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—
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To. all whom 1t may concern:

L - ao.

* Be it known that I, SaMusL M. VAUCLAIN,

‘a citizen of the United States, residing

“Philadelphia, Pennsylvania, have invented

certain lmprovements in. Articulated lLoco-
motives, of which the following 1s a speci-
fication. o |

- My invention relates to certain improve-

‘ments in the construction of a locomotive of

.10

the articulated tvpe, that is, one i which

~there are two frames pivoted tozether, each

. frame carrying driving mechanism.

In. this type of locomotive the usual prac-

~tice has been to mount the boiler rizidly on

15

one frame and gllow it to overhang the other

- frame, providing suitable. supports for the

~ construct a locomotive of this typ

20

overhanging portion. -

The main object of my invention 1s-to so
e that the
boiler - will be -supported ricidly on both
frames, and _to accomplish this I make the
boiler in two sections and couple the sections

together by a flexible joint.

© 95

. A further object of the invention is to so

desizn the boiler as to utilize the tlexible con-
~ necting section as a secondary combustion

“chamber, and mount the superheaters at this

- 30

“point withimn the boiler. -

A still further object of the invention is to
utilize one section of the boiler as a feed

‘water heater, the other section as the boiler

. proper, or to use both sections as the boiler

30

proper.. L
~ In the accompanying drawings:—Ifigure 1,
is a side view of an articulated comPound
M1z, 2
' ?

- "locﬁmotive illustrating my invention;

~of the locomotive, with
awav to illustrate the tubes; Fiz. 3, 1s an en-

40

sectional view on the line 55, Fiz. 3; Iix. 6,

45

is an enlarged side view of the center portion
portions broken

larged longitudinal sectional view on the line

3—3, Fiv. 4, of the center portion of the

boiler; Fig. 4, is a transverse sectional view
on the line 4—4, Fiz. 3; Fig. 5, 1s a transverse

is a sectional plan view on the line 6—06, Fiz.

9; Fig. 7, 1s an enlarged view showing the

preferable form of the flexible joint between

. the  two sections of the boiler; Ifig. 8, 1s a

50

plai view of the pivot coupling between the

two sections of the boiler illustrated in If1g. 2;.

Fivs. 9 to 14, inclusive, are views showing

_c!i_ﬂ"er.ent 'niod%ﬁcations_ of the flexible coup-
ling; Fig. 15, is a side view showing the ar-

d’.

rancement of piping between the two sec-
tions of boiler when one section 1s used as a
feed water heater and the other as the boiler
proper; Fig. 16, is a side view showing the
arrancement of parts when both sections are
used as the boiler; Fig. 17, is a view of a
modification of the arrangement of the lower

iping when both sections are used as tne
Eoiler proper; and Ifig. 18, is a side view of a
locomotive illustrating my invention, the
Jlocomotive beine of the type m which the
low pressure cylinders are at the {rent end
of the forward frame, and the high pressure

ng. _ .

A is the rear frame of an articulated cor-
pound locomotive and B is the front irame,
eaci squorted by a set of driving wr.eels and
coupled toget:er by a pin ¢; tie pin extend-
ing tirougi openings in brackets ¢ and b pro-
jecting from the frames A and B respectively.

Supported on tre frame A and rigidly se-
cured t.ereto 15 a section D’ of tie boller D

and supported rigidly on tie {rame B is a sec- .
.tion D? of t:e boiler. Trie section D’ has &

fire box dand t' e section D? lias a smoke box
Boti sections are rigidly supported on
t:eir frames and are connected toget-.er by
tre flexibie section E. Tuis section can be
constructed in many different ways, but al-
iowance must be made for suflicient move-
ment to permit the locomotive to pass around
curves of t-e ordinary radius.

Referring to Fig. 3, t: e section K 1s made

up of a series of rings e alternately secured to

eacl ot! er at tieir inner and outer edges, as
clearly slh.own; t! eze rings are made of com-
paratively tiin metal and tiere is enough
gpring in t..e metal to allow one section of
t..e boiler to move out of line withu tie otlev
section wit .out opening t:e joints. Tiese
rings may be secured togetler In any man-
ner, but I preferably secure t..e mner edges
by rivets ¢, and secure t' e outer edges by
bolts €2, asillustrated in ¥ig. 7. _.

In order to prevent t' e soot and cinders
entering ' ¢ spaces between {7 ¢ rigs I form
internal flanges ¢ on eac’i alternate ring and
t"eze flanges overlap each ot er, as illus-
trated in Fig. 7, closing te space between
t"e rings and preventing tie accuinulation
of soot or cinders in tie narrow-spaces. A

curved flame plate ¢! may also be provided

T FIRM OF

55
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65

cylinders at the middle of the driving group-
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5o as to direct tite flame away from the
ring, if found de:zirable. Tris flame plate

is clearly illustrated in Fig. 7, alt_ouga.

omitted from t..e ot.er fisures of t..e draw-

5 ings to avoid confusion. '

L
-

In order to provide space for superheaters
T do not extend t.e tubes of the sections of

tle boiler to tie end of t:e zections, but

nlace £t e tube s! eets d?, &, some drstance
) 7

10

15

away from t ¢ {iexible section K, so as to
form c.ambers I, I/ for t.e reception of
super. eaters G and Il; these superieaters
can be of any type de_ired. ' -

In i e pre.eut con:truction of locomotive,

as siown in Fig. 1, t. e tign pressure cylin-

“ders A’ are at t. ¢ forward end of t' e frame A

g
-
o

(g
et

ligh pressure ceylinder and before 1t enters.

3D

and t. ¢ low pressure cylinders B’ are at t.e
rear enil of t. ¢ frame B, so t.at toe Lig:
and low pressure eylinders are consequently
clo-e toget er. T. e cylinder-casting A® sup-
ports t e forward end of t. ecection 1 ot t e
boiler and 1 e cvlinder eaxting B* supports
tie rear end oftt ecection D* of t. ¢ botler.

I iave found it preferable to super.eat t e
steam before it enters t. e i igu pressure cyl-
inder and to re-super. eat 1t as 1t leaves t e

t: e low prezsure cylinder, and in t e con-
struction si.own in t.e drawings, for in-
stance Figs. 2 and 3, G 13 tue super: eater
situated bLetween t e boiler and t.e Iigo
pressure cylinder and IT is t. e super. eater

situated between t. e 1igh pressure eylinder

and t..e low pressure eylinder.
T:.e super. eater G consists of two headers

g, g at t. e top, and two i eaders ¢', " at t. e

“bottom; connected toget! er by vertical tubes

40

49

Al |
Q-

60

ﬂ 5

g%, and t: et eaders g, g are connected to t. e

from t e steam

Ti 1:

steam supply pipe 1 leading
dome I’ int ecection D’ of t e boiler.
pipe i3 provided
y. Tee lower ieaders ¢

through passages ¢’ to t' e tig.a pressure cyl-

!

inders A’. one on each side of ti.e locomotive.
y -

T. e super. eater II con:i:ts of an upper
Leader I and a lower ! eader 2/ connecteda by
2 ceries of vertical tubes h%  T.e lower
Feader Las t.ree necks, ti e center neck A°
connects wit 1 t. e ex aust pascage £fromt e

riga pressurke cylinders A"t rougi: t. e flexi-

ble pipe K, and t e necks k* communicate

with t e passages b" leading to t e low pres-

sure cylinders B’. T.e ex aust from t e
low pressure cylinders passes t rougn t o
pipe 8 to the exhaust nozzle 0° mn t.c
smoke box d’ of t e locomotive. .

The connecting pipe K consists of two sec-
tions I, k% the section £* is adapted to shde
within a stufling box In the section £/ and
the free end of each section is in the-form of
a ball adapted to.a socket £7 firmly secured
one to the eylinder casting A% and the other
to the eyvlinder casting B2 -

it will be understood that the particular
form snd arrangement of tie superheater

-

wit1 t. e usual t.rottle valve
are connected |

|

512,023

may be modified without departing from
the essential features of my invention, as
any type of superheater may be used. -

if 1t 1s found desirable, L may couple the-

two sections of the boiler at-the top by a pin
connection, as itlustrated in Figs. 2 and 4,
the pin ¢ alining with the nain coupling pin
¢ which conneets the two scctions, as illus-

trated in Fig. 1, and this pin passes through

‘THPI

projections or brackets €, {75 the bracket ©
being secured to the upper poriton of the

74

70

seetion D7 and the bracket € heing secured -

to the upper portion of the seetion D* - The

pin ¢ passes through plain openings 1 the-

bracket C and through a block ¢*, and this
block rests in & cavity in the bracket {7,
the block is held centrally by two coiled

springs ¢® also mounted in the cavity,.as

illustrated in Fig. 8, so that wiile the pin ¢
acts as a pivot thetre is a certamn amount or

sive to the pivot, owing to the construction
of thesprings ¢ . |

In order to stiffen
the two _
provide rods m, m, one on each side. of tae
boiler; these rods pass thirough the braciets

the connectlon botween

m’ on the section D’ and brackets m* on the
section D2 Fach bracket has a concave

seat to receive the convex portion of & bloek

m?, and between this block and the washer
m* on the rod is a spring m®, so that the rod .
m is under tension at all times, but the holes

in the brackets arc of sufficient size to allow
the rod to play when the section ¥'1s flexed,
but when the engine is on a straight track
the rods tend to keep the two sections firmly
in iine. o S o |
 Instead of the flexible section I& made up
of o series of ring niates, as illustrated in ¥ig.
3, T may make the sections of a corrugated

plate as shown at ¢ in Fig. 10, or make 1t of

a series of rings WU-shaped in cross section,
the rings ¢*, ¢’ alternating with each other

and riveted together as illustrated in Fig. 9.

Or the ring section ¢® may be used having

external flanges at each edge and extending -

over the flanged ends of these rings are other
rings ¢! having internal flanges, and each
ring is drawn tightly onto the rings ¢° by
bolts €1, as iHustrated 1 Figs: 11 and 12.

Figs. 13 and 14 show plate rings similar
to those illustrated in IFie. 3, with the excep-
tion that clamping rings p, p’ are used to

hold the edges of the abutting rings together.

Other means of forming the flexible sec-
tion B may be resorted to without departing
from the essential-features of the in vention.
As illustrated in Figs. 2, 4 and 5, 1t will be
aoticed that the tubes ' extend from the

tibe sheets d2 of the section 1Y of the botler

sections 1Y and D? of the botier, 1.

80

ane

g5

90

100

106

115

126

-

120

to the tube sheets at the fire box end, and the

tubes @& extend from the tube cheet ¢ of the

section D? to the tube sheet at the smoke
box end of the boiler, and the tubes @® are

less in number but greater in diameter than 130




10

15

£

the tubes ¢*. 'This construction is particu- | to the cylinder castings or the frame of the

larly advisable when the section D* is used as

a feed water heater, the section D’ being the

boiler proper. When both sections are used
as a boiler then the tubes may be of the same
diameter and of the same number, or the
tubes m the section 1Y may be ereater in
diameter than the tubesin the section D2
When the section D? is used as a feed

water heater then 1 prefer to couple the

sections as illustrated in Fig. 15. Water is
pumped into the feed water section D? (by a
donkey engine) at a low point, and this will
displace an equal quantity of water which is
already In the section and which will be

forced through a pipe S connecting the upper

portion of the feed water section D? with the
steam section D',  As shown in Fie. 15, the

pipe S1s made in two sections 87, S2, the see-
. J )

tion 8’ is attached to the upper portion of.

the section D? of the hoiler and the section S2

18 connected to the lower portion of the sec-

25

30

85

tion D’ of the boiler, and the two scetions of

the pipe are connected by a sliding ball and
socket coupling s similar to that whicli
couples the exhaust pipe of the high pressure
cylinder to the superheater, as illustrated in
Fig. 2; the couphing has balls at each end
adapted to sockets in the sections &, S? of
the pipe S, and is made in two portions, one

- portion adapted to slide in the other.

A check valve & is used so as to keep

steam from crossing to the feed water

heater, but this check valve is.not absolutely
necessary as if the heater section D* 1s always

kept entirely full of water no siphonic
~action would be possible. -

~ When both sections of the hoiler are used

40
45
50

55

65,

for the generation of steam, then I prefer to

couple them together, as illustrated in Fio.

16 or Fig. 18, by equalizing pipes P and T.

The pipe P i1s connected to both sections
below the wdter line, preferally as near the

bottom as possitle, and this pipe has balls
at each end adapted to sockets in the elbows

p” which are attached to the boiler seetions,
and this pipe P is made in two sections, one
adapted to slide in a head p* on the other so
that 1t will accommodate itself to any move-

ment of one section independently of the

other.

The pipe T is the steain eqqualizing pipe a.m_l'.
1s coupled to the upper portion of each section

as shown, and at each end of this pipe ave
balls ¢ ¢ adapted to sockets in the elbows ¢
(Fig. 16), or-the domes D?, Dt (Ifig. 18) and
this pipe T is also made in two sections, one

- T —— A o

engine, and formed in these heads are sockets
for the reception of the ball ends p° of the
ipe P/, which i1s made in two parts, one part
aving a head into which the other extends 70
so as to attain the same result as attained in
Ifig. 16, namely to allow the pipe to accom-
modate 1tself to the movement of the two
sections of the boiler. '

The arrangements shown in Figs. 15, 16
and 17 may be modified without departing
from the essential features of the invention.

In Iig. 18 I have shown a locomotive in
which the low pressure cylinders B* are
located at the front end of the forward
irame B and coupled to a pipe I’ leading
from the superheater H, and having a short
couple to the nozzle in the smoke box; a
curved supply pipe K’ leads from the hich
pressure exhaust passage .to the saddle II*
supporting the rear end of the boiler section
D? and the superheater .3 o

It will be seen by the above description
that I am enakled to make a boiler in two
sections, one flexibly connected to the other
so that 1t can be adapted for use in the con-
struction of articulated locomotives which
are very long and which require a boiler of &
laree capacity. . - '

- By my mvention as above described, T
secure each section of the boiler rigidly to its

75

80

90

95

“frame and pivot the frame together and

—

section having a head # into which the other
_ b 1

extends, so that this pipe will accommodaie

- 1tself to the independent movement of the
~sections of the boiler. -

In Fie. 17 T have illustrated a modification
of the arrangement of the lower pipe P, and
in this instance the pipes p*® extend from
each section of the boiler to lg:ea.(-'lg »* secured

| cured to the other frame, and a flexible see-

- flexibly connect. the two sections of the

boiler, which will allow the frar:es. free
movement, thus dispensing with the ob- 100
lectionable ©verhanging features of the
boilers in this type of locomotive. Iturther-
more, I provide a central combustion. cham-
ber which In many instances is desirable for
the proper combustion, of fuel. 105
-~ Leclaim:— o N

1. A boiler made in two sections, one sec-
tion flexibly connected to the other.

2. A boiler made in two sections, a com-
bustion chamber between the two sections, 110
the casing of the combustion chamber being

| flexible.

3. The combination in a locomotive boiler,
of two sections, one arranged in advauce of
the other on the same longitudinal line, with 115
an Intervening flexible section coupling the- -
two sections together. ' ‘f o
4. 'l he combination in a locomotive boiler,
of two sections, one arranged in advance of
the other on the same longitudinal line and
spaced apart, and an intervening flexible

- section coupling the two sections together

and forming a combustion chambér, with
tubes m each section. |

5. The combingtion m an articulated loco- 125

motive, of two frames pivoted together, «

boiler extending over both frames and made
in tworsections, one section rigidly secured to
one iframe and the other section rigidly se- |
130
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tion cotl glmﬂ one section of the boiler to the
other so that the boiler wiil accommodate
useh +6 the movement 1}1 the two frames.

5. "The combination in a boiler made 1n |
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‘0 sections, each section having ‘independ-
nt fubes, with a fexible connecting section
i7 he tubular {}f‘tiﬂﬂ‘- of ‘1116 hoiler,
at the ﬂem e connection bom;:::
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7. The combination in & bo (5
ether by an inter-

5 n?wul& 50CHI0N, nulegmfi@m tubes

in each section, the wﬂ"ulmg‘ seetion bemg

free of time mw mrmi}w a combushion

"“lml ?‘ E‘l Wik Ll]ﬂm LEI“ Ht}i H% UL {0 I‘LIF}{!SHHI}

wm RPEE throueh hm tabes of one section

‘11

Jh the tubes of the other section. |
Iho compin m-m i a botler, of two

seetions coupied t(‘*ﬂf‘-"i et bv an intervening

i

reet at each end | and tubes ::*xwmlmg

“m’xlmm tube sheet 1o 1 liﬂ obther, w 1’m. & mpe
tng tae wmterior of one section with

erior of the other section.

E

tions, & flexibie ﬂ;uwmv‘ £ mnettr“ﬂ‘ one sec-
tion to the olher, tube sheets in each end of

each sechion, wbm extending from one tube
shoet to the other in each section, two pipes
{zmzplﬂ o the seetions together, one pipe con-
nected 'to the top of each H{E{}lel and the

other pipe conuected to each section neag

the bottom, each pipe being iexible.

10, The cor ﬂbmmmn in an articulated lo-

comotive, of two frames counled together, a
hotler zzmdﬂ 11 two seetions, one section rig-
idly secured to'one frame and the other sec-
tion- r'midi“ secured to the. other frame, &
{lexible section ¢ smmifnw.;,ne two sectm:ﬁs of
the boiler, each mmtym having indepencient

_tuh._s therein, and a flexible ?lpe soupling

iﬂi* nterior orf one se(,tmn witi +he mterior

oE tzm other sechion.

- 11, TThe combin ation in an Mbeui.a,ted
cametlmj of two frames, a, boller moml‘ted
anove tha frames mads in two sections, one
section rigidly secured to one frame and the
other seetion bei ng ""wudl}f secured to the
other frame, 2 ﬁf" hie CONnes tmﬂ H‘*ombm

cmr*"tﬂﬂtim the two sectlons and mr nm ac

('nmm%tmn chamber, tube sheets 1n em_h
section arranged some {th&,‘i‘m@ from-the end,
4 SUDK ~hoeater mounted in the end of each
section, high pressure eylinders on one framne
and lmv DIEISUTE mrlmn:wn on the other
frame, one %U?)Hhﬂ” ar “mn‘mww ating with
D10 B E:Uuﬂ of the boiler and with h{‘ high

}‘,ru e lile

passage and to the exbhaudt passage leadmn

from the high npressure.cy linders.
i2. The mﬂ} st en in & iﬂmmotwe 01

ettt

the srticulated typs, 0 two-Fraines pivoted

Fi=

oller consisting

Che mﬁiht stion  chamber inul

¢ connection, each sect tion having a
.

10 {*nmﬂ'ﬁ%twm in a poiler, of two sec-

eam PRSSAZE, the other super- |
heater G{}ﬁ’iﬂﬁtﬂﬂ to the lﬁ‘w }Jwamw steam |

L

et | L - ;:'

? tof*e‘bhez a boiler {,xtendmu over Dboti
frames ELIld made 1 two sections flexib 1y con-
. nected, one section rigidly mounted on one
frame and the other section rigi ty nwmlted
- on the cother frame, high pressure ‘eylinders
carried by one frame, 1ow pressure cyhnders
carried b} the other f}.a,me two superhieaters
one connecterd to the b@ ler and to the supply
pipe leading to the high plesmumymdms the
other SUpClJ‘*G*‘*LCl connected to the exnaust 7
pipe of the high pressure ¢y linder and to the
supply }}1}JL; ol the low Dressure o Thmm, Lhu

exhaust pipe between the high pressure CYVi-
indler and the Supmh@mm heing Hexibie 30 48
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13. The combination in w:z articulated lo-
comotive, of two frames pivoted togetner, &

wh
it

-

o

ber coupling the Lw o sections and form
combusiion chamber, tubes in each sectle
2 Iue i 1OX &n 1111310‘ me ;}t o1 -~»-e- -wm s:)t Hm

Ll o
pott
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Jtdns
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sectio i m@ hoiler, and 3 1ir.f{1u?l{"‘ f’"”*‘-i con-

heaz*'i"m; th L walter spm{* [ ong section of the
boiler with the water space of Jm OLieT 860~
tion of the boiler. -

14. The combination i a boller made i
two sections, a coupling member con eting
the two se r.,tmm; ﬂlrl Cnm;hlw raember bemu“
‘made up of a.scries of TINgs attached qhm—

nately at thelr inner and aatm edges.

i5. The cmnbumtmp in 2 boiler made in
two sections spaced zm%?‘i;? A coupling meni-
ber ozeupying the -spac E}eiﬁvee:u he sec-
tions, said C{}tlphﬂi“‘ mmﬂbm being made up,

1..|

- g e

-t

ble connection, with overlapping flanges on
some of the piﬂ.aeh Hdorming & prote Oimﬂ
‘shield - L

:. The combination .5,1: 2 hoiler made in
twe Sedwm spaced apart, o mzmmﬁmﬁ" mems-
ber consisting of a ::re,ilﬁ?_i of riugs sec red to-
cether wmhm&iv ot the inner and ouler

= = w1 hedy e .-

where the ﬂexmlﬂ memboer g counled to one

et = omsk wd—w-—- ¥

from the connecting plates.
17 Thecomb mmummﬂh} omotive, of twe

- T T

over hoth fraimes anidd 1*1‘1{1(* in two sections,
one section rigidly attached to ohe frame, the

othm section rieidly attached to the other
frame, a flexible nwnﬁ}e connecting the two
q-{h(‘tmna of the boitor, £wo }}lﬂi‘]ﬂ"{‘a one ex-
- tending from one see ton of the 1011(}1‘ and the
other ex *’wmhnfr from the other scetion of the
boiler, and o Divot pii mmwc’rmw the two
b L{,Le ' ‘
.. ”[hu combma‘tmn ir a 107 onwt'ive, of
- twn fmmes pwated together, a boilerex tend-

— e Tee—mp .y e i e e T ———

|
|
.
?
| tions, one section rigidly &ﬁt&ﬂjﬁd to one

fo accopumodate itself fo the movementy oI

poiter eximmuw over both iraines, suic hoiler
Selng 1}1*11:& in two sections, & flexible mem-
N |

odoe, and a deflecting flame plﬁ,*ﬁ at & point

of the sections, so as to direct the flame & NOY -

inz over hoth irames “and made in two sec-
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- frame, the other section rigidly attached to

ets, one extending from one section of the
boiler and the other extending from the other
section of the boiler, a pivot pin connecting

“the two brackets, said pivot pin passing

10

through holes in one bracket and through a
block carried by the other bracket, and |

springs at each end of the block.
19. A boiler made in two sections, a flex:-

ble coupling connecting the two sections, and

‘a.rod at each side flexibly attached to the

- sald sections.

- 20. The combination in & locomotive of

the articulated type, of two frames pivoted
together, a boiler extending over both frames
and made in two sections, one section rigidly
attached to one frame, the other section rig-
idly attached to the other frame, a flexible

“member coupling the two frames, brackets

on each side of each section of the boiler, rods
at each side of the boiler extending through
the brackets, and springs between the ends

of the rods and the brackets forming a flexi-

~ ble auxiliary coupling.

30

-
-t

21. The combmation in »n articulated
locomotive, of two frames pivoted together,

“a boiler extending over both frames and

made in two sections, one section carried by
one frame and the other section carried by
the other frame, a flexible member connect-

ing the two sections of the boiler, brackets on

each section at each side and each bracket
coneaved to form a socket, a rod at each side

of the hoiler extending through both brack-

 ets at ench side, a block at each bracket hav-

40

ing a convex portion adapted to the sockets

“in the bracket, and a sFI'mn' mounted be-

tween the head of the rod and the blocks, the

“ rods forming auxiliary connecting members.

5)2

_ The combination in a boiler made m
two sections, a flexible member connecting
the two sections, independent tubes in each

section, one section forming the boiler proper

and the other forming the teed water heater,

!

i3

and & pipe leading from the upper poition of
‘the other frame, & flexible member connect- | the feed water section of the botler to the
ing the two sections of the boiler, two brack-

lower portion of the boiler section proper,
said pipe being flexible.

- 23. The combination in a boiler made 1n
two sections, of a flexible member connect-
ing the two sections, independent tubes n
each section, a pipe connecting the upper
portion of one section to the upper portion ot
the other section, and & pipe connecting the
lower portion of one section to the lower por-
tion of the other section, both pipes being
flexibly connected.

24. The combination In an articulated
compound locomotive, of two frames pivoted
together, high pressure cylinders on the rear
frame, low pressure cylinders on the forward
frame, driving wheels for each frame, a boiler
extending over both frames and made in two
sections, a flexible member coupling the two
sections of the botler, the rear section of the
boiler having the fire box and recessed at 1its

forward end for the reception of a superheater

and having independent tubes, the forward
section having s smoke box at its forward
end and recessed at its rear end for the recep-
tion of a superheater and having independent
tubes, a superheater in the recess i the for-
ward end of the rear section of the boiler,
said superheater being connected to the
steam space in sald section and to the steru.
supply pipe of the high pressure cylinders, &
superheater in the recess in the rear end of
the forward section and coupled to the ex-
haust passage leading from the high pressure
cylinder and coupled to the inlet passage
leading to the low pressure cylinder, and an
exhaust pipe extending from the low pres-
sure cylinder to the smoke box.

- In testimony whereof, 1 have signed my
name to this specification, in the presence of
two subscribing witnesses. ' | '

SAMUEL M. VAUCILAIN.
Witnesses: |
GRrA¥TON GREENOUGH,
CHas. A. WIGGINS.
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