No. 861,514, PATENTED JULY 30, 1907.

R. D, HASSAN.

APPARATUS FOR BURNING POWDERED FUEL,
APPLICATION FILED MAY 12, 1906, |

*{:..— . :‘--L ‘u.
, .
ik I ﬂ.:’.. e ] .

.-

i"? 'r"""n“-:ﬁ
- " Jof . - .
. et h e SIS

L nl -
- L ]
y W g

-

_* —:l‘h-l- -.-1"" I

.-‘ _.-_IlI L ] "‘1-1' 1 " .

2 - -, T - '
RIS N
- . ’ . .
" — —
r i : "

n

WLk ey
!
/]

N
Y

¢
S

Y
)
/

. ¢ / _/,///7/{/ ‘ / ; 7 7

- lll .‘.f-l-"". ': i LY S
- ’ ™ b1 - . — -
. L:—-"t";‘li_-;h M~y {E‘t"‘:{‘ D
- - A LY b = M
- l‘"'-i‘.: k -ti & . -J.
2 agltal *r--n-.-.ir::.h N !
l‘!“‘: -‘:q'-‘_.-. - 'L‘-‘-* ‘L:ﬂ-‘ ‘I-'I-: -’lxl'- ‘1
AT SIS St Co SRNECEY X
B e Sk Wi R e LA T
Lt - b ] _‘:'._'- k*‘ll?#l-' J""".“_“'._ . W
R T T " A ""::l 1:"_'.1; 1% a;:}l
- i et - ‘*--l" ' .

X
|
2

T AR -’{‘ -~ PR S
...-' '-‘-‘1. . ol .‘ 'Fr'*- LT - ;""0.. P
el I "{:‘ RS
- :‘1 :.‘1- -;:i":‘ll.'_-i:‘ l:—-:lll f}
-I-': F‘"‘, = -'I.‘ .ﬁ-‘ - ?f:‘*‘l *
W . "‘-"'h"""'r - LR "H i .
) ' ‘ - "“ “-' L
YA T L t /23 A ;
-'I-"II“I-'F.:‘_ ‘ J{-‘ - a ¥
'.* .’ e - = - ‘J * " - I
! l* > *.! ¥ -l - : .
W AR A SRR - . " -
R I TN L, W s '
A AV S R TR F, o
i-n a J‘_‘ L | -‘"‘ _'""' ?J‘
£ bt a el
‘."'f-i: "!‘ :‘1- {‘:‘. gy
." Tm e . _"-_'-' :J- ’
R R
‘* * ;I -._ H‘?
e A EE LT r
- ;.ll- - ‘fp i
: - " | "'T

-1 ‘
A1
, LY ’
,. - 6{

INVENTOR
R.D. HASSAN

B2




10

20

25

30

39

40

49

50

UNITED STATES

PATENT OFFICE.

e —— b,

ROBERT D. HASSAN, OF OTTAWA, ONTARIO, CANADA .-

APPARATUS FOR BURNING POWDERED FUEL,
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To all whom it may concerns o
Be it known that I, RosErt Donaup Hasgsan, of
the city of Ottawa, in the county of Carleton, Provinee
of Ontario, Canada, have invented certain new and
useful Tinprovements in Apparatug for Burning Pow-
dered Fuel, of which the following 1s a specification.
My invention relates to improvements in apparatus

~for burning fuel in a linely divided state such as POW-

dered coal and the objects of my invention are to pro-
vide simple and efficient means under which the rate
of burning of the fuel will he ansolutely controlied

and thus regulaie the degree of intensity of the fire;

and 1t consists essentially of & pipe lead ing into the
combustion chamber through which air is blown a
conveying pipe for the powdered fucl emptying into
the said supply pipe and a worm within said conveying
pipe for regulating the mﬁbunt of futel passing through
the conveying pipe; the lvarious parts of the device
being constructed and arranged in detail as Jherein-
aiter more particularly described.

Iigure 1 is a vertical longitudinal sectional view of
a furnace having my improved apparatus for burning

fuel attached thereto. Fie. 2 is an enlarged vertical
longitudinal sectional detail of the fuel conveying ap-
paratus. - x | |

- In the drawings like letfers of reference indicate

corresponding parts in each figure.
I am aware that it has been proposed to burn finely

divided fael by blowing it info {he furnace under.

considerable air pressure but o diffientty has boen ex-
perienced in regulating tha degree of intensity of the
fire and this T accomplish in"‘"my invention by employ-
ing only a moderate pressure to blow the fuel into the
combustion chamber and by controlling abs hutely the
amount of fuel fed therein. B |

Referring to the drawings A represents a boiler and
furnace of a well known type and a is the combustion
chamber thercof.  The bridge wall b at the back of
the combustion chamber is preferably inclined as
shown and through the front wall the nozzle ¢ of an air
supply pipe B extends, the nozzle being so directed
that the mixture of air and fuel blown through it will
impinge substantially normally on the wall b.

The supply pipe B ix conneeted to a main supply

npe C throneh which air is blown at g modoerate pros-
l:-‘. ' '

sure of about 3/4 ounee per square inch. - l[Snfering the
supply pipe B intermediate of its length is a joining
pipe d which leads from theé conveying pipe D for the
supply of fuel.  Within the conveying pipe D a4 worm
IS is rotatably supported by means of which the feed-

ing of the fuel is gradually accomplished.

Suitable means .are provided for: slowly and con-

tinuously rotaiing the worm B that I have shown com-

prising o beveled gear ¢ seeured to the end of the shaft

on a shait g which is rotated by means of a-belt h
Mrom o main power shaft 4.

I"1s the hopper in which the supply of powdered
fuel 1s contained and is preferably constricted at the
bottom as shown. An aperture 7 is provide(f in the
bottom adjacent to a stmilar opening provided in the
top of the conveying pipe through which the fuel will
be fed into the conveying pipe D:  Tn the operation of

the apparatus the worm F is continuously rotated at a

predetermined speed and air is blown through the

supply pipe B at & moderate pressure.  The fuel falling

into the supply pipe B through the joining pipe d will
be blown into the combustion chamber and there the
combustion having once heen started it will continue
without cessation. -

 The supply of air and fuel may be so regulated that
the combystion taking place in the combustion cham-

ber will be compldte whereby there will be no cinders -

or smoke resulting from the combustion. In fact S0
complete is the conmbustion that I have found it prac-
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ticad to use-the hot waste gases which result therefrom

to dry the powdered coal or other fuel previous to plac-
ing it in the hopper. For this purpose I provide a
condueting pipe or tunnel G leading from the furnace
to the bottom of the hin or other receptacle I within
which the fuel is stored., The deeree of intensity of the
fire will vary with the amount of fuel fed into the fur-
nace and henee by w proper adjusiment of the supply
of air and fuel any desired femperature ‘may he ob-
faned., | |

Tt will be seen that the top of the lower bin or hopper
I' is open, theugh by this statement.I do not desire to
exelude a construction in which (here might be a re-
movable cover, the objeet heing to permit ready access
from the top of the hopper to the material  {herein.
Irurther, the top of the hopper is to be located direetly
beneath the bottom of the bin H, and to be spaced at
some little distance therefrom, so that there will be no
obstacle to the free aceess referred 1o,
be of very large capacity, so as to hold suflicient material

to charge the hopper a number of times:— in any cvent,

The bin H may -
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1t will be considerably larger than the hopper. A °

slide K or other suitable means controls thie outlet of

the bin H, so that the hopper may be filled and

then allowed to exhaust itself. Thus, it will be seen
that, the hopper being filled with a predetermined
quantity of fuel and then cut off from the sotiree of sup-
ply, and the worm E being rotated at a predctermined

‘rate, the fire may be kept burning in the furnace for a
predetermined period. This is one of the reasons for
Another is that the

r

-

employing two fuel receptacles.

heated gases (leli}r_grifﬁ/l)ly the pipe G should be ad-
mitted to the botfom of the receptacle into which they
discharge, and thence work their way upward through

~supporting the worm which meshes with a. pinion S | the mass. Were they thus to be admitted to the recep-
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facledcoinmunicatiﬁg with the worm, the latter would

“become unduly heated, and the gases and the fumes

| given off by the drying fucl would also have a tend ency
to corrode and injure it and its bearings. Hence the

L

5 provision of & primary receptacte to whici the pProcucts
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of combustion are admitted. Moreover, it 1s of course
desirable to exiract all the heat from the gases delivered
by the pipe G- and, for this reason, the gases should be
allowed to permeate
$uel. To this end, the bin H may, if desired, be the
togin fuel storage receptacle in connection with the
furnace; and it wilt okviously be possible to so propor-
tion the same that the gases issuing from the top will be
‘quite cool. Were the gases permitted to enter mto the
_comparatively small worm-communicating hopper, the

gases 2s given off from the top thercof would be still-hot

and theréfore an undesirable addition to the atmosphere

of the furnace room. It wiil be readily appreciated, .

‘too, that a much more efiicient drying of the fuel 1s
effected by thuas treating the latter in bulk, rather than
in small quantity. It being ostablished, therefore, that
i+ is desirable to heat .and dry the fuel in buik, an-
other reason will be perceived why the comparatively
large drying bin should be distinet and cut off from
the feeding hopper.  Itis that, were there but ene large

drying and feeding recepilacie with a worm ab the bot-
tom, the pressure of ihe large mass of fuel upon the

laiter would require an undue amount of power 1o 10-

tate the worm shaft, to such extent that the latter

might be arrested should the worm eneounter some fuel
which kad been rendered lumpy by drying.

" There remains a signal advantage to he poinfed ouf 1n
connection with the relaiive arrangement of the hopper
F and the worm I and pipe D, and relates to the com-
munication between the hopper and the pipe being by

means of a restricted opening as already set forth. "As
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just indicated, it iz extremely undesirable that the
worm shall encounter much resistance from the pres-

sure of the fuel, and moreover the worm could searcely

be depended upon to revolve with a censtan L speed, as
is desired, if it were so positioned as to be obliged 1o
agitate any considerable hody of fuel. Thus were the
bottom of the hopper not restricted and the pipe D to

upward through a large bullk of the.

—— W w — - T =

communicate with the entirety of said bottom. or were
the worm to be placed directly within the wide botiom !

of the hopper, there would he too much pressure Uporn,
the worm to accomplish my purposes.

Mention may
also be made of the special advantages attendant upon

I —— -
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the uge of a worm in connection with my other arrange-
ments.. As already indicated, this structure is admi-

rably adapted to deliver the fuel to the air blast 1m pre- -
determined: quantities; and its special value in con-

junction with the arrangements for drying illustrated 18

thatiit serves efficiently to reduce again to powder such

of the fuel as may have become somewhat agglomerated:

by the drying action. 1t will thus be appreciated that

g feeding hopper open at its top and communicating by

a restricted opening at its bottom with a worm-contain-
ing pipe possesses pecullar significance in connection
with the provisions for pre-drying the fuel, since the

“worm may be relied upon to break up any ordinary ag-

~ginrﬂeraiions of fuel, while, should the restricted open-
ing at rare intervals become choked, the ready access
which is possible to the top of the hopper. enables the
opening to be easily cleared by the insertion from above
of any suitable rammer or other instrument. |
It will thus be seen that I have devised an exceed-
ingly cheap and simple apparatus which may be ap-

pli¢d to any ordinary type of furnace to burt the pow-

dered fuel in the same and in which the temperature of

the furnace will be contrelled through the controlling

of the supply of fuel. | o
While I have deseribed with great particularity ol

detail oneé specific embodiment o my invention yet it

is not to be understood therefrom that the invention is

limited themto as changes might be made t'.lllel_'ein with-
in the scope of the appended claims without departing

from the spirit of the invention.

What I claim as my invention is:—

In an apparatus for burning powdered fuel, the combi-
pntiun with a furnace and an air-delivery pipe thiercfor. of
a9 fuel bin of lnrge capacity having @ valved outlet at its
holtom. n pipe arranged to conduct heated products of
combustion from said furnace and delivering into said bin,
2 hopper of creally smaller capaeity than snid bin. and
ontirely distinet |

from {he same, the top of said hopper -
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being open suul spaced considerably below the bottom. of -

said bin and the hopper heing so disposed {hat said open
top is readily qecessible from without, a pipe underiyving
snid hopper and communiceating with the bottom ‘thereof
by 2t restrieted opening, and communicating also with said
alr-delivery pipe, 4 worm within the hopper-underiying
pipe, and means ior rovolving the S, |

Signed st the eity of. Otfawa, in the county: of Carleton,
and 'rovince of Ontlario, this Sih day of May, 1Ei{!{3.

R. D, IIASSAN: .
Wiinesses . |
I SSEL S SMART,
War, A, WYDMAN.
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