performing the same.

At Figures 1, 2, 3, and 4 of the drawings
hereunto annexed T have shown various views
of an engine constructed as above described.

the axis of the crank.

or, 1n place of a mov-.
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Figs. 1 and 2 are vertical sections, taken at |

right angles to one another, of the engine.
HFig. 3 is a plan view with the top of the cover

whichincloses the eylinderand valve-chambers
removed. Ifig. 4 isa horizontal section of th

engine, taken below the c¢ylinders. .

A, Ifig. 1, is the valve for admitting steam
to the top of the high-pressure cylinder. Itis
shown in dotted lines, as it is situated in front
of the line in which the section is taken. The
mechanism for lifting and lowering this valve
18 shown separately at Ifig. 5. |

A’ 1s the rod by which the valve is lifted.
Around this rod is a tube, A2 for lifting the
valve A at the time of starting the engine.
The rod and tube pass down through a tubu-
lar casing to below the bed Z, upon which the
cylinders are carried, and pass out from the
bottom of the tubular casing through a stuff-
ing-box, A’ At the lower end of the tube A2
18 also a stuffing-box, A% through which the
rod A’ passes, and the lower end of the rod is
coupled by a link, A% to an eccentric, A®, (see
Fig. 4,) on the crank-shaft Y of the engine,
and the rod 1s by it lifted and lowered to open
and close the valve at the times required. On

-the lower end of the tube A? is a screw-thread,
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A7, screwing through a fixed bracket, A&,

When it is desired to keep the valve A lifted

a partial turn is given to the tube A2 by a le-
ver-arm, A% (see I'igs. 3 and 5,) at its lower
end. The tube is thereby caused to rise, and
1ts upper end lifts the valve.

B 1s the valve for exhausting steam from the
high-pressure eylinder anrd allowing it to pass
to the under side of the piston in the medinm-
pressure cylinder. The mechanism for lifting
and lowering this valve is shown separately
at I'ig. 6. B’ is the rod for lifting this valve.
It passes out through a stuffing-box, B2, and
carries at its lower end a fork, B3, carrying a
sliding block which embraces a crank-pin, B¢,
carried by an arm on the rocking shaft X.
This shaft receives a rocking motion by an or-
dinary link-motion, as shown, a crank-pin,

X', on another arm on the shaft entering a

sliding block carried by the slide X2, whieh is

coupled at its end by links to eccentrics X3 on |

- the main. crank-shaft Y. X*is a link coup-

5O

ling the slide X? to the starting and reversing
lever X°, which can be locked in any position
to a rod, X% by a clamp, X". The crank-pin

- B*isoscillated through an arc of about ninety
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degrees, as shown by the lines 1 3. While
1t 18 moving in the upper half of this arc—
that is, between the lines 1 and 2—it is lifting
or lowering the valve; but as it desecends be-
low theline 2 the valve is left on its seat, and

the rod B’ moves down away from it while

the crank-pin B*is moving through half the
distance between the lines 2 and 3. After-
ward the crank-pin as it comes up to the line
S again lifts the rod, but not sufficiently to lift
the valve. The crank-pin,then moves back in
the opposite direction, and as it passes be-
yond the line 2 it again lifts the valve.

C is the exhaust-valve from the medium-
pressure cylinder.
and lowering this valve is shown separately at

Fig. 7, and C’ is the rod by which it is worked.
The rod passes down through a stuffing-box,
C? and at its lower end has a rising-and-fall-
ing motion given to it in the same way as
above described by another crank-pin, C4
carried by the rocking shaft X. This crank-
pin oscillates through an arc between the
lines 2 and 4, as shown, and it will act to
open and close the valve C in the same way
as described with reference to the valve B,
and consequently both of these exhaust-valves
will be opened and closed quietly, as herein-
before explained.

D, Kigs. 2 and 3, is the valve for admitting
steam which has passed from the medinm-press-
ure cylinder to pass to the top of the low-press-
ure cylinder. There is a similar valve at D*
(see Iig. 3) for admitting steam to the bottom

of the low-pressure cylinder.. The rods D/,

The mechanism for lifting.
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which lift these valves, are each surrounded

by a tube, D? by which cither of the valves
can be lifted, so as to be able to admit steam
In any position of the engine, either to the top
or bottom of the low-pressure cylinder, at the
time of starting..

The tube D? surrounding one rod, has a
right-hand screw-thread upon it, and the other
a left-hand thread. These screw through cor-
responding fixed nuts ID%. On the lower end
of each tube is'an arm, D% (See Figs. 2 and 3.)
These are coupled together by a rod, D% and
by moving this rod in one or other direction
either the valve D or the valve D* can be lifted.

Therodsby which the valves D D * are opened
and closed after the engine has béen started
have a rising-and-falling motion given to them
at their lower ends in the same way as just de-
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seribed with reference to the valves B and C
by crank-pins carried by a rocking shaft, W,

which is rocked, as shown, through a link-

motion by eccentrics on the main crank-shaft
Y. The slide of the link-motion is connected
by a connecting-rod to an arm on the axis X8
of the stopping and reversing lever X°®

IIO

I% 1s the exhaust-valve for allowing steam to

pass from the top of the low-pressure cylinder
to the condenser, and E/ the exhaust-valve for
the bottom of the cylinder. The rods which
open and. close these valves are in the same
way as the other valves raised and lowered by
crank-pins on a rocking shaft, V.

The high-pressure cylinder is marked I, the
lower part of the medium-pressure cylinder is
mmarked G, and the steam-space above the pis-
ton of this cylinder G’. H is the low-pressure
cylinder. | | | |

It will be seen that the cylinders are all car-
ried by a bed-plate, Z, and that this plate also
carriesthevalve-chambers and steam-passages,
and the plate is formed all around its edge to
recelve a cover, I, by which the whole of these

Pparts of the engine may be covered in. By
| preference I form this cover with double sides
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and fill in the sides with non-conducting ma-

terial.

- The bed-plate Z is, as shown carried by up-

rights J from the lower bed- plmte, K, of the
| 5 engine. In some cases, especially where the

“_~Ped-plate Z is not horizontal, the valves are
~  constantly pressed by springs against their
seats, or, when lifted, are held by the springs
against the ends of the lifting-rods.

10 Having thus described the nature of my 1n-
vention and the manner of performing the
same, I would have itunderstood that 1 elaim—

1. The combination, with a cylinder of a
steam or other motive-power engine, of a lift-

15 ing-valve for controlling the passage of the
steam or fluid, a rod upon the end of which
the valve 1s loowly mounted, and mechanism
for positively actuating said rod throughout
its movements,and by which the rod 1s moved

20 slowly independently of and until it begins to
lift the valve and then quickly for the balance
of its upward or forward movement, and on
the reverse part of its stroke 1s moved at first
quickly and then slowly, substantially as and

25 IOI the purpose herembefore set forth.

. The combination, substantially as herein-
befme set forth, of the valve-operating rod,
positively actuated throughout its movemen ts,
the lifting-valve loosely mounted on the end

30 thereof, and means, essentially such as de-
bGI‘lbed for holdmg the valve open.

3. The combination of the valve-operating |

rod, the lifting-valve loosely mounted on the

end thereof, and the adjustable tube surround-

ing said rod, substantially as and for the pur-.

pose helembefme set forth.

4. The combination of the high-pressure cyl-
inder, the medium-pressure cylinder, their pis-
ton- rod and pistons, the steam-space between
the pistons of said cylinders, and the double-
acting low - pressure ecylinder to which the

4.0

steam passes from said space, substantially as

and for the purpose hereinbefore set forth.

5. The ecombination, substantially as herein-
before set forth, of the single-acting high.
pressure cylinder, the single-acting medium-
pressure cylinder beneath it, the single piston-
rod carrying the pistons for said cylinders, the
passage conducting the steam from the high-
pressure cylinder tothe mediunm-pressure ¢ylin-
der, the steam-space between the pistonsoifsald
cylinders, and the double-acting low-pressure
cylinder supplied with steam from said space.

6. The combination of the several cylinders,
the valve-chambers and steam-passages there-
of, the supporting bed or table, and the cover
lnclosmﬂ them, substantially as and for the
puarpose herembefmg set forth.

LOFTUS PERKINS.

Witnesses:
CHAS. BERKLEY HARRIS,
JOHN DEAN, -
Both of 17 Gracechurch Street, London, ., C.
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