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UNITED STATES

PaTeENT OFFICE.

FRANCIS W. DEAN, OF CAMBRIDGE, MASSACHUSETTS.

COMPOUND LOCOMOTIVE-ENGINE.

SPECIFICATION forming part of Letters Patent No. 507,353, dated October 24, 1893.

Appllic-a,tiun filed April 12, 1893,

Serial No. 470,084, (No model.)

Lo all whom it may concern:

Be it known that I, FRANCIS WINTHROP
DEAN, of Cambridge, in the county of Mid-
dlesex and State of Massachusetts, have in-
vented certain newand useful Improvements
in Compound Locomotive-Engines, of which
the following, taken in connection with the
accompanying drawings, is a specification.

My invention relates to compound locomo-
tive engines, and is an improvement upon
the inventions described in the Letters Pat-

ent Nos. 459,779 and 474,000, granted to me

September 22, 1891, and May 3, 1892, respect-
1vely; and it consistsin certain novel features
of construction, arrangement and combina-
tion of parts, which will be readily understood
by reference to the description of the accom-
panying drawings, and to the claims at the
end of this specification, in which my inven-
tion is clearly pointed out.

Figurel of the drawings is a vertical trans-
verse section through the smoke box and high
and low pressure eylinders of a compound
locomotive, illustrating my invention, the
cutting plane being through the exhaust pas-
sage of the high pressure cylinder and the
steam passage leading to the low pressure
cylinder. Fig. 2 isa similar section through
the high pressure cylinder, its steam chest,
valve, steam chest cover, and the intercept-
ing valve, drawn to an enlarged scale, the cut-
ting plane being on line 1,1, on Fig. 3. Fig.
5 18 & vertical longitudinal section through
the same parts on line 2, 2, on Fig. 2, the eyl-
inder heads and the valve stem being re-
moved. FKig, 4 is a vertical transverse sec-
tion of the high pressure cylinder and the
converting valve, on line 3, 3, on Kig. 3. Fig.
918 a plan of the high pressure cylinder, with
the steam chest and valve removed. Fig. 6
is & horizontal section through the steam and
exhaust passages of said eylinder on line 4,
4, on FKig. 3. Fig. 7 is a horizontal section
through the steam chest cover on line 5, 5,0n
Figs. 2 and 4. Fig. 8 is a plan of the steam
valve for the high pressure cylinder. Fig. 9
18 a horizontal section through the intercept-

‘ing and converting valve casings on line 6,

6, on Fig. 3. Fig. 10 is a horizontal section
through theintercepting andconverting valve
casing on line 7, 7, on Fig. 3.

In the drawings A is the boiler shell cut in
section transversely through the smoke box,
see Fig.1. B is the high pressure cylinder
cast in one piece with the steam and exhaust
passages and the saddle B’ for securing it to
the boiler,and C i1s the low pressure c¢ylinder
cast in one piece with the steam and exhaust
passages and the saddle or bracket C’ for se-
curing it to the boiler. The high pressure
cylinder B is provided with the two steam
ports @ and o’ and steam passages b and b’
of usual construction, and in lieu of the or-
dinary exhaust port and passage is provided
with the exhaust passage D communicating
at one end with the pipe E in the smoke box
of the boiler, and at the other end through a

passage ¢ in the steam chest casting B en-
tirely outside of the steam chamber, with

the passage d in the steam chest cover G, as
shownin Figs. 1 and 2. The cover Gis a hol-
low casting provided with the bottom plate

| G’ which has formed therein the port e, com-

municating with the shallow oblong cham-
ber ¢’, which in turn communicates through
the circular opening £ with the passage d, as
shown in Kigs. 1, 2, and 3. The chamber ¢’
has a lateral extension ¢* which communi-

cates through the small hole ¢* with a corre-

sponding passage ' in the converting valve
casing, which communicates, at its upper
end, through the horizontal hole 7? and ver-
tical groove
verting valve casing H, above the piston H’
as and for the purposes hereinafter described.
The cover (Galso hasformed therein the cham-
bers g, g’, which communicate through the

openings i A with the interior of the steam

chest outside of the valve 1 as shown in Figs.
3 and 7. The top plate of the steam chest
cover ( has formed therein the large circular
opening A/, in axial line with the circular
opening 7, and with the smaller opening A*
communicating with one of the chambers g’
as shown in Fig. 3. Thesteam valve 1 is rect-
angular in outline and has a rectangular
opening I’ entirely through the same the two
longer bars of said valve being connected to-
gether by a series of tie ribs of less height
than the depth of said valve as shown in Figs.
1,2, 3, and 8 'T'he upper side of the valve
I has formed therein grooves 2 ¢ to receive

f* with the interior of the con-

55

6o

75

80

Q0

95

100



IO

20

25

‘as shown in Figs. 1, 2, 3, and 4.

the packing ¢" 2’ which act against the ground |

under side of the plate G’ of the cover G as
shown.

H is the casing of the intercepting and con-
verting valves, cast in one piece, and bolted
to the top of the steam-chest cover so as to
cover the openings Y and A2 and the hole ¢€°
The casing
H has formed therein the intercepting valve
cylinder y and the converting valve cylinder
k having theiraxes parallel to each other, and
each bored out to two different diameters and
having their upper ends closed by the caps
H? and H:® respectively.

J 18 the intercepting valve secured to the
lower end of the tubular stem J’, the upper
end of which is enlarged to fit the diameter
of the enlarged upper portion of the cylinder

7 and form a piston J? of small area, said pis-

ton and its stem being provided with packing
rings [ and grooves !’ substantiaily as in my
prior patent, No. 474,000, before cited. The
cap IH*has formed in one piece therewith the
pendent tube J3 the lower end of which has
screwed therein the plug 4/, through which is
made a small vent hole 7%, and said tube has

- formed thereinnearitslowerend apluralityof

30

35

40

45

50

55

6o

lateralopenings %4’ &’ opening into the circum-
ferential groove k?surroundingsaid tube,and,
at 1ts junction with the cap H2 with the
small lateral orifice &% which communicates
with the eylinder 7 above the upper end of
the piston J° The valve stem J’ also has
formed therein a plurality of lateral openings
[* I* which communicate with the circamfer-
ential groove {* surrounding said stem, and
which when the valve J has descended till
1ts outer edge is within the annular riborlip
m surrounding the valve seat m’” will be irn
such position relative to the under side of the
casing II and the groove &’ that the steam in

the tube J° can pass freely through the holes

k" I and P I into the exhaust passage d.
The bore [* of the tube J? extends in a semi-
circular form through the cap H* and regis-
ters with the upper end of the passage m?
formed in the casing H between the cylin-
ders 7 and x and connected at its lower end
with the chamber surrounding the converting
valve n as shown in Fig. 3. T'he converting
valve 7 18 secured to the lower end of the
stem Is, to the upper end of which issecured
the piston H’ fitied to the enlarged upper por-

tion of the cylinder %. The piston H’ has
formed in its periphery a2 series of small pack-

ing grooves ¢ and the larger groove ¢, de-
signed to receive any steam which may leak
past the packing above it, and from which
sald steam may escape into the air through
the hole 0° when the piston I’ is in its low-
est position as shown in Fig. 3. The stem K

has its eentral portion reduced in diameter-L

as shown at p and has formed in its larger
portions a series of small packing grooves to
prevent, or minimize, the leakage of steam
past the same. The casing H has formed

therein, opposite the stem K, a hole »* through

507,353

which any steam in the passage m* may es-
cape into the atmosphere when the valve n
is on its seat, asshown in Fig.3. 'I'he casing
I is also provided with a socket ¢, from which
a small orifice ¢’ opens into the interior of
the cylinder j, at the lower end of the larger
portion thereof, as shown In Fig._Q, and a
pipe ¢ has one end screwed into said socket,
theother end of which communicates with the
interior of the steam space of the boiler,so that
live steam is always in direct communication
with the interior of the cylinder j, beneath
the piston J=. _

The pipe E communicates with the forked
receiver pipes I/, constructed substantially
the same as in my before cited Patent No.
459,779, and leading to and discharging into
the steam passage K2 of the low pressure cyl-
inder C, the exhaust steam from which is dis-
charged into the smoke stack through the
pipe E3 asin mysaid prior patent. T'he main
steam pipe leading from the steam space of
the boiler at A’ is connected at its other end
to the pipe A? of the saddle B’ of the high
pressure eylinder and communicates with the
steam passage B2 which, in the eylinder cast-
ing has two branches extending transversely
of said ecylinder and conpected together at
the saddle end of said casting by a section
parallel to the axis of said cylinder, as shown
in Fig. 6. The caps I? and I1? arc provided
with the holes 7 and 7’ respectively, to re-
ceive oil cups, not shown.

The operation of my invention isas follows:
The several parts being inthe positions shown
in the drawings, and in a state of rest, if it is
desired to start the engine, the throttle valve

i is opened, when steam from the boiler flows

through the main steam pipe into the passage
B? the interior of the steam chest at the
front and rear of the valve I, and into the
chambers g and ¢’ in the steam chest cover
G, and, acting upon the converting valve 7
moves it upward away from its seat, fills the
passage m?4, [4, flows thirough the orifice 7% in
the plug 4/ into the space between the end of
the tube J® and the intercepting valve J,and

atthe same time the livesteam passes through

the orifice %? into the space above the piston
J?, the combined pressure of the steam on the
upper end of said piston and the valve J be-
neath the tube J? causing said valve J to be
moved downward, slowly, against the press-
ure of the steam inthe cylinder j beneath the
piston J%, until the outer edge of the valve J
is partially within the annular lip m, when
the lower edge of the circumferential groove
i? in the periphery of the stem J’ will have
passed below the lower end of the casing 11

and the openings ## I* through said stem will

be opposite, or nearly so, to the circumferen-
tial groove k° and openings &’ in the lower

end of the tube J3, when the live steam will

flow freely into the passage d, forcing said
valve J firmly upon its seat ', and thence
flowing through the passages cand D, the pipe
E, receivers E’, and the passage E* to the in-
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terior of the steam chest of the low pressure.

engine, whence it flows into the low pressure
cylinder C, if the valve of said cylinder is in
the proper position to admit of such passage,
and starts or assists in starting the engine,
substantially as in my before cited prior pat-
ents. If the ecrank of the high pressure en-

~ gine should happen to be upon one or the

10

other of its dead centers, the engine will be

started by the action of the live steam upon
the piston of the low pressure engine, auto-

matically directed thereto as above set forth,

- butif the said high pressure crank should be

In a favorable position,the boiler steam after
being admitted to the steam chest of the high
pressure cylinder will flow through one of the
ports a or ¢’ and passages b or b’ to one or

- the other end of the interior of the cylinder

20

30

- J° and groove or channel £3 to the upper side |

35

B,aceording to the position of the valve I and
act upon the piston of said high pressure cyl-
inder to start the engine at the same time

that a portion of said steam flows into the low |

pressure cylinder as above described to assist
In sald starting. As soon as the engine is
started and the high pressure piston has com-
pleted a stroke in one direction and com-
mences to exhaust, the steam escaping from

sald eylinder Hows upward through the cen-

tral opening in the valve I, through the port
¢ into the chamber ¢’, ¢* and a portion of it
flows through the passages e® and f's the hole

of the piston H’, and, acting upon the large
area thereof overcomes the pressure of the
lwe_steam on the under surface of the con-
verting valve 7, and forces said piston and
valve downward till the valve » finds its seat
and closes the passage h* when the live steam

~1n the passages m? and I* will escape into the

atmosphere, through the opening p% and the

- pressure of the boiler steam in the cylinder j

beneath the piston J? will move the intercept-

- Ing valve J upward into the position shown

45
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in the drawings where it will be maintained
by the constant pressure of said boiler steam,
and no more live steam will find its way to the
low pressure cylinder until it becomes neces-
sary to again start the engine from a state of
rest. The intercepting wvalve is

prevented

l

from slamming in its downward movement |

by the fact that the steam that moves it is
wire-drawn through the small holes %? and 73,
and the cushioning effect of foreing steam
from the cylinder jinto the boiler, and is also
prevented from slamming in its upward move-
ment by forcing steamn backward through
these same holes k® and /* into the passage 4
The intercepting and converting valves op-
erate substantially as described in my before
cited prior Patent No. 474,000, and only such
changes are made in their construction as are
made necessary by the change in location and
combining them in one casing, except the
change in the details of the lower end of the

tube J° ag shown.. |

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In a compound engine, the combination
of a high pressure cylinder having two steam
ports opening into the valve chamber; aslide
valve having an exhaust passage enftirely
throughit; asteamchestinclosingsaid valve;
a hollow steam chest cover provided with a
bottom plate having an exhaust port above
the exhaust passage of said valve,and a cham-

ber above said plate; an opening from said
chamber provided with a valve seat, and com-
municatingwith a passageleadingtothesteam

chest of the low pressure cylinder and with a
corresponding opening through the top of said
cover; a valve casing mounted on said cover
and covering said opening through the top ot
same; and an intercepting valve carried by

sald casing and arranged to co-operate with

sald seat to close the passage from said cham-
ber. - :
2. In a compound engine the

ports, opening into the valve chamber of the

steam chest, and a port or passage leading

from the surface upon which the steam chest
rests outside of the valve chamber of the
steam chest and extending to and communi-
cating with the receivers in the smoke box; a
steam chest having a valve chamber inclos-
ing said steam ports and provided with a sep-
arate passage to coincide and communicate
with the exhaust port in said eylinder; a slide

valve having an exhaust passage entirely

through the same; a hollow steam chest cover
having a port in its bottom-above the exhaust
passage of said valve, a chamber above said
port; a passage leading from said chamber to

the independent passage through said steam

chest casting and provided with a circular
valve seat. above said port, and a large and
small opening in its top plate; and an inter-

combination
of a high pressure cylinder having two steam
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cepting valveand aconverting valve mounted

in independent cylinders, formed 1n a single.

casing, with their axes parallel, said casing
being mounted upon the steam chest cover
substantially as deseribed.

[

3. In a compound locomotive enginé the.
combination with the steam supply pipe and

the receivers located in the smoke box, of the

high pressure cylinder B provided with the

steam ports a o’ aud steam passages b b’ and
B* and the exhaust passage D; the steam
chest F having a valve chamber and the pas-
sage ¢; the valve I having an exhaust open-

ing through the same; the hollow steam chest

cover . provided with the bottom plate &/,

the port ¢ cut through said plate, the cham--

ber ¢’ with the extension ¢? the passage f pro-
vided with the valve seat m/', the passage d

the chambers ¢ and ¢’, and the larger and
smaller discharge openings 2’ and h?; the cas-
ing H having formed therein two cylindrical
chambers 7 and & with their axes parallel; the.
intercepting valve J, mounted upon a stem.
fitted to one of said cylinders, and arranged
-to cooperate with the seat m’ to close the pas- .
sage f; the converting valve n mounted upon

a stem fitted to the other of said cylinders,
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and having the piston H’ secured to its upper | of a high pressure eylinder having {wo steam

end; and a passage leading from the chamber
e’ e* to the upper end of the eylinder k.

4, In a compound engine the ecombination
with the high pressure cylinder, its steam
chest, and a slide valve having an exhaust
opening extending entirely through the same,
of the hollow steam chest cover G provided
with the bottom plate G’, the exhaust port e,
chambers ¢/, €% and g, ¢’, an exhaust passage
connected in any suitable manner to the re-
ceivers and thence with the low pressure cyl-
inder, the passages f, i’ and /%, the valve seat
m', the intercepting valve J constructed and
arranged to cooperate with the seat m’ to

close the passage f, and the converting valve

7 constructed and arranged to close the pas-
sage 1%, said valves being mounted upon stems
provided with pistons fitted to independ-

ent eylindrical chambers mounted upon said

steam chest cover.
5. In a compound engine the combination

ports a a’; the exhaust passage D; the steam

- chest I having a valve chamber and the pas-

sage ¢ outside of said valve chamber; a slide
valve having an exhaust passage entirely
through it; a steam chest cover provided with
the bottom plate G/, the port e eut through
said plate,thechamber ¢’; the passage f lead-
ing from said chamber; the valve seat m'
surrounding said passage f; a valve for clos-
ing said passage f; and the passage d leading
to, and communicating with the passage ¢
through the steam chest casting.
Intestimony whereof I havesigned my name
to this specifiecation, in the presence of two
subsceribing witnesses, on this 10th day of

| April, A. D. 1893.

FRANCIS W. DEAN.

Witnesses:
N. C. LOMBARD,
W. E. MATHEWS.
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