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Patented Sept. 25, 1923. 

UNITED STATES i 

1469,172 
PATENT OFFICE. 

EUGENE. L. BARNES, OF BUFFALO, NEAJ YORK, ASSIGNOR. To AIIERICAN DISTRIC 
STEARICOMPANY, OF NORTH TONAW ANDA, NEW YORX, A CORPORATION OF NEW 
YORK. 

FUEL-STOKING STRUCTURE. 
Application filed Karch 9, 1920. Serial No. 364,564. 

To all chon, it may concern: 
Be it known that EUGENE. L. BARNES, a 

citizen of the United States, residing at 
5 

20 

25 

ii) 

Buffalo, in the county of Erie and State of 
New York, has invented certain new and 
useful Improvements in Fuel-Stoking Struc 
tures, of which the following is a specifica 
cion, reference being had therein to the ac 
companying drawing. 

10 This invention broadly relates to fuel 
stoking structures and has more particular 
reference to means for maintaining certain 
instrumentalities of the structure in a rela 
tively cool condition during action thereof. 

5 In an application filed by me on April 7, 
1919, Serial No. 287,998, there is disclosed an 
automatically-operated fuel-stoking appara 
tus; and, as there revealed, this apparatus in 
cludes a hopper, a conduit, a nozzle, and a 
fuel-distributor or baffle himgedly mounted 
on the nozzle and adapted to be actuated 
Successively to open and restrict passage 
through the nozzle. 

In practice, by reason of the fact that the 
nozzle and baffle are disposed within a Zone 
of high temperature, considerable difficulty 
has been encountered in preventing rapid de 
struction or deterioration of these parts, and 
particularly the baffle, 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-resisting ma 
terials, such as carborundum and the like; 
but, while such materials will function to the 
end desired; yet 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 
ered that by circulating a cooling fluid 
through the baffle and, if desired, through 
the nozzle, these parts will be unaffected by 
the heat, no matter how intense it may be. 
In Figs. 11, 12 and 13 of my said pending ap 
plication, I have disclosed a fluid-circulating 
system for cooling the nozzle and haile; and 
the structure herein disclosed is all improve 
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 

baffle being likewise channeled to receive the 
cooling fluid from the nozzle, and whereby. 
a circulation of the fluid through the nozzle 
and baffle may be successfully and effectively 
accomplished whether the baffle is in move 
seat or at rest. 
The invention resides in the various as 

sociated members herein disclosed, in their 
'elated aggroupment, and in certain details 
thereof, all as hereinafter more fully de 
Scribed. - 

order that the invention may be more 
leadily comprehended, I have shown the 
Sane in the accompanying drawings, these 
being, however, illustrative of a preferred 

60 

65 

70. 
embodiment 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 

stoking apparatus with my improved struc 
ture associated there with: 

Fig. 2 is a view in central vertical section, 
a distributor and one element of a nozzle be 
ing shown in elevation and certain portions 
in section: 

Fig. 3 is a view in vertical cross-section 
on the lite 3-3, Fig. 2; 

Fig. 4 is a similar view on the line 4-4, 
Fig. 2; . . 

Fig. 5 is a view in vertical cross-section on 
the line 5-5, Fig. 2; and - - - 

Fig. 6 is a view in horizontal cross-sec 
tion on the line 6-6, Fig. 2. 

Referring to these drawings, it will be 
noted that the reference numeral 1 desig 

ies, generally, a hopper forming a com 
poilent of the automatic fuel-stoking appa 

us disclosed in my aforementioned appli 
o 2 designates a chamber or conduit 
riated with the hopper; 3 designates a 
zle: and 4 designates an associated fuel 
ibutor or baffle. It is to be understood 
the nozze is motiated in the wall of 
nace (in general) so that its inner end 
he battle are within the heat-produc 
anber of the furnace. 

referably and as shown, the nozzle in 
instance comprises two companion ele 

ents 5,5°, these being adapted to be secured. 
gether as by bolts 6 and 7; and, when thus 

ciated, a central fuel passage 8 is 
Cimed, this being in communication with 

the end of the conduit 2, as shown in Fig. 2. 
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20 
control-valve 14, being placed on the dis 
charge pipe, is preferably closed a Sufi 
cient amount to Supply the required amount 

2 5. 

30 

35. 

pounds pressure: 

Through this passage is to be projected a. 
body of fuel that is to be distributed over 
the fire-bed by the ba?ile 4, the latter being, 
to this 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 .. neii1 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 water system op l 

erating under, say, fifty to seventy-five 
- whereas the pipe 13 may 

- (not shown) from 
which the boiler water supply is taken. The 
extend to a hot well 

water to the nozzle aid baffle. 

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 understood. How 

0 ever, for certain purposes, may rely upon 
a gravity circulation of the fluid in which 
event the latter is heated in the baffle, rises 
in the pipe, and passes off into the afore 
mentioned hot well. 
The baffle 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. 

Encompassing each of the trunnion-ex - 

tensions 15 of the baffle is a gland 19 adapt 
ed to hold packing 20 in place between the 

5 5 

trunnion-extension and the nozzle. As 
clearly shown in Figs. 3 and 6, the trun 
nion-extensions 15 are fore-shortened some 
what to provide a space 21 between their 
ends and the channel walls of the nozzle 
elements and, thus, the passage 16 in each 
traininion-extension is in communication, 
through the space 21, with either the chain 
nel - 0 or 11 in the nozzle-elements, said 
s 

e S ace: 21 being a continuation of these chan 
ls. 
2peration. The operation of the struc 

ture, involving the circulation of the cool 
ing fluid through the nozzle and baffle is as 

9. 

follows: Whether the fluid is flowing by the 
60 

65 

ordinary gravity circulation or by reason of 
pressure effected thereoin through a pump, 
such fillid flows through the pipe 12 into 
the channel 10 in the nozzle-element, 5: 
thence into the space 21 and through the 
passage 16 in the trunnion-extension, from 
which it passes into the channel 17 at the 

if pampage were necessary or advisable 

that i have devised 
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left side of the baffle (as viewed in Fig. 6); 
thence arolid the lower end of the partition 
8 in the bafe and into the channel 17 on 

the right hand side of the baffle; flowing 
thence in through the passage 16 of the 

hi, had tri -- a---4- 

into the channel 6 in the nozzle-element 5; 
and finally into the pipe 3 which leads, as 
aforeme: 
of discharge hot, shown. 

it is to be inderstood that the circula 
explained, occers not only while the baffle 
4 is at rest, but also when it is in move 

When at Fest, it hormally will re y 

strict, the passage 8 against the movement 

ment of the fuel being accomplished by a 
steam or an air-blast device (not herein 

Jined to a hot well or other point 
The course of the 

fluid is indicated by arrows in Fig. 6. 
fluid, in the nanner just 

ethrough and against the dis 
ce 9 on the baffle, such move 

to 
n-extension; and thence 

75. 

80. 

85 

shown, but fully disclosed in my pending 
application; though it is to be inderstood 
that the structure herein disclosed may be 
iltilized in connection with any other type 
of fuel-stoking apparatus). Movement of 

90 

the afie 4 is accomplished by any appro 
priate nechanism whereby it is swing away 

the baffle is accomplished by 
"ined by the trunnion-exten 

sions 5, the battle being provided with an 
extension 22, with which is connected a bel1-200 
crank level 23 that is pivoted to the end of 
2:l & citating member 24, and this is recip 
rocated by an operating mechanism desig 

from the end of the passage S to enable it to 
function as a distributor of the fuel. This 
ovement of 

feason of 

96 
... ' - y - . . . . . - - - 

fact that it moves on a hori 

ilated, generally, in Fig. 1 by the reference 
nine; ai 24. 

- : . . . . . a simple but, neverthe 
less, effective equipment for the exposed end 

. . . 105 From the foregoing it will be perceived 

of a fuel-stoking structure whereby those 
parts which are subjected to the intense heat 
of the furnace are maintained in a relatively 
cool condition at all lines and, thus, pro 
tected from the deteriorative 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 
Successful apparatus of this type. While 
the consii'uction he rein disclosed has been 
(lemonstrated to be entirely practical and 
most successful; nevertheless it is capable of 
a wide range of modification and variation 
Without departing from the spirit of the 
invention or sacrificing any of its salient 
features of inderlying principles. 
What claim is: 

20 

23 

1. 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 circulation of a cooling 130 

  



O 

5 

20 

25 

30 

35 

40 

5 O 

5 5 

60 

1469,172 3 

medium through the jacket; a fuel-dis 
tributor associated with the nozzle, and hay 
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 circulation of a cooling 
medium through the jacket; a fuel-dis 
tributor associated 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-distributor, the trun 
nion being provided with a passage estab 
lishing communication between the jacket 
on the nozzle and the chamber in the fuel 
distributor. 

3. A fuel-stoking structure including a 
nozzle channeled to receive a cooling fluid, 
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-stoking structure including a 
fuel-nozzle provided 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-inozzle and 
provided with a chamber for the circulation 
of a cooling mediulia 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; and means for circulating 
a cooling medium through the chambers, 
operatively associated with one of the 
chambers. 

6. A fuel-stoking structure including a 
fuel-nozzle provided 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 
operatively associated with the fuel-nozzle 
and provided with a chamber for the cir 
culation of a cooling medium through the 
fuel-distributor; amounting element for the 
fuel-distributor provided with a passage es 
tablishing communication 
chamber in the fue-nozzle and the chamber 
in the fuel-distributor; and means for circu 
lating a cooling medium, through the cham 
bers, operatively associated with one of the y 
chambers; said means including a pipe lead 
ing into one of the chambers, and a pipe 
leading out of one of the chambers. 

7. A fuel-stoking structure including a 
fuel-nozzle provided 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 
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 

between the 

0. 
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85. 

90 

95 
cooling medium through the chambers, oper 
atively associated with one of the chambers; 
said means including a pipe leading into one 
of the chambers, and a pipe leading out of 
One of the chambers; and means for control 
ling the circulation of cooling medium about 
the chambers. 

8. A fuel-stoking structure including a 
nozzle provided with a longitudinal fuel 
passage and channeled to receive a cooling 
fluid, a supply pipe, adapted to lead cooling 
fluid to the channel connected with the noz 
zle, a discharge pipe leading out of the same, 
a fuel-distributor-hingedly mounted on the 
nozzle and having a swinging movement in 
relation to the passage therein for succes 
sively opening and 'estricting 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 cooling fluid from the nozzle to the 
fuel-distributor. s' . . . . 

9. A fuel-stoking structure including a 
nozzle provided with a longitudinal fuel 
passage and channeled to receive a cooling 
fluid, a supply pipe, adapted to lead cooling 
fluid to the channel, connected with the noz 
zle, a discharge pipe leading out of the same, 
a fuel-distributor hingedly 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 

105 

O 

5 
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130 



for mounting the fuel-distributor and hol - p ? low to provide a passage for the cooling 
fluid from the nozzle to the fuel-distributor, 
and means for controlling the flow of the 
cooling fluid. . . . . . . . . . 

i0. A fuel-stoking structure including a 
nozzle provided with a longitudinal fuel 
passage and channeled to receive a cooling 
fluid, a supply pipe, adapted to lead cooling 

10 

15 

20 

fluid to the channel connected with the noz 
zle, a discharge pipe leading out of the same, 
a fuel-distributor hingedly mounted on the 
nozzle 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 hinge instrumen 
tality for mounting the fuel-distributor on 
the nozzle and hollow to provide a passage 
for the cooling fluid from the nozzle to the 
fuel-distributor, and means independent of 
the nozzle for actuating the fuel-distributor. 

11. A fuel-stoking structure including a 
nozzle provided with a longitudinal fuel 
passage and having its Walls channeled for 
the passage of a cooling fluid, a hinge 
mounting on the nozzle and provided with 
a passage in communication with the channel 
in the nozzle, a fuel-distributor mounted on 

40 

45 

50 

55 - 

60 

the hinge-member and channeled to establish 
communication with the channel in the noz 
zle, through the hollow portion of the hinge 
mounting, pipes leading into and out of the 
channel in the nozzle for supplying and 
withdrawing a cooling fluid, and means for 
controlling the flow of the fluid there 
through. 

12. In a fuel-stoking structure, a fuel-dis 
{ributor including an interior chamber for 
the circulation of a cooling medium through 
the fuel-distributor; and a mounting ele 
ment for the fuel-distributor, said mount 
ing element including a trunhion provided : 
with a passage establishing communication, 
through the trunnion, with the chamber in 
the fuel-distributor. 

13. In a fuel-stoking structure, a fuel-dis 
tributor including an interior chamber for 
the circulation of a cooling medium through 
the fuel-distributor; a mounting element for 
the fuel-distributor, said mounting element 
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 outwardly 
beyond the trunnion and constituting a 
housing for the trunnion. . . 

14. A fuel-stoking structure including a 
fuel-distributor of a width relatively 
greater than its thickness and having one 
portion provided on its inner face With a 
fuel-deflecting surface, the fuel-distributor 
being hollow and partitioned to provide a 

nel in the fuel-distributor. 

ing channeled to receive 

1,469,172 

channel extending therethrough longitu 
dinally of the deflecting surface. 

15. A fuel-stoking structure including a 
fuel-distributor having its inner face pro 

65 

vided with a fuel-speading extension said 
fuel-distributor being hollow and parti 
tioned approxiinately 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 therethrough into the chan 

16. A fuel-stoking structure including a 
nozzle formed of two companion elements 
Seculable together, each element being pro 
vided with a channel for the passage of a 
cooling fluid, and a fuel-distributor swing 
ingly mounted on the nozzle and channeled 

70 

75 

to receive the cooing fluid from the nozzle. 
17. A fuel-stoking structure including 

a nozzle complising a plurality of compan 
ion elements securable together and each 
formed with a channel for the passage of a 
cooling-fitaid, and a fuel-distributor hinged 
ly 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-, 

a cooling fluid 
froin the nozzle. - 

18. A fuel-stoking structure including a 
nozzle comprising a pluralit of compan 
ion elements securable together and each 
formed with a channel for the passage of a 
cooling-fluid, a fuel-distributor hingedl 
mounted on the nozzle and provided wit 
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 a cooling fluid from 
the nozzle, and packing interposed between 

85 

90 

95 

00 

05 
the trunnion-members and the nozzle to pre 
clude leakage of the cooling fluid. - 

19. 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, and packing interposed 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 cooling 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, 

10. 
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20 

25 
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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 formed by a partition approx 
imately central of the fuel-distributor. 

0. 

s 

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, 

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 
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. 

5 
each provided with a longitudinal channel 
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EUGENEL. BARNES. 
Witnesses: 

HowARD LONG, 
GEO. H. WEST. 


