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To @i whom 1 may "mc@m

2e 1t known thet T W yLLias DALTON, of
&sm iectady, in the (mmty of m.-h nea,mdy.

211 ifiuis of New York, have invented a

certain new and !mﬂfm %mprf:mmmut i)

“park - Avresting Appliances for Lignite-

*mm_h .u{ comotives, of which unprove-
lowing i q specification. |

ont ipvention 1s of the ssme class

nd th:: the same general object, as

L e %btﬂ;c 101 (}i W ﬂﬂﬁm

ke
¥
-y

. ...-.|.-:|._
F‘-"l‘-"-"‘ I‘\-.h-F'-

nmmuﬁ thu stz uu:,iﬂ ‘z‘ ’Hﬁture& di&«-—
_ E T wmwmmi by dispensing
with o specially formed cyls n}gm‘ saddle ‘wﬁ

};tundmg clnGer ¢on mm GY

1{1

L L
3 1'#*}11‘1.?*11{1 hr G
a2, and providing o mdmt(‘r Casing ¢ %
front m the i‘lﬂd
honper, ana cx)_r.ﬂa;u Ing a rﬂm ity of veturn
h,(uhi“afl channels sepax

withst and the nhrasion of the Cmdprsh 8, (i-
1601 and repdily 1‘@31%211)]@ connection from
SN ..fuh ifn agzn{.g, to the exhaust pipe;
and 2 renewnble bushing in the exhaust pipe
nreteg hmr ihe latter ff{m; wear by the im-
naet of the cinders discharged tI”'{m*'}h 1t.

"mh 113 DYOVel ent dudnm 1 he*‘“w“‘i“’w

Tn the accompanying {ir.;n“mgﬁ' Figuye 1
s o vertical ce: 1%,;'.:1’5 section through a lpco-
:ﬁm e smoke box and stack, }Huan ating an

iu*mmn of iy invention; Fig. 2, a Wr’“

1SVerse secﬂﬁn tbmuﬂﬂ Uua same, on

ne-iqae of Fig. 15 ang, ¥1g. 3, 4 partml

er end view of the radiator cas sing, show-
he .;11}*3!&111011 of removable plates.

My 1n rmmng: is hereip e:{emphﬁed as ap-
phed 11] connection with a locomotive bmlﬁ}g
4, of the ordingry type, having a ph arality
xtending from a rebox at
1ts reat ﬂﬂd which is nat cshﬂwnj tc a smoke

111

box, 42, at 11“%; front end, wmah 18 prmflded_

with an open stack, 4, :.11{1 is fixed to cyhn-
Gor saddles, 12 wcuu“l to the side Tranes
ot the lucms,muw axnd utwmn the cylin-
lfz’-'f'h, 192,

n the practice of my mwr*tmn a1, Il-
tha*l deflecting plate or diaphragm, 4% is
located, as 1n ordiary practice, {fﬂ‘qu{i o
the front 1111{—3 sheet, 4‘. axm projects down-

uuli'dhf and  forw udjy from a Tevel above

the ‘"op row of tubes, across the smoke box,

rated by pl‘ltfﬁa of mate-
rial of such hardpess as m more effectively

i

‘11\(;; ALY {,euuﬂ

Cwhich 1 tnumn dm Wi

[ I P —

4o, An extangt mm? 64,
lkno g. form, 1s m_xeql Lo ah{, Whnda} %Jflfﬂ’eb.}
12, ,,m& copmunie 1’1:19_% i the usual manner

with the exhaysi }_mzazzgf,,.-} of the « Vlmdexs,
122, "J‘M{Jl] e mmwd_ therein, the exhaust
pipS 13%111{“1 vovided, ai

i top, With an ex-
Emnm MHAA S G40, 5 2
1n11

Sh 11‘1" "M.I.C“at” {;-'[' d"l‘y
mn‘:&wu u,i.af%. 1}_1*6 rg;‘i'mcl " 15:551‘1& uwﬂ S~
rounds the exbaust pipe, *‘]H TN ¢3!
for ﬂl‘ ugtis Mag:} nhiwh 1§ One weﬁi ads wpted
to 1],1,8 reqnwwlaq of pmﬁtica] service, COn-
sigting of a shes of ne ttm or peifomt ed

iﬁﬂie, —l-f }vhir‘*h }1 tﬁﬂd& from the {“lﬂﬂettln“'
}Lg.m 1‘3 to o neay the fromt; 4%, of the
smoke bex, the ne tiing or ;):z'mmfﬂd h?{ the

-—-

bemngu 25 :3},10“'”371 L.ipw,wdi“}? inclined forward
£ the exhaust pipe. The botto 1,,91* thﬂ

51’110116 bo::«. is 1;,110 ectﬁcl by a 111,11116 ot 1dr%—

,*‘rs“y mate 11@1, Lo,

't he sinple box s ext ﬂ‘ngzed for u short (h%-
m(,e in advaice m the eyl lindey saddles, 12,
and 30 open m; ped capger hopper, 6, which
forms o rpcep! tacke for the sparks md cinders
1]xtlt are vamvm,dl} d%ﬁeci;ed %ﬁ; the de-
.,ed;m pla,t@.,, 45, is connected (o the bottom
(x,t the smoke b{},‘.-.., in front of the eylinder
saddlos and E,I‘gilﬂld a1 Opefm 68, Tornmﬂ
*1‘** LSVEY: awi" 1) i;hxa ‘imttmu of Ln, %nwlm U()E
mrj of w length f;ﬁwl to about one-half the
diang 1;&; m‘{*z {:hi oy such a3 oy Le ‘-ﬁlill—
cient o g}?*{\%’itifﬁ an ample area 1or the de-
1oy, EM lmgpvf 4, Ver-

tical gw,,mr;ﬂ pngieh 75 are fixed to the bot-

towy of the E::%}.?}Q}LE box, on each side of the

exl anst pipe, said plates extending from a
plane g short distapee i resy of the ex-
haust 1)11“—" m or near the cinder *"klhww
opening, 6% im imlc’m}rl of-satd plates be-
ing to separate or Tecy apart the currents

of “cinde ers which %m,kt the cur ved sides of

the ”moke bﬂl‘a 01} Qp*m&lte sides of the ex-
]mu st nozale, and which would otherwise be

prane | 11@1'{-“-}%3 aid would there form whirl-
g cirrents which would tend to iift and
carry i‘lwm, divectly to ﬂhe spark arrester.
An up per i uitmn plate, 7% extends across
ihe smoke box above the dividi 10 pi._-m‘:a 7,
the Spaces below said 1).,11!111011 pla ¢ and be-
fween it and the refractory iing, 40, tori-
ing  channels through fmn the emders
rdly toward the
refractory lining, arnd w}mr ated from the
OHEeS i;ﬂ;u' therv w’fmw in  thoer ahwi,“wv

from the boiler {ubes, pass toward the einder

of any suitable

;eleef ect

4:11 fected From e.f.wh side toward the central
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delivery opening, 6% into which and into the
- subjacent cinder hopper, 6, they are diverted

damaged parts; more effective actionin the
disintegration of the cinders by the presen- -

tation of a greater number of sharp turns in

by an inclined cinder hopper deflector, 77, ex- . sharp turns in
the repeated reversals of their directipn «of +

tending across the smoke box above the cin-

5 der delivery opening. o *
The cinders which are deposited in the
cinder hopper, 6, are discharged therefrom
by the suction uduced by the exhaust blast,
by which they are drawn into and through a-

10 cinder cooling conduit and ejected therefrom
- through'the exhaust nozzle, 64°. In lieu of
using, as a cinder conduit, a pipe of consid-
erable length, extending first rearwardly
from the cindetr hopper and thereafter for-

15 wardly to the exhaust pipe and nozzle, as in
the application Ser. No. 471,262 atoresaid, I
provide said conduit in the form of a plu-
rality of return bend, or alternately reversely
extending, passages or channels, 11°, which

20 communicate at alternately opposite ends, so
as to form a continuous conduit. Said pas-
sages are preferably of rectangular section,
and are formed in a radiator casing, 11,
which 1s secured detachably to the cinder
hopper, 6, over an opening in the vertical
ifront wall thereof. The radiator casing, 11,
15 a box or chest of cast or wrought metal,
of substantially rectangular transverse sec-
tion, and having openines in its ends, the
30 Year opening registering with a correspond-
Ing opening in the front of the cinder hop- -
per, and the front opening being closed by
& removable cap-or cover, 115, The bottom
of the radiator casing 18 located a short dis-
35 tance above that of the cinder hopper, and =
deflecting plate, 11°, projects downwardly
and rearwardly from the top of the lowest

of the channels, 117 so as to cause the cur-
rent of cinders to be drawn below said chan-

traverse through the: plurality Ofﬁhf.&n""”[;
nels; and the location of the conduitinfposi- i .
tion where it is exposed to the fullest extent /i’
to the cooling action of the air wher (i

locomotive is running, AR L
1T'he space within the radiator casing above ;s
the uppermost of the 'return bend chanhels, -
11°, therein, which constitutes the avenue for

W,

. : . | ' ' Ao e
the discharge of cinders from the casing, is

F

connected. by- pipes, 9, passing: ,'thxirbug'jhaiig the .
cinder hopper, 6, the cinder delivery open: gqy .
ing, 6% and the smoke box, with a discharge <. -
nozzle, 9%, located within, ‘and - preferably
concentric with, the' exhaust .-,':'-h'gf)leie,' 642
The pipes, 9, are made in separate'and con-
nected sections, 50/ as to'be readily TENEW- gy
able when requived, and to protect ithe dig-:
charge section from tlie 'abrading action jof -
the cinders, a removable bushing, 9*,'is fitted .1
in the said section, at and above the junction "
of the inclined portions of the pipe: ), there: gg
m.  To the same end,"a removable protect+
mg facing, 119, may be located at’ the angle .
of the lowest of the pipe sections, 9, with the
discharge passage from the radiator casing.i .
it will be seen that by reason of the rela-gs"
tive location and co-action ot the nozzles, "
Y and 642, the cinder hopper, 0, the radiatot
casing, 11, and the connecting pipes, 9, thy
suction of the exhaust blast will ‘draw the L
-cmders from the hopper, 6, through the 100
chanpels, 11% of the radiator casing, and
thenee through the pipes, 9, and 8ject them,
ningled with the exhaust steam, through the
stack, 4* In and by their traverse through

b
o

40 nel and reversed in direction before enter- | the channels of the radiator casing, the ag- 105
,Ing it, o gregate length of which is considerable, and
-~ The plates or partitions between the alter- | their admixture with the exhaust steam, the
nately forwardly and rearwardly extending | cinders will be disintegrated, reduced in tem-
channels, 11 arve, for convenience and sim. perature, and extinguished when they ate
45 plicaty of illustration, indicated in Tigs. 1| discharged from the stack, and, consequently, 110

and 2 as being formed mtegral with the
~body of the casing, but they may, as shown
1 Ifig. 3,be made separate therefrom, either
individually or in one or more sets or sec-
50 tions, so as to be renewable when sufliciently
- worn by the abrading action of the cinders to
render renewal necessary or advisable. To |
more effectually resist this abrading action,
tne plates or partitions, as weli as the body
55 of the radiator casing, may, with advantage,
be made of special material possessing &
high degree of hardness, as, for example,
chilled cast iron or manganese steel.

risk of fire damage to property adjoining
-the right of wayv, which has heretofore nl.
vays obtained to a substantial extent will be
eliminated. - | |

I claim as my invention and desire to se-
cure by Letters Patent; _

1. The combination. with a locomoti ve
boiler, of means for separating the solid and
gaseous products of combustion escaping
Trom the boiler tubes. » cooling conduit com- 120
posed of a plurality of communicating alter-
nately reversely extending channels or pas< .
sages located in advance of the forward Sup-

=

- Among the advantaces of the formation | port of the boiler, said conduit being open
60 o1 the emnder cooling condnit in a register | at one end to the smoke box of the béiler, a 125
casing, as above described, may be enumer- discharge nozzle in the smoke box in which
ated economy and compactness in the con. sald conduit terminates, and a cylinder ex-
struction of the apparatus: the avoidance of haust pipe inclosing said discharge nozzle.
an additional passage in a cyimder sad-dle 2. The combination, with a locomotive -
65 or saddles; facility of renewal of worn or voiler, of means for separating the solid and 130
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| 111(,.1 sing sald dis

posed o1 a plura j

984

pi‘(}dUCt% of combustion escaping

OASEOUS
- tubes, a receptacle for the

from the boilex

~separated sohd products, a cooling conduit

composed ot a

plurality of (*0111111&111{”@\%13'1[3
alternately rever sely extending cha

1Nels RS2

tacle, sard condult belng onen at-one 911{1 e
sald receptacle. a discharge nozzle a0

smoke box of the boiler in which said con-
duit terminates, and a cylinder exhaust m P

narge nozzle.
The ¢ ﬂﬂbma fion, with a
b()ller of reans Tor sep:
f‘maem% pmduu% of  combustion eSCaDING
from the boiler tubes, a receptacie
separated solid "“:*ai}ducr,,._,j 2 casing cor mfemef‘q

to, and pm‘”‘*“* ing Torwardly from, said re-

ceptacie and 1n 1@5 ing & cooling con WUk con-

5%
nately rev ermel} ztending channels or pas-
sages separvated LN plates or pariifions, said
conduif being open at.one end to said recep-

i'

iy

{l'

..-
1

tacle, o dlschargﬁ nozzle 1m the smoke box of

hoiler in T‘-i”bfa sl conduif terminates,
cvimnder
lwhaw 3y NOZZIC. | |
4., uw combination, with a- locomotive
boller, o7 means for s e]:m ating the solid and
oaseous procuects of wmbuatmu Erbﬁcﬁ,::)li’ig
from the boiler tubes, 2 mwﬁtaue for the

%epwated schid pr {}ductsﬁ a casing connected

tne
QI it

Lo, :111{3 projecting OI“TEH dly h“enh said re-

d"}{'_'h

wm 4 plurality of plates or pa::**:nmm

in se10 ¢ hmg_ﬂ, forming mzmnunwmma Al
ternately reversely extending chanmels or
passages widch constitute a cm]_mg ondiit,

1 4
v 5

one which communicates with the
recepiacie, a discnarge nozzie 1 the sn 14}15*
HOX the boller, {‘{unmf-{fh*ﬁ pipe sections
feading from the mim* end of the condwit to
said dischiarge nozzie, and o eyhinaer
nmv-t *}1})1, inclosi; Ny S 11‘ {IHI}M”(* nozzle.

3. ihe -L_o.m}?natl(:rn, with a locomotive
b(:silm of means for sep: rating the sohid and
cascous products of combustion ﬁﬂﬂﬂiﬂ?’l
From the boiler t tabes, & Je{:e}uac*e for the
ﬁvp*?mtﬂd solid products, a casing C(mneﬂw“ﬂ
to, and Di mectmﬂ forwardly f?*m’m 51111
ceptacle and inclosing 2 cooling m"n"!t
composet ol a pmz*ﬂlw of L{anm“hm:.ﬁm}.g
alternately reversely extending channels or
passages, said mndmt hemg} open at one end
0 %‘ild receptacie, a discharge nozsle n Lﬂ{;
smoke box of the boiler in ﬁ’hm"i sald condud
‘erminates, a deflecting plate extend: rw
Hownwwd]v and rearw m:} v in the i recep-
incle above the opening of the conduit
thereto, and 2 C‘}T}illd{?,}‘ exnaust plpe inelos-
ing the discharge nozzle of the conduit.

6. T}*@ {*{}mmmhon vith a locomotive
hoiler, of smeans for “8‘}:‘:'1111{1}'1” the selid and
caseous products of combustion ew‘*ﬂ}‘ﬂns,{
from the botler tubes, a 1ef*ept¢wlr—= for the
,,enm ited solid product, a easing connectec
¢, and projecting forwardly from, said re-

the
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for i"}“ @

communicating alier-

» exhaust pipe inclosing said

passages located 1n advance of. uﬁld recep- |

ey T W ) L & T
-

murrn*‘u VB I
auﬁﬂ' the solid 2 imu-

'«'Z,Ts
5

ceptacie, a ifiumm v oi l}mii}h or partiiions
in said casing m; MING Commin ca*‘m al-
ternately I{A” rge aly E“’Leﬂtiiﬂﬂ channels or

,G&Swz Yes, one end of which cmm’nunii:a’i‘ﬁa

X

with the rﬂwpm cle, & discharge nozzie in the

‘sineke box of the boiler, connected pipe sec-
i..-[umh }e}*z - fromm the other end of the cool-

i
g (,{“iiflu‘i to sawd discharge nozzle, a re-
mombl L o located 1n one of said pipe

5eCt1oNS ai: : fmgle thereoi, anda ijllﬂ’iui-
exhaust pipe mcmbmgo the dis hmge nozzie.
" ‘-‘_.?-., in a character de-

an apparatus of the
bed, a cooling conduit cas
rear m:’:ﬂz}mrﬂ _ii,:ig]i*? 0 re
OpenIng in': » cinder recentaci

1g havmg 2

'I'l

e, & closed fromt

end, an @pemﬂg C’:Ghl*’ﬂdﬂlf&tdlg with a (LS-— _

smaoke stack, and g ph Hmh.,y of

E —

{“il‘“i SECIR S )

L"':.'-f
mierpgosed plates or_pe Hm,;a:m@ “which ‘sep-
arate. communicating alternately evergeiy
4 s oewd
B T w &

anels or passages constituting
it which commaunicates af cne
mdﬂr receptacle opening and

2t the iiéﬂ” er with the smoke stack discharge
ODENL, |

£ ; . Ly £ Ly

5. An an apparatus ot ths m acter de-

seribed, 2 cooling conduit casing hﬂuw a
rear opeming adapted to wﬂgﬂte with an
opening in a (,mdel receptacle, a closed front
end, an openlng communicailug with a Jdis-
charﬁe to a smoke stack, and a iait}mm:y of
mterposed *'}htes or partitions of special
materizl of & high degree of hardness, as
111&01 cast iron or manganese steel, sal d
fes %9@&1‘1?%}1@ fﬂtﬂrmuely uvel%ely e:

thﬂ channeis. OF Pussages comhturmrﬁ a
{:{;m,nﬂ conduit which communicates at one
end with the cinder receptaecle openmng and

fhe winoke stack dise h.:wuzl

'!l-un-iu-i

at the other wlm
{}]3€111
1)

g,
fn an apnaratus of Lhe
qertmed, 2 f'“{ﬁmg} conduit {:..1&!1!15}
rear opening adapted Lo register
{};}eri ne n a cinder receptacle, o clo
end, an Gpeunw P(mnmimmm

charge to o smoke stack, and =

|

naiacter de-
having o
‘{h Hil
ii(}lw;

Lirms e

Wi
sod

i
plumi._ztjﬁ'

interposed plates which” ave removable for
DUTDOSES

renewal and which separate

1"}1
FeVel eiy oxtend-

conumunicatimg alternaiely

ing channels OF PASSRZes COns ctituting a cool-
nge condulf w hich communicates at one end
with the in&er veceptacle opening and at
the other with the smoke stack discharge
opening.

10. In an appareius of the character de-
f*f*lbm, the combination of = locomotive
L{}ii*’ﬂ“ molke box, a lower cinder receptacle

commiunicating therewith, and:a casing con-
nected te and mmmumwtmﬁ with, said re-
eptacle and 111@!@%;134"}‘ a cinder {*oﬂ:}mm CON-
cuif r”)m;;(}am of a pln rality of ﬂ]ienmtsxw
veversely extending cha nnels or
commiinicati z,;, aft one ena with a discharge
to the stacl of the smole hf} antd at the
other with the cinder ?‘%@}}L weie.

11. In-an apparatus of the ci de-
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-scribed, the combination of a cinder recep- | leading from the other end of the cooling
tacle, a casing connected thereto and inclos- { conduit to said discharge nozzle, and a cyl- 10
mg a plurality of communicating alternately | inder exhanst pipe melosing said discharge
reversely extending chaunels or passages, | nozzle.

forming a cooling conawt which communi- ' WILLIAM DALTON.
cates at one end with the cinder receptacle, Withesses o

n discharge nozzle in the smoke box of a M. .\, Ginsiore,

focomolive botler, connected pipe sections W, IY, DryspaLi,
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