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PATENT OFFICE. '

CARL J. MELLIN, OF RICHMOND,

LOCOMOTIVE AND MACHINE WORKS

VIRGINIA, ASSIGNOR TO THE RICHMOND

OF SAME PLACE.

COM P_OU N D- LOCOMOTIVE.

SPECIFICATION fermlng pa.rt of Letters Patent No. 519 407, dated May 8 1894,
Appheetlen filed Nevember 21,1892, Serial Ne 452 748, (Nomodel.)

To all whom it may CONCErTL:

Be it known that I, CARL J. MELLIN, a citi-

zen of the United States, residing at Rich-
- mond, Virginia, have invented a new and use-
5 ful Improvement in Compound Engines, of
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which the following is a specification.
My invention consists in improvements 1n
intercepting valves for temporarily working

high steam direct in both cylinders of a com-.

peund engine at starting, whereby the valve

~will be autematie’ally Operated for changing

from one to the other of either conditions and
pressure will be limited in the low pressure
cylinder for safety,and equal effect with the

high pressure cylinder, and it also consists in

an improved emergency valve attachment
whereby the direct action of high steam in the
low pressure ¢ylinder may be eontmued longer
atstarting when desired, and the change from
compound to direct action may be rea,dlly' ef-
fected while working, as may offen be re-

quired on steep gradesall as hereinafter fully

described reference being made to the acecom-
panying dra,wmﬂ‘e, in which—

Figure 1, is a horizontal section of a front
end pertlen of a locomotive boiler and the
smoke box, with my improved intercepting
and emergency valves arranged as 1 propose
to apply them, said valves bemn' also in hori-
zontal section or partly 8o, on lmey y, Fig. 2.

TFig.2,isafront end elevation of thesmoke box,

' eyhnders, and steam pipes, said cylinders and
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pipes being partly in section. Iig.3,1s a side
elevation ef the smoke box and pert of the

boiler, and longitudinal section of one of the
steam eylmders, the steam pipes being indi- |
| both cylinders then work together with live

cated in dotted lines. Fig. 4,18 a VBItIO&l
longitudinal sectional elevation of the inter-

eeptlnn* and emergency valves in the position |

when working compound, on a larger scale.
Fig. 5,1s a partial horizontal longitudinal sec-
t1on of the same in the pOSlthﬂ when work-
ing steam direct in both cylinders, also en-
lar ged Fig. 6,18 a detail of the 1ntercept1no'
valve showmﬂ' the position when cutting off
the live steam from the low pressure cylinder
also enlarged. Fig.7,1s an end elevation of
Fig. 4, and F'ig. 8,18 ; a transverse section of the
mterceptlng valve on line x 2 Figs. 4 and 5.
Fig. 9, is a vertical longitudinal sectional ele-

,VatIOIl of the mtereeptmn' and emergency

£t to admit the lwe steam into the low

valves smular to Fw 4 but with modifications
of some of the parte

a, represents the high -pressure cylmder'
i and b, the low pressure eylmder

ters cylinder a, through the steam pipe ¢, in
the usnal way; it exhausts therefrom into
pipe d and receiver.e. Receiveredischarges
into valve case f containing the intercepting

valve ¢ from which, when said intercepting
valve is open, the stea,m passes through pipe

h into the low pressure cylinder b, this being
the usual condition in which the compound
action goes on.
a sleeve 1, on its stem 9, that works steam tight
in the eylmder k, and has a larger plStOI]

head [/ also Workmg steam tightin the larger

cylinder 7n, the other end being open to the
atmosphere. Live steam is admitted to cyl-
inder 7 on shoulder ¢ behind head , through
port o, and the small steam pipe p, connect-
ing with port o at ¢, said pipe being a branch
of the main steam pipe ¢, and alweys open to
the steam when the throttle valve is open.
The intercepting valveremainsin the normal
position for compound action when the en-
gine stops (see Fig. 4),then when the throttle
is opened for starting again steam entering
through port o, and a,ctmﬂ* on shoulderf, closes
valve g by foreing piston heedl against ‘shoul-
der [” onthe etem jof said valve g, s8ald valveg
entering its recessed seat g’and closing com-

munication between pipe h and chamber fbe-
fore shoulder ¢ issues from eylinder », and ad-

mits the live steam, so as to prevent.the live

Steam en-

The mterceptmﬂ* valveghas
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steam from escaping past valve gand to cause

it to take effect on the low pressure cylinder,

steam for starting, the sle'eve racting as a re-
ducing valve to prevent excessive pressure in
the low pressure c¢ylinder but admitting suffi-
cient for developing about the same power in
cylinder b as in a, during the first turn or
turn and a half of the duvmﬂ' wheels.

In Fig. 9 I represent the cylmder n pro-
vided with ports 3, to be opened by shoulder
press-
ure cylinder so that said shoulder does not
move out at the end of cylinder asin Figs. 4,
5 and 6, sald cylinder n being made a llttle
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longer, which is an arran gement thatmey be

preferred in some casges.
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The end [* of piston head [, opposed to
shoulder ¢ has greaterareaforsteam pressure
than shoulder?, sothatin case pressure might
rise too high in the low pressure cylinder
through unusual delay of starting, piston
head [ of sleeve 7, being movable relatively
to stem 7, will be forced back into the eylin-
der 7, independently of the movement of
valve g, by overbalancing pressure on said
head and the live steam will beshut off.

When the receiver fills with exhauststeam
fromthe high pressurecylinder,and pressure
of live steam fails in the low pressure cylin-
der on account of the reducing effect of the
sleeve, and as the speed of the piston in-
creases the power of the accumulated exhaust
steam 1n the receiver overcomes the power of
the live steam and opens the intercepting
valve, and at the same time shuts off the live

steam by piston head [closing eylinder n, this

action taking place very soon after the start-
ing of the engine—from a half to one and a
half revolutions—high pressure in the low
pressurecylinder then being nolonger needed
for starting. |

- The intercepting valve is provided with a
pneumatic dash pot s,to prévent shocks; the

sleeve 2 extends through its eylinder %, into

this dash pot and is therein open to the at-
mosphere as before stated.

In Fig. 9 I represent the stem 7 of the in-
tercepting valve as having an extension 7’
through the cap of the dash pot with a coiled
spring 7° on it, the tension of which can be
adjusted by a nut /% to regulate the opening
of said valve by any given pressure in the

receiver of the exhaust steam from the high

pressure cylinder. '_ .
The emergency valve is represented at w,
it is applied to an escape passage y through

one Side of the intercepting valve case f

which passage communicates with chamber

&, from which a nozzle ¢” discharges upward

into the smoke pipe b’. Although a lever
connected directly to the stem of the valve
may be used to operate it, in this example I
represent the valve with a steam piston ¢ be-
hind which in the cylinder d’ steam is to be
admitted through a pipe e’ at the will of the
engineer toopen valve x and allow the steam
from the high pressure cyvlinder to exhaust
through said valve, and thus to prolong the
action of live steam in the low pressure cyl-

inder at starting, when desired, and also to

enable high steam to be substituted in the

low pressure cylinder at any time when un-

der way, and to be used as long as desired,
valve g, being closed by the live steam when
valve x is opened, and the action of the live
steam being continued as long as the emer-
geney valve is kept open by the engineer
keeping the valve open that admits steam to
cylinder d’ behind piston ¢’. _

The valve g has a piston v working in a
cylinder » at the opposite side of chamber f
and infermediate to said chamber and the
emergency valve, the purpose of which is to

insure quick closing of said valve g, when

‘the emergency valve is opened, at which time

sald piston standing in the position repre-
sented in Fig. 6, with the pressure of exhaust
steam equalized on it through the small
holes w, will, when relieved of pressure on
the side next to and by the opening of the
valve « be instantly shifted back by the
pressure of the exhaust steam on the other
side, the volume of whieh is such that the
pressure is not materially affected by the
holes w. At the end of this movement said

piston comes to rest over the annular en-
| largement v’ of the cylinder v, through which

the exhausting steam escapes past the piston.
It will be seen that with this piston u at-
tached to valve g its closing action will be
prompt and positive, and the pressure on it
being equalized through holes w, when the

emergency valve is closed, it does not oppose
| the automatie opening of valve g, for resump-

tion of compound action when the pressure
of exhaust steam aceumulates in chamber 7.
When the engineer shuts the steam off and
it exhausts from behind said piston ¢’ the
emergency valve closes automatically by the
pressure of the steam in case f on it, and by
a spring f’ and compound action is at once
resumed. It will beseen thatin thisarrange-

ment the intercepting valve works antomati-
cally, and there can be no communication be-

tween the low pressure side of the receiver
and the emergency valve exhaust, or between
the low pressure side when there is live
steam, and that of the high pressure side of
the receiver, consequently there is no drop of
pressure in changing the engine under way
as the intercepting valve acts independently
of the emergency valve, when this is not op-
erated, but obeys it promptly and automati-
cally when operated and changes the engine
at will, from either condition to the other as
may be required at any time during the run.

Owing to the independence of the inter-
cepting valve it does not call for any addi-
tional attention of the engineer than that of
an ordinary engine except in emergency.

It will be seen that the safety or pressure
regulating device consisting of the reducing
valve contrivance of sleeve ¢ is very simple
in construetion and is well adapted for effi-

i cient and durable service, and with the emer-

gency valve it affords simple and praeticable
means of eonverting the machine into a sin-

gle acting engine in case of one side break-

ing down as the arrangement is such that

either cylinder can be worked alone by sim-

ply disconnecting the slide valve on the dis-

abled side and placing it in its central posi-
| tion, and then opening the emergency valve,
‘the high pressure cylinder will then exhaust

through the emergency valve independently
of the low pressure cylinder, and the latter
will receive steam directly through pipe 7 in-
dependently of the high pressure cylinder.

I claim— o

1. In a compound locomotive the combina-
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tion with the intercepting valve in the steam | pressure of live steamwhsn above the prede-

receiver between the high and low pressure

eylinders, of the device for closing said valve

by the live steam pressure, consisting of the

piston and reducing sleeve fitted on the stem |

of said valve and within thesurrounding ¢yl-
inder therefor said sleeve. being movable on
the stem independently of the intercepting
valve substantially as described. |
2. In g compound locomotive, the combina-
tion with the intercepting valve in the steam
receiver between the high and low pressure
cvlinders, of the device for closing said valve
by the live steam pressure, consisting of the
piston and reducing sleeve.fitted on the stem
of said valve and within the surrounding cyl-
inder therefor having the larger and the

smaller bores, said piston and sleeve made |

with the shoulderforreceiving thelive steam,

and the sleeve extended in the smaller bore-

past the steam port and being movable inde-
pendently of the intercepting valve substan-
tially as deseribed. . |

3. In a compound locomotive the combina-
tion with the intercepting valve in the steam
receiver between the high and low pressure

cylinders,of the piston,steam reducing sleeve, |
and the live steam branch pipe communicat-.
ing therewith, and adapted to close said in- |

tercepting valve when the receiver is ex-
hausted, and admit live steam from said
branch tothe low pressure ¢ylinderin limited
amount, said piston being movable independ-
ently of the intercepting valve and thereby
adapted to be closed independently of the in-
tercepting valve by overbalancing pressure
of live steam, when above the predetermined
limit in said low pressure cylinder substan-
tially as described. -

4, In a compound locomotive the combina-
tion with the intercepting valve in the steam
receiver between the high and low pressure

cylinders,of the device for closing said valve

by the live steam pressure consisting of the
iston and reducing sleeve fitted on the stem
of said valve and within the surrounding cyl-
inder therefor having the larger and the

smaller bores, said piston and sleeve made

with the shoulder for receiving thelive steam
and the sleeve extended in the smaller bore
past the steam port, and the stem of the in-
tercepting valve extended through the case

“and provided with the adjusting nut and.
spring to regulate the opening of said valve
according to pressure in the recelver substan-

5. In a compound locomotive,the combina-

- tion with the intercepting valve in the steam

6o

receiver between the high and low pressure
cylinders, of the device for closing said valve
by the live steam pressure consisting of the
piston and reducing sleeve fitted on the stem
of said valve and within the surrounding cyl-
inder therefor, said piston being movable in-
dependently of the intercepting valve and
thereby adapted to be closed independently
of the intercepting valve by overbalancing

termined limit in said low pressure cylinder
steam chest, substantially as described.

~ 6. In a compound locomotive the combina-

tion with the intercepting valve in the steam
receiver between the high and low pressure
cylinders, of the device for closing said inter-
cepting valve by the live steam, consisting of
the piston, steam reducing sleeve, and the
live steam branch pipe communicatingthere-
with, and adapted to close said intercepting
valve when the receiver 18 exhausted, and ad-
mit live steam from said branch to the low
pressure ¢ylinder, steam chest, said piston and.

reducing sleeve arranged axially with, and
movable on the stem of theintercepting valve

independently of said valve substantially as
described. ' -

7. In a compound locomotive the combina-
tion with the intercepting valve in the steam
receiver between the high and low pressure
cylinders, of the piston and live steam branch
pipe communicating therewith and adapted
to close said intercepting valve when the re-
ceiver is exhausted, and admit live steam
from said branch to said low pressure eylin-
der, and be closed in turn by said intercept-
ing valve, said intercepting valve and piston
relatively adjusted to close communication
through either one prior to the opening of
communication through the other substan-
tially as described.

8. In a compound engine the combination
with the intercepting valve in the steam re-
ceiver between the high and low pressure cyl-
inders, of the emergency valve, the exhaust
passage of said valve and the piston connect-

ed with the intercepting valve intermediately
| of said valve and the emergency valve and

subject to steam exhaust through the said
emergency valve for positive effect in closing
said intercepting valve, salid emergency valve
arranged independently of the intercepting
valve, and adapted to open the high pressure

side of the receiver to said exhaust at the will

of the engineer substantially as desecribed.

o
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9. In a compound locomotive, the combina-

tion of the intercepting valve in the steam
receiver between the high and low pressure
cylinders, and adapted to be normally held
open by the steam exhausting from the high

pressure cylinder into the low pressure eyl-

inder, the live steam piston and reducing
sleeve normally open to the live steam and

IL5
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opposing but overbalanced by the pressure of

exhaust steam on the infercepting valve, and
the emergency valve subject to the control of

‘the engineer substantially as described.
In testimony that 1 claim the foregoing as

my invention I have signed my name, in pres-
ence of {wo witnesses, this 2d day of August,
1892. . -'

CARL J. MELLIN.

. Witnesses: | |
W. J. MORGAN,
GEORGE M. JAUVRIN.
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