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No. '750,377.

UNITED STATES

Patented January 26, 1904. |

PaTeENT OFFICE.

GEORGE DE LAVAL, OF CAMBRIDGE, AND GEORGE P. ABORN, OF BOS-
" TON, MASSACHUSETTS, ASSIGNORS TO INTERNATIONAL STEAM PUMP
'COMPANY; OF NEW YORK, N. Y., A CORPORATION OF NEW JERSEY.

ENGINE.

- SPECIFICATION forming part of Letters Pa,tent No. 750 377, da,ted J a.nuary 26, 1904. .

Applwatwn filed July 10, 1903

Serial No, 164,994, (No model. )

To all whom tt may CONCETTL:

Be it known that we, (EORGE DE LAVAL of
Cambridge,county of Mlddlesex and GEORGE
P. AsorN, of Boston, county of Suffollk, re-
spectively, and State of Massachusetts, have
invented certain new and useful Improvements
in Engines, of which the iollowmﬂ' s & specifi-

~ cation.

1O

The invention relates to means for control-
ling the distribution of steam or other motor
fluid to the eylinder of a direct-acting com-
pound engine, and resides more partwulm ly

in a piston-valve provided with pistons for
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~ from the ends, so that these ports are closed
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controlling the admission and exhaust of steam
through the main ports of the cylinders and

the admlssmn of steam through the starting-

ports of one of the cylinders.

In an engine embodying the featuresof the

invention one of the cylinders, prefer ably the
low-pressure cylinder, is provided with main
ports for the admission and exhaust of steam,

which open into the cylinder at some distance

by the piston before it reaches the limit of its
movement, thereby cutting off the exhaust
from that end of the cyhnder so that the con-
fined steam Wll] act to eﬁ"ectwely cushlon the
piston.

In order to ; give the pIStOIl a, wradual 1111131&1
movement when it starts in the opposite di-
rection, starting - ports are provided, which
enter the ends of the cylinder and supply
steam to gradually start the piston forward
until the main port is uncovered, after which
steam is supplied through both the main and
starting ports to-advance the piston. The ad- |
mission and exhaust of steam through the main
ports of both cylinders and the admission of the
steam to the.starting-ports are controlled by a

single piston-valve provided with pistons ar-

mnﬂ’ed to alternately bring the main ports
into communication with the supply and ex-

~ haust passages and to alternately bring the

starting-ports into and cut them off from com-
munication with the supply - - passage. DBy

thus controlling the distribution of the steam
through the main and starting ports a simple
and efficient valye mechanism is provided

- which admits of the use of superheated steam or

steam at high pressures and without wear upon

-the valve and valve-casing, and also admits of
the use of such steam without the introduction
of o1l into the steam for lubricating the valve.
With this construction also the pressures

upon the. valve are balanced, and the valve
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may be readily and quickly shifted to effect

the efficient and proper distr 1but10n of steam
through the ports.

" The various features of the mventlon will
be best understood from a detailed descrip-
tion of the engine illustrated in the accompa-
nying drawings, in which—

Figure 1 shows a vertical elevation of the
steam end of a direct-acting steam-pump em-
bodying the invention, the valve-casing being
shown in section. Iig. 2 shows a horizontal
section through a valve on a larger scale.

In the construction shown in the du awings,
A indicates the low-pressure cylinder, and A’
the high-pressure cylinder, of a vertical com-
pound pumping-engine, ‘the motor- -pistons be-
ing indicated at B’ B®. The main ports S &'
of “the high-pressure cylinder lead from the
V&IVB-O&SIIICT to the opposite ends of the cyl-
inder, the port S leading to the upper end
and the port, S’ to the lower end of the cylin-
‘der. Steam is supplied to the ports S &
through the supply-passage X, which leads
from the steam-chamber X' of the steam-chest

to the valve-casing and is arranged between

the ports S 8.  The exhaust-passages V V'

for the high-pressure cylinder communicate

with the valve-casing on opposite sides of the
ports S S and lead £y om the valve-casing to a
receiver R.

Steam is supplied to the low-pressure cylm-
del A through Supply-passao‘es I E', which

-steam exhausted from the 1110‘11-131 essure cyl-
inder is supplied to the low-pressure cylinder.
In the construction shown the supply-passage
E leads from the exhaust-passage V to the
valve-casing and the supply-passage E' leads

“from the exhaust-passage V' to the valve-cas-

ing. The main portIof the low-pressure cyl-
inder A leads from the valve-casing to the up-
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2.

per end of the low-pressure cylinder and is ar-
ranged adjacent to the supply-passage E and

between 1t and the exhaust-passage (3, which
communicates with the valve-casing outside of
the exhaust-passage V for the high-pressure
cylinder. The main port I’ for the low-pres-
sure cylinder leads from the valve-casing to
the lower end of the low-pressure cylinder
and 1s sumilarly arranged between the supply-
passage K’ and the exhaust-passage (&, which

- communicates with the valve-chamber outside
- of the exhaust-passage V' for the high-pres-

L5

sure cylinder. o
The starting-port ¢ leads from the valve-
casing outside of the supply-passage E' to the

- upper end of the low-pressure cylinder and is
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arranged to communicate with the supply-pas-
sage ', through which steam is supplied to

the main port leading to the lower end of the

low-pressure cylinder. The starting-port 7.
which leads from the valve-casing to the lower
end of the low-pressure cylinder, is similarly
arranged with relation to the supply-passage
L, through which steam is supplied to the
malin port I for the upper end of the low-
pressure cylinder. |

The distribution of steam through the main

‘ports for both the high and low pressure cyl-

inders and through the starting-ports for the
low-pressure cylinder is controlled by a series
of pistons in the form of rings formed on a
valve-stem H and fitting a cylindrical bore of
the valve-casing. The valve is provided with
pistons W T TV for controlling the distribu-
tion of steam to the high-pressure cylinder
and with pistons 4 A’ J J’ for controlling the
distribution of steam through the main ports
and starting-ports of the low-pressure cylin-
der. When the valve is in the position indi-
cated in the drawings, the port S is in com-
munication with the supply-passage X and
the port S’ is in communication with the ex-
haust-passage V'. The main port I of the
low -pressure cylinder is in communication
with the supply-passage K and the main port

I' is in communication with the exhaust-pas-

sage (x, while the starting-port 7 is in commu-
nication with the supply-passage E’ and the
starting-port 2' is closed by the piston J.
With the valve in this position the steam
trom the steam-supply passage X passes
through port S to the upper ‘end of the high-
pressure cylinder A’, while the exhaust-steam
trom below the piston B*in the high-pressure
cylinder passes up through port S’ and through
the exhaust-passage V' to the receiver. From

‘the passage V' the steam also passes through

the supply-passage E’ at the left to the start-
ing-portl. From thereceiver the steam passes
through the passage V to the supply-passage

E, and thence up through the port I to the
- upper end of the low-pressure cylinder A.
The steam supplied through the port S to the
high-pressure cylinder and through the start-
1ng-port ¢ to the low-pressure cylinder will

65
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start the pistons B’ B? gradually downward
until the port 1 is uncovered by the piston

B, after which steam will also be supplied

through this main port to force the pistons
downward. When the motor-piston B’ covers
the main port I' in the low-pressure cylinder,
the steam confined in the lower end of this cyl-
inder will act to cushion the pistons. When
the motor - pistons reach the limit of their
downward stroke, the piston-valve is shifted
to the right. When the valve is thus shifted,
the piston W shuts off the port S from the
supply-passage X and opens the port §' to
sald passage, while the piston T opens port S
to the exhaust-passage V and piston T’ closes
the port 5’ to the exhaust-passage V. Atthe
same time the piston 4’ closes communication
between the port I’ and the exhaust-passage
( and opens said port to the supply-passage
', while piston A opens communication be-
tween the port I and the exhaust-passage G
and closes said port to the supply-passage E.
The starting-port 7 is also cut off from the
supply - passage E' by the piston J’, while
starting-port ' 1sopened to the supply-passage
K by the movement of the piston J. Now
steam 1s supplied to the lower end of the high-
pressure-cylinder through port S’ and is sup-
plied to the lower end of the low-pressure
cylinder through the starting-port 2/, while
the exhaust-steam from above the piston B
passes through port S and exhaust-passage V
to the receiver, and thence through passage
V' and supply-passage K’ to the port I of the
low-pressure cylinder.
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While the communication between the port |

I 5" of the high-pressure cylinder and the port

I of the low-pressure cylinder and the com-
munication between the port S of the high-
pressure cylinder and the port I’ of the low-
pressure cylinder are through a receiver in the
construction shown, this is not essential, and
the receiver may be omitted, if desired. Ttis
preferred, however, to employ a receiver and
to arrange the receiver as shown, so that it
forms a part of the communicating passages
between the ports of the high and low pres-
sure cylinders, thus compelling the exhaust-
steam from the high-pressire cylinder to pass
through the receiver before it is supplied to
the main ports of the low-pressure cylinder.
It 1s also pretferred to arrange the supply-pas-

sages I& E' so that they lead from the ex-

haust-passages V V' for the high-pressure
cylinder, although this is not essential, and
the passages may be arranged to communicate
with the receiver R directly, if desired.

The action of the engine may be regulated,
1f desired, by valves E* arranged in the sup-
ply-passages E K/, so that by adjusting the

valves the supply of steam may be throttled:

to a greater or less extent, and this arrange-
ment of valves forms a feature of the invention.

In order to shift the piston-valve quickly
and ‘surely at each end of the stroke of the
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motor-pistons, thopiston'—va,lvo is operated by
steam acting upon the pistons J J’ at the ends

of the valve and controlled by a controlling or

~auxiliary valve K, mounted in valve-chambers

IQ
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~usual way with the motor-pistons, so that it
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- ports ¢ m" will be closed, and port m will be
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formed 1n the steam-chest at opposite ends of
the steam-chamber X’. The pistons J J’ work

in steam-chambers L I/, formed at the ends

of the piston-valve casing by closing said ends
with heads M M/, secured to the onds of the
steam-chest.
haust-ports 7 7’ lead from the steam-cham-
bers I L’ to the auxiliary valve-chambers at
the ends of the steam-chamber X'. The ad-
mission of steam through the steam-ports ¢ /
1s controlled by ports £ &', formed in the valve
K and having their inner ends in constant com-
munication with the steam-chamber X’. The
exhaust of steam through ports m m’ is con-
trolled by ports n %', formed in the V&lve K
and ar ra,no‘ed to connect the ports m m’ with
ports o ¢, which Jead from the auxiliary valve-
ohambors to the exhaust-passages (5.

The valve K is rocked to control the move-
ments of the piston-valve H by means of tap-
pets p’ »°, arranged to engage opposite sides
of an arm p, secured to the shaft K’ of the
valve K. The tappets p’ »* are secured upon
a rod »°, which is connected in any suitable or

1s shifted at oaoh end of tho strolke of the pis-
tons.

As the motor-pistons reach the end of their
upward stroke the valve K 1s moved into the
position shown inthe drawings. This brings
port 4 1nto communication With port [, closes
ports {' m, and connects ports m "and o’. Steam
1S thorefm e admitted to chamber Liand quickly
throws the piston-valve into the position
shown, the steam in chamber L passing out
through exhaust-port /' until this port is closed
by the piston J’, when the steam remaining
in the chamber 1./ and port /' acts as a cushion
for cushioning the piston-valve. When the
motor-pistonsreach the end of their downward
stroke, the valve KX will be rocked so that port
& will connect port // with the steam-chamber,

connected with port o. Steam will now enter
chamber I/ and throw the piston-valve to the
right, the steam in chamber I. exhausting
through port m until the piston J olosos S&ld
port.

What we claim, and dosu'e to secure by Let-

ters Patent, 15—
1. In a dir ect-acting compound engine the

combination with hwh and low pressure cyl-
inders, and motor—pistons therein, of main

ports for sald cylinders, starting-ports for one

of said cylinders, and a piston-valve provided
with pistons for controlling the admission and
exhaust of the motor fluid through the main
ports of both cylinders and the admission of
the motor fluid to the starting-ports.

9. In a direct-acting compound engine the

combination with high and low pressure cyl-

Admission - ports { ' and ex-

inders, and motor - pistons theremj of main

ports for said cylinders, starting-ports for the
low-pressure cylinder, and a piston-valve pro-
vided with pistons for controlling the admis-
sion and exhaust of the motor fluid through

the main ports of both cylinders and the ad-—_.

mission of the motor fluid to the starting-ports
of the low-pressure cylinder.

3. In a direct-acting compound engine the
combination with high and low pressure cyl-
inders and motor-pistons therein, of main
ports for said cylinders, starting-ports for one
of said cylinders, a piston-valve provided with
pistons for controlling the admission and ex-
haust-of the motor fluid through the main ports
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and the admission of steam to the starting-

ports, and an auxﬂnly valve for distr 1b11t1110‘
tho motor fluid to r eciprocate the piston- Valve
4. In a direct-acting compound engine the
oombination with high and low prosSnro cyl-
indersand motor-pistons therein, of main ports
for said cylinders, a receiver forming a part
of the communication between the ports of
the high and low pressure cylinders, starting-
ports for the low- -pressure cylinder, and a
valve for controlling the distribution of the
motor fluid throucrh the main and starting
ports.
5. In a direct-acting compound engine the
combination with hl‘-"l"h and low pressure cyl-

indersand motor-pistons therein, of main ports
for sald cylinders, starting-ports for the low-

pressure cylinder, a receiver forming a part
of the communication between the main ports
of the high and low pressure cylinders, and a
piston- _valye provided with pistons for con-
trolling the distribution of the motor fluid
throucrh the main and starting ports.

6. In a direct-acting compound engine the

combination with high and low pressure cyi-
inders, passages between the exhaust-ports of
the high-pressure cylinder and the supply-

ports of the low-pressure cylinder, a throt-

tling-valve in each passage, and separate ex-

haust—passao*os for the low-pressuro cylinder,
substantially as described. |

7. In a direct-acting oompound engine the
combination with thh and low pressure cyl-
inders, a oommunioation between the exhaust-
ports of the high-pressure cylinder and the
supply-ports of the low-pressure cylinder, a

| recetver forming part of said communication,
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and throttliing-valves between the receiver and

the ports of “the low- -pressure cylinders, sub-

stantially as described.
8. In a direct-acting oompound engmo the

combination with the high and low pressure

cylinders and motor- plstons therein, of sup-
ply and exhaust passages for the high-pres-

sure cylinder, main ports for said cylinder be-

tween said Supply and exhaust passages, sup-

ply-passages for the low-pressure cylinder

communicating with the exhaust for the high-
pressure cylinder, exhaust-passages for the
low-pressure cylinder, main ports for said cyl-
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inder between the supply and exhaust pas-
sages, starting-ports for the low-pressure cyl-
inder, and a piston-valve having a series of
pistons for controlling the communication be-
tween the main ports and the supply and ex-
haust passages and between the starting-ports
and the supply-passages of the low-pressure
cylinder. ' _

9. In a direct-acting compound engine the
combination with high and low pressure cyl-
inders and motor-pistons therein, of main ports

for said cylinders, starting-ports for the low-

pressure cylinder and a single valve for con-
trolling the admission and exhaust of motor
fluid through the main ports and the admis-
sion of motor fluid to the starting-ports.

10. In a direct-acting compound engine the
combination with high and low pressure cyl-

1nders and motor-pistons therein, of main ports |

S, S for the high-pressure cylinder, exhaust-

750,377

passages V, V', a receiver to which said ex-
haust-passages lead, supply-passages E, E' for
the low-pressure cylinder communicating with
the receiver, main ports I, I', for low-pres-
sure cylinder, starting-ports ¢, ¢ for the low-
pressure cylinder, a supply-passage for the
high-pressure cylinder, exhaust-passages for
the low-pressure cylinder, and a piston-valve
having pistons W, T, T" for controlling the
supply and exhaust through the ports S, S
and pistons 4, A, J, J', for controlling the
supply and exhaust through ports I, I and the
supply to ports ¢, 7 .

In testimony whereof we have affixed our
signatures in presence of two witnesses.

GEORGE DE LAVAL.
GEORGE P. ABORN.
Witnesses:
Joun J. FIiNLEY,
HrrBErT S. HAMBLETT.
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