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UNITED STATES

1,469,172
PATENT @T["ECM.

EUGENE L. BARNES, OF BU“FI\LO NEW YOREK,

ASSIGNOR TO AMERICAI\T DISTRICT

STEAR COMPANY, OF NORTH TONAWANDA, NEW YORXK, A CORPORATION OF NEW

YORK.

Application filed March 9, 1920.

To all whom it May CONCern
Be it known that Eveunz L. BAR‘\TI]S a

citizen of the United States, residing "at

20

25 1y

A5

a0

Buf‘?alo, in the county of Erie and State of
New York, has invented certain new and
useful Improvements in ¥uel-Stoking Struc-
tures, of which the following is a specifica-

ion, reference being had therem to the ac-

. . companying drawmw
10°

This invention broa wdly relates to fuel—
stoking structures and has more particular
reference to means for maintaining certain

instrumentalities of the structure in a rela-- 1
 tively cool condition during action thereot.
15

In an application filed by me on April 7
1919, Serial No, 287,998, there is disclosed 2
automatlcavlly—opernted me]—s‘uokmg appam-
tus; and, as there revealed, this apparatus in-
cludes a hopper, a condwit, a nozzle, and a
fuel-distributor or baflle hingedly mounted
en the nozzle and adapted fto be actuated
successively to open and restrict passage
through the nozzle.

In plactloe by reason of the fact that the

tozzle and baflle are disposed within a zone
of high temperature, considerable dlﬁﬁculty
as been encountered in preventing rapid de-

truction or deterioration of these parts, and

paxtmula* ly the baflle, by reason of the in-
tense heat arising from the associated fur-
nace. Various expedients have been pro-
posed to remedy this difficulty, including the
making of the baffle of heat-vesisting ma-
terials, such as carborundum and the like;
Lut, while such materials will function to the

end desired; vet even they are, in time, af-

fected by the heat and either crack or are
otherwise injured. As a result of consider-
able experimentation, I eventually  discov-
eredd that by circulating a ecooling fluid
through the baffle and, it desired, throuop
the nozzle these parts will be unaffocted by
the heat, no matter how intense it may be.
In Figs. 11,12 and 13 of my said pending ap-
phcwlon I have disclosed a fluid-circulating
system for cooling the nozzle and baflle; and
the structure herein disclosed is an improv,e—
ment upon that there revealed.

(Generally speaking, the structure of the
present application involves a nozzle pro-
vided with a fuel passage and with a fluid-
receiving channel, operatively associated
with a baffle or fuel distributor swingingly
mounted on the nozzle for successively open-
ing and restricting the fuel passage, the

FUEL-STOKING STRUCTURE.

Serial No, 864,564,

hafHle being likewise channeled to receive the

cooling fuid from the: nozzle, and whereby -

a circulation of the fluid tllronoh the nozzle
and baffle may be successfully and eﬁ’ectlvelv
qccoﬂphu hed whether the baffle-is in moye-
ment or at rest,

The invenfion resides in the Varlous as
sociated members herein disclosed, in their
related sgeroupment, and in celtaln details
thereof, all as hereinafter ‘more fully de-
<c1‘1beJ
- In order that the 1mentlon may be more

eadily comprehended, I have shown the
same 11 the accompanying drawings, these
being, however, 1llustratlve of a preferred
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embodl ment of the invention, though it is to -

be understood that, inasmuch as this struc-
ture may be variously modified, such varia-
tions are within the spirit of the invention.
In these drawings:
Fig. 1 is a view in elevation of a fuel-

sLokmg apparatus with my improved struc-

associated therewith ;

10 21s a view 1n centml vertical séction,
J‘}buim* and one element of a nozzle be-
shown in elevation and certain portlons

so tlon.
Fig, 815 a mew in Vertlcal cross-section

on ‘che lioe 3—3, Fig. 23

Fig. 41is a sunllar view on the lme a4

“10 2;

a0 1. 5is a view in vertlc 2] eross- sectlon on

the line 55, FlQ 23 and .

Hig. 6 ig a view in homzontal Cross-sec-

tion con the line 6—6, Iig. 2.

PGL?U’IDO to these dmwmos 1t will be
noted: that +he reference numerdl 1 desig-

s, generally, a hopper forming a com-

ture 1“

R

f%

us disclos my a aforementioned appli-
2 ﬂesmintos a ch“m?: v or conduit
vherd \m*h the hopnper; 3
e and 4 - designates an (‘/chul{Lted. fuel-
11311*01’ or bfL‘ﬂe Tt 1s to be understood
the nozzle iz mounted in th he wall of -
mace (in general) so that its inner end
end the haffle are within the heat-produc-
wmber of the furhace. '

referably and as shown, the nozzle in
fh,) instance cohn)uses two companion ele-
ments 5, 5% these being adapted to be secured.
cother as by bolts 6 and 7 ; and, when thus
ciated, a central fuel passage 8 s
crmed, this being in communication with
thﬂ end of Lhe conduit 2, ag shown in Fig. 2.

ponent of the autor matic fuel —5tomno‘ appa-

designates a
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Through this passage is to be projected a

body of fuel that is to be distributed over

the fire-bed by the baffle 4, the latter being,
to thig end, provided with a fuel-spreading
extension or surface 9 on its inner face.
“Each of the nozzle-elements 5 and 5 is
provided with a longitudinal channel 10
and 11 of any appropriate form and dimen-
sions.. Leading into the channel 10 is a
supply pipe 12; and leading out of the chan-
nel 11 is a discharge pipe 13, the latter pref-
erably. being provided with a valve 14 to
control the flow of liquid through- the sys-
tem ;. it “being understood that the supply
pipe 12 receives its fluid from any suitable

-source of supply, such as a waler system-op-

20

erating - under, say, fifty to seventy -five:

pounds pressure; whereas the pipe 13 may
extend to a hot well (not shown) from
which the boiler water supply is taken. The

controlivalve 14, being placed on the dis-

2
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charge pipe, is preferably closed a suffi-
cient amonné to supply the required amount

v h
of srater to the nozzle and bafile.

to effect circulation of the water through
the equipment, a pump could be associated

with the supply-pipe 12 in any preferred.

way and as.may be well understocd. How-

-ever, for certain purposes, I may rely upon
fluud in which -

a ‘gravity circulation of the
event the latter is hested in the bafile, rises
in the pipe, and passes off into the afore-
mentioned hot well.

The bafile or fuel-distributor 4 is, pref-
erably and as shown, provided with trun-
nion extensions 15, these being hollow to
provide passages 16 from their ends into -a

divided channel 17 formed in the baffle by
“a partition 18.

Fneompassing each of the trunnion-ex-
tensions 15 of the baffle is a gland 19 adapt-
>d to hold packing 20 in place between the
trunnion-extension and the nozzle. As
clearly shown in Figs. 3 and 6, the trun-
nioniextensions 15 are fore-shortened some-
what to provide a space 21 between their
and the channel walls ef the nozzle-
passage 18 in cach
in communication,

i

elements and, thus, the
trunnion-extension

ig

nel 10 er 11 in the nozzle-elements, said’

spaces 21 being o continnation of these chan-

nelg, : '
Oneration—The operation of the struc-

inre, involving the circulation of the cool-
ng fluid through the nozzle and baile is as

follows: Whether the fluid is flowing by the.

ordinary gravity circulation or by reason of
pressure effected thereon through 2 pump,
euch finid flows through the pipe 12 into
the ‘channel 10 in the nozzle-element 5;
thence into t
passage 16 in. the frunnion-extension, from
which it passes into the channel 17 at the

If pumpage ‘were necessary or advisable

v the ¢pace 21, with either the chan-

the space 21 and through the .

1,469,172

de of the baffle (as viewed. in Fig. 6);

left o

thence arcund the lower end of the partition
18 in the bafle and into the channel 17 on
the right hand side of the baffle; flowing
thence in through the passage 16 of the
right on-extension; and- thence
info the channe} 16-1n the nozzle-element 5°;
ar into. the pipe 18 which leads, as
af ioned to a hot well or other point
of o¢ not shown.

'M”b . . »
fluid is indicated by.arrows in ¥Fig. 6. ,
36 a8 to understood that - the circula-

i
o
oL

t only while the baffle
o when it is in move-

)
en at rest, it normally will re-
pagsage 8 against the movement
erethrough and against the dis-
surface 9 on the baffle, such move-
the fuel being accomplished by a
gteam or an air-blast device (not herein

fully disclosed in my pending
application; though it is to be understood
that the structure herein disclosed may be
utilized in connecbion with any other type
of fuel-stoking apparatus).  Movement of

shown, but

The course of the

, in the manner just

10

75 .

80

8.

90

the bafile 4 i accomplished by any appro-

ite mechanism whereby it is swung away
om the end-of the passhge 8 to enable it to
function as &

mevement of the baffle is accomplished by

formed by the trunnion-exten-

7y -y\{—ni
ALJlivd.

[ e W]

o . N . by
an operabing mechanism desig-

o tar “Y Y
nated, generally,

tive e
of a fuel-stoking

parts which are subjected to the infense heat
of the furnace are ms
cool condition at all fimes and, thus, pro-
tected from the deteriprative action of the
heat. As a result of the inclusion of this
cooling equipment in an -automatic fuel-
stoking apparatus, there has been provided,
for the first time so far as I am aware, a
successiul apparatus of this type. ~While

¥

the construction hevein disclosed has been
demonstrated {o be entirely practical and

A

most successtil ; nevertheless it is capable of
8 wide range of modification and variation
without depsrting from the -gpirit of the
invention or sacrificing any. of its salient
features or underlying principles.

What I claim is: E

1. A fuel-stoking instrumentality includ-
ing a fuel-nezzle adapted to carry fuel to
the interior of a furnace, said nozzie having
a jacket for the circulation of a .cooling

distributor of the fuel.. This

15, the baflls being provided with an-.
1

with which is connected a hell- 160

ally, in Fig. 1 by :the reference
: 105

ntained in.a relatively

6

fact that it moves.on a hori-

structure - whereby those
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medium through the jacket; a- fuel-dis-
tributor associated with the nozzle and hav-
ing a chamber for the circulation of a cooling
medium - through the chamber; and means
establishing communication between the
jacket on the nozzle and the chamber in the
fuel-distributor.

2. A fuel-stoking instrumentality includ-
ing a fuel-nozzle adapted to carry fuel to
the interior of a furnace , said nozzle having
a jacket for. the cireulation. of a coohno-
medium through the jacket; a fuel- dis-
tributor assocmted with the nozzle and hav-
ing a chamber for the circulation of a cool-
ing medium through the chamber; and
means establishing communication between
the jacket on the nozzle and the chamber in

the fuel-distributor, said means including a"

trunnion for the fuel-distri bu*or the trun~

nion being provided with a passage estab-

lishing communication between the jacket
on the nozzle and:the chamber in the fuel-
castrlbutor

3. A . fuel-stoking structure including a
nozzle channeled to recelve a. cooling ﬁuld
and a fuel-distributor swingingly mounted
at one end of the nozzle and likewise chan-

neled to receive a cooling fluid, the channels:

of the nozzle and fuel-distributor being in
communication for the passage of the fluid
from one to the other.

4. A fuel-stoking structure including a-

nozzle provided with a- fuel passage and
channeled to receive a cooling fluid, a fuel-
distributor hingedly mounted on the nozzle
and having a swinging movement in respect
to said passage alternately to open-and re-
strict the same and channeled to receive a
cooling fluid,; the channel in the nozzle and
the channel in the fuel-distributor being in
direct communication for the passage of a
cooling fluid from one to.the other

5. A fuel- %uokmo structure including a
fuel-nozzle promded with a fuel- passage
through which fuel may be directed to the

interior of a furnace, the walls of the fuel-
nozzle being channeled to constitute a cham—,

ber for the circulation ‘'of a cooling medium
through -the nozzle; a fuel-distributor oper-
atively associated with the fuel-nozzle and
provided with a chamber for the circulation
of a cooling medium through the fuel-dis-

ributor; a monntlno element for the fuel-
rh%trlbutor orovﬂed with a passage estab-
lishing communication between the chamber

‘I the‘ fuel-riozzle ‘and the chamber in the

fuel-distributor; and means for circulating
a cooling medium through the chambers,
operatively associated Wlth one of tho
chambers.

6. A fucl-stoking “structure “including a
fuel-nozzle prov'ded with a fuel-passage

through which fuel may be directed to the’

interior of a v furnace, ‘the walls of the fuel-
nozzle being channeled to constitute a cham-

ber for the circulation of a cooling medium
through .. the mnozzle; a  fuel- distributor
operatively associated’ with -the. fuel-nozzle
and provided with .a chamber for the cir-
culatlon of a cooling medium through: the
fuel-distributor ; a mountlnrr element tor the
fuel-distributor prov1ded with a passage es-
tablishing - communication between
chamber in the fuel-nozzle and the chamber
in the fuel-distributor; and means for circu-
lating a cooling medivm: through the cham-
bers, operatlvely associated with- one-of the
chambers; said means including a pipe
Ing .into one of the chambers and a’ pipe
leadlno out of one_of the:chambers.

7. A fuelss stoking structure including a
fuel-nozzle pro ovided ' with a fuel- passa,oe
through which fuel may be ‘directed to the
interior of 'a furnace, the walls of the fuel-
nozzle being channeled to constitute a cham-
ber for the circulation of a_cooling medium
through the nozzle; a fuel- distributor oper-
atively .associated with the fuel-nozzle and
provided with a chamber for the circulation
of ‘a’ cooling medium through the fuel-dis-
tributor; a mounting element: for. the fuel-
distributor -provided with a passage estab-
lishing communication between the chamber
in the fuel- nozzle and the ‘chamber in the

fuel-distributor; means “for circulating a

the
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cooling medium through the chambers, eper--

atlvely associated with one of the chambers;.
said means including 4 pipe leading into ome:

of ‘the chambers, and a-pipe leadmw out: of
one of the chambers; and means for- control—
ling the circulation of cooling medium about
the chambers '

8.-A fuel-stoking structure: 1ncluduw a
noule provided ‘with' a longitudinal Friel
passage and chanmneled to receive a cooling
fluid, a supply pipe; adapted to lead coohn
fluid to the channel connected with the noz
zle, a discharge pipe leading out of the same,
a Tuel-distributor-hingedly mounted on the
nozzle and -having a swinging movement in

relation to the passage therein for succes-

sively opening and restricting said passage,
the fuel-distributor being channeled to re-

ceive a cooling fluid, and a hinge instrumen-.

tality for mounting the fuel:distributor on
the nozzle and hollow to provide a passage
for the coohn(r fluid: from the nozzlo to“the
fuel- chstmbutor

9. A fuel-stoking structure including a

nozzle: Drowded Wlth a lonoqtudnnl fuel
passage “and channeled to receive a coohno

fnid, a supply pipe, adapted to lead coohncr'

ﬂmd to the channel, connected ‘with the noz-

zle, a discharge plpe leading out of the same,

2 fuel-distributor hlnoedly mounted on the
nozzle and having a 'swinging movement .in
relation to the passage thereon for succes-
sively opening and restricting said passage,
the “fuel-distributor being channeled to re-
ceive a cooling fluid, a hinge instrumentality

100
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{ov mounting the fuel- dlstrlbuuor and hol-
low to prov1de a passage for the cooling
fluid from the nozzle to the fuel-distributor,
and means:for- controlhng the flow of the
coohna fuid. :

i0: A fuel-stoking structure mcludlnd a
no7zfle provided" with a.- iongitudinal fuel

assage and channeled to receive ‘a’ cooling

‘ ml‘d a supply pipe, adapted to lead coohng

10
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Auid to the channel connected with the noz-
zle, a discharge pipe leading out of the same,
2 fuel- chstrlbutor hlnoedly mounted on the
nu7zle and having a swinging movement in
relation to the passage “therein for suc-
cessively opening and restricting said pas-
sage, the fuel distributor being channeled to
receive: a cooling fluid,.a hmge instrumen-
tality for mcuntmo the fuel-distributor on

‘the nozzle and hollow to provide a passage

for the cooling fluid from the nozzle to the
fuel- chstmbufor and means independent of
the nozzle for 2 ctuatmo ‘the fuel-distributor.
11. A fuel-stoking structure including a
nozzle provided with a- longitudinal fuel
passage and having its walls c‘ﬂ‘mek}d for
the passage of a cool*nfr fluid,” a hinge-
mount ing on the nozzle and prowded with
v passage in communication with the channe
in. the nozzle a-fuel-distributor mounted on

* the hinge- -member and channeled to establish

communication with the channel in the noz-

zle.through the hollow portion of the hinge

*nountlng, mpes leadmd into and out of the
channel in the nozzle for supplying and
withdrawing a cooling fluid, and means for
controlling - the. ﬂow of the ﬂuld there-
through,

12.-In a fuel-stoking swuctme, a, fuel dis-
tributer including an "interior chamber for
the circulation of a cooling medium through
the fuelidistributor; and 2 mounting ole-
ment for the fuel- chstrlbutor, said mount-
ing element including a trunnion provided
with a passage eqtabhshlno commumc‘lt]on,
through the trunnion, “with the cha,mber in
the fuel-distributor. '

18. In a fuel-stoking structure a fuel-dis-

tributor including an mtemor’cha*nber for
the circulation of a cooling medium through
the fuel-distributor; a mountlno element for
the fuel- dlStI‘letOI‘, said mountlng elément
including a trunnion provided with a pas-
sage establishing communication; through
the. trunnion, with the chamber in the fuel-
distributor; and an encompassing portion
of the fuel- “distributor extending outw‘lrdly
beyond the trunnion and constltutmg a
housing for the trunnion.

14. A fuel-stoking Structure mcludmg a
fuel-distributor of width  relatively
greater than its thlclxness and having omne
portion provided on its inner face with a
fuel-deflecting surface, the fuel-distributor
being hollow and partltloned to prov1de a

1,469,172

channel’ emendmg therethroucrn 10ng1tu—
dinally of the deflecting surface.

i5.- A fuel-stoking. structure -including ‘a
tuel-distributor hfwlng its inner face pro-

85

vided with a fuel-speading extension said -

fuel-distributor being hollow ~and - parti-
tioned 2 Dpio:\'hna’rely centrally to provide a
channel at opposite sides of the extension,

-and trunnion portions extending from the .

fuel-distributor and also hollow for the pas-
sage-of a fluid ullereuhough into the chan~

nel in the fuel-distributor.:

16. A .fuel-stoking structure 1ncluchn0' a
nozzle. formed of two companion elements
securable Looether, each element being pro-
vided with a channel for the passage of a
cooling fliid, and a fuel-distributor swing-

ingly mounted on the nozzle and channeled

to teceive the cooiing fluid from- the nozzle.

17, A fuel- sfokmm structure including
a nozzle. comprising a plurality of compan-
lon - elements securable together. and each
formed with a channel for the passage of a
cooling-fluid, and a fuel-distributor hinged-
Iy mounted on the nozzle and provided with
trunnion extensions each formed with a pas-
sage that communicates with the channel in

~ a companion element, the fuel-distributor be-

ing channeled -to receive. ﬂuid
fro om the nozzle.

S. A fuel- stoLmU structure including a
nozz'}e comprising a plurality of compan-
ion elements securable together and -each
formed with a channel for the passage of a
cooling-fluid, & fuel-distributor hingedl
mounted on the nozzle and provided: Witﬂ

a cooling

trunnion extensions, each formed with a pas-
sage that communlcotes with the channel in.

a companion element, the fuel-distributor be-
ing channeled to receive a cooling fluid from

the nozzle, and packing interposed between

the trunnion-members and the nozzle to pre-

_clude-leakage of the cooling fluid.

19. A fuel-stoking structure 1nclud1n<r a
nozzle comprising £wo companion elements,
each provided with a longitudinal channel
for the passage of a cooling fluid, a fuel-dis-
tributor mounted on the nozzle and formed
with trunnion-portions extending into the
channels in the companion elements and hol-
low for the passage of the cooling fluid, a
pair of glands encompassing the trunnion—
portmns, and packing mterposed between
the glands and the walls of the nozzle, the
fuel-distributor being channeled to receive
the. cooling fluid from the nozzle. .

20. A fuel-stoking structure including a
nozzle comprising two companion elements,
each provided with a longitudinal channel
for the passage of a coohncr fluid, a fuel-dis-
tributor mounted on the nozzle and formed
with trunnion-portions extending into the
channels in the companion elements and
hollow. for the passage of the cooling fluid,
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a pair of glands encompassing the trunnion-
portions, packing interposed between - the
glands and the walls of the nozzle, the fuel-
distributor being hollow and channeled to re-
ceive the cooling fluid from the nozzle, said
channel being forred by a partition approx-

* imately central of the fuel-distributor.

10

18

21. A fuel-stoking structure including a
nozzle comprising two companion elements,

each provided with a longitudinal channel.

for the passage of a cooling fluid, a fuel-dis-
tributor mounted on the nozzle and formed
with trunnion-portions extending into the
channels in the companion elements and hol-
low for the passage of the cooling fluid, a
pair of glands encompassing the trunnion-
portions, packing interposed between the

glands and the walls of the nozzle, the fuel-

20

25

distributor being hollow and channeled to
receive the cooling fluid from the nozzle, said
channel being formed by a partition approx-
imately central of the fuel-distributor, and
pipes extending into and out of the channels
in the nozzle, and means for actuating the
fuel-distributor in respect to the nozzle. -
22. A fuel-stoking structure including a
nozzle comprising two companion elements,

each provided with a longitudinal channel
for the passage of a cooling fluid, a fuel-dis-
tributor mounted on theé nozzle and formed
with trunnion-portions extending into the

channels in the companion elements and hol-’

low for the passage of the cooling fluid, a
pair of glands encompassing the trunnion-
portions, packing interposed between the
glands and the walls of the nozzle, the fuel-
distributor being hollow and channeled to
receive the cooling fluid from the nozzle,

said channel being formed by a partition ap- -

proximately central of the distributor, pipes
extending respectively into and out of the

‘channels.in the nozzle, means for actuating
the fuel-distributor in respect to the nozzle,

and means for controlling the flow of the
cooling fluid through the nozzle and fuel-

distributor independently of the actuation of

the fuel-distributor.
In testimony whereof I affix my signature
In presence of two witnesses. ‘

'EUGENE L. BARNES.

Witnesses: -
~Howarp Long, -
Gro. H. Wesr. :
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