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UNITED STATES

PaTENnT OFFICE.

WILLIAM MAXWELL WHEILDON, OF BOSTON, MASSACHUSETTS, ASSIGNOR |
TO THE AERO-PULVERIZER COMPANY, OF JERSEY CITY, NEW JERSEY.

APPARATUS FOR FEEDING PULVERIZED FUEL TO A PLURALITY OF FIRE-BOXES.

SPECIFICATION forming part of Letters Patent No. 684,152, dated October 8, 1901.
Application filed August 2, 1800, Serial No. 25,659, (No model.)

To all whony 16 Nl conecermn:

Be it known that I, WILLIAM MAXWELL
YWHEILDON, a citizen of the United States, re-
siding at Boston, in the county of Sulfolk and

5 State of Massachusettfs, have invented a cer-

tain new and useful Apparatus for Feeding
Pulverized Fuelto a Plurality of Iire-I3oxes,
(Case A,) of which the following is a specifi-
cation.

10 DMy invention relates to animproved appa-
ratus by means of which pulverized fuel can
be practically and economically fed from one
ormore pulverizerstoa plurality of fire-boxes,
burners, orotherfuel-consumingdevices;and

15 the object of my invention is to provide a
simple and. effective apparatus for the pur-
pose wherein the desired proper distribution
of the fuel will be secured and wherein one
or more of the fuel-consuming devices can be

20 connected to or disconnected from the supply
of pulverized fuel without affecting to an ob-

jectionable extent the proper supply of fuel:

to the other fuel-consuming device or devices
of the system. Pulverizers of many types
25 have been suggested for reducing coal or
other fuel into finely-comminuted condition
and mixing the powdered product with air,
and my present invention is not limited to use
with a pulverizer of any specifictype. A con-

30 venient form of pulverizing device, however,

and one which I preferably use 1s that sug-
oested in the patent to Storer, Martin, and
Katon, No. 580,909, dated April 20, 1897, em-
ploying a series of concentric pulverizing-
35 chambers of gradually-increasing diameter
fromthe feed tothedischarge end, a fan-cham-
ber being connected to the pulverizing-cham-
ber of the largest diameter and a shaft being
~ mounted centrallyin the pulverizing and fan
40 chambers and carrying a series of paddles
working in the pulverizing-chambers and a
series of fan-blades working in the fan-cham-
ber, a suitable feeding device being ordinarily

embloyed tosecure a uniform feed of material -

45 around the shaft and within the first pulver-
1zing-chamber. The employment of a single
pulverizer or of a plurality of pulverizers for
feeding a mixture of air and pulverized fuel
to a plurality of fuel-consuming devices has

5o been Dbefore suggested, but so far as I am

! feed-pipes have led directily from the dis-
charge end of the pulverizer to the fuel-con-

suming devices, so that variations in the feed
of fuel to oneresulted in corresponding vari- 55
ations in the feed of the fuel to the other.
With such a device if it were assumed, for
example, that the pulverizer was used to feed
pulverized fuel through two branch pipes to
two fuel-consuming devices the shut-off of 6o
one device would result in the doubling of the
supply of fuel to the other, Ior this reason
it has been practically impossible up to the
present time to satisfactorily feed pulverized
fuel from a single pulverizer to a plurality of 65
fuel-consuming devices. By means of my
present apparatus Isecure this desired result.

In carrying my invention into effect I em-
ploya trunk or fuel-pipe which leads from the
discharge end of a pulverizeror a series of pul- 7¢

verizers and extends more or less adjacentto -

all of the fuel-consuming devices which are to

be supplied with the pulverized fuel, said
trunk or fuel-pipe returning to the pulverizer
attheinletsideof the fan-chamberthereofand 735
preferably between the fan-chamber and the
pulverizing chamberorchambers, and llead a
branch from the trunk or fuel-pipe into each
fuel-consuming device,whereby fuel from the
trunk or fuel-pipe will be permitted to enter do -
the branch pipe and be directed with the de-
sired pressure into each fuel-consuming de-
vice. When the pulverizer is not provided
with a fan-chamber, but material is caused to
passtherethrough and to be mixed with air by 85
an independent fan, then the trunk or fuel-
pipenay bereturned tosucha fan-chamberin-
stead of to the pulverizer itself. Inthisway

I am enabled to produce a constant circula-
tion of air and pulverized fuel from the exit go
ends of the pulverizer or from the fan-cham-
ber if an independent fan be used and to re-
turn to such pulverizer or independent fan-
chamber the surplus air or pulverized fuel
notdrawn off intothe fuel-consumingdevices, 95
whereby a very high velocity of air and fuel
may be maintained in the trunk or fuel-pipe
and a uniform feed of material to the several
fuel-consuming devices be secured and any
possibility of a back pressure being imposed 100
upon the pulverizer be overcome. It Is im-

aware with the prior devices a plurality of | portant that the pulverizer should not work
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-the pulverizer as to approximately secure the |

2

against a back pressure, since in that case
the proper flow of material to be pulverized
through the pulverizer would be affected. In
the preferred embodiment of my invention I

make the trunk or fuel-pipe of reduced cross-
section beyond each branchleading tothesev-
eral fuel-consuming devices in order to com-
pensate for the normal withdrawal of mate-
rial throughsaid devices and to thereby main-
tain a practically uniform velocity of air in
the trunk, and I also preferably so regulate
the normal feed of pulverized material from

full volume necessary for all the fuel-con-
suming devices to be fed, so that there will
always be sufficient fuel in transit in the
trunk to feed the maximum number of such
devices, while any air or fuel returning to the
pulverizer or its draft-producing device will
be of minimum gquantity. Ifthenoneor more

of the fuel-consuming devices be disconnect-

ed from the trunk or fuel-pipe, the quantity

of air and fuel returning to the pulverizer |

will be increased, so that the conditions can
be immediately adjusted by lowering the feed
of materialintroduced tothe pulverizer.

- material can be drawn off from the frunk or

30

35

.40

fuel-pipe into the several fuel-consuming de-
vices in any suitable way, either by means of
a small auxiliary fan at each branch pipe or

by the pressure of the air therein, or by both
-of such expedients.

In my present application for patent I will
describe and claim specifically the employ-

ment of a centrifugal fan at each Dbranch

pipe for eiffecting the proper feed of material
to the several fuel-consuming devices, and I
shall describe and claim in a separate com-

panion application filed on even date here-.

with and numbered serially 25,656 the em-

- ployment of branch pipes, the flow in which

15

3°

1s derived solely from the pressure in the
trunk; butin its generic aspect my present
invention is not limited to any particular de-

vice for seeuring the proper feed of the ma-

terial from the trunk or fuel-pipe to the fuel-
consuming devices, and I desire to have my
claims so considered unless speelﬁeelly l1m-
ited in terms.

In order that my mventlon may be better
understood, attention is directed to the ac-
companying drawings, forming a part of this
specification, and Wherem-—-— |

IFigure 1 1s a top view showing a pnlveuzer
of. the type described supplying pulverized

- fuel to six fire-boxes of an ordmaﬂ y kila and

6c

illustrating the employment of an auxiliary
centrlfuﬂ‘el fan for effecting the feed from the
trank or fuel—plpe into such fire-boxes; Fig.
2, an enlarged view showing one of the take-
off casings and fan, and Fw' 3 a section on

 the lme330f Fig. 2.

In all of the ebove views corresponding
parts are represented by the same numerals
« reference.

\lthough I describe my present apparatus

The

|
|
|

|

684,152

in connection with the fire-boxes of akiln, it -
will be understood, of course, that it may be
applied in any art wherein a plurality of fuel- |

consuming devices are employed—as, forin-

7o

stance, with a battery of boilers, _Wlth aseries . -

of cement roasters, &c.

1 represents a kiln having six fire- boxes.f-i.?-__f'i;'-"f""':_f-_-".'.-';}---iff
- adapted to be supplied with Dulverlzed fuel

by means of twyers 2 2, as-shown.

e
3 represents the pulverlzel which may be’ e T

of any suitable type, thas shown being the =

| pulverizer claimed in the patent to Shorer

Martin, and Eaton before referred to, compris- -

ing three concentric pulverizing- chambers 4,

5, and 6, a fan-chamber 7, connected to the__ -'
puh GIIZH]*T-Ch&mbeI' 6, a main shaft 8, driven
by a pulley 9, a C:mmble feed devwe 10 for
-feeding material to the chamber 4, an exit 11
from the fan- chamber, through Whlch the .

pulveuzed material and airare directed, the -

paddles 12

“carried by spider-arms connected e

to the shafb S and working in theseveral pul- - -
verizing-chambers, and the fan-blades 13, - -

connected to said shaft and working in the go -
Material introduced by the .. -~ -

fan-chamber.
feed device 10 into the pulverlzlnﬂ'-chamber
4 will be gradually reduced-in size by theac-

tion of the paddles 12 and be fed slowly’;
through the pulverizer, so as to be mixed with

go -

air and be forced by the fan throu oh the dis- -

charge-opening 11.

14 1s the main tlunk or fue1 plpe, one end

of which connects, as shown, with the dis-

charge-opening 11 of the pulvenzer whereby

the material from the pulverizer will be forced. .- :

through said trunk.

The trunk extends, as -

shewn adjacent to all the fire-boxes which . - -

are to be supplied with pulverized fuel.

posite to each of the twyers 2 I counect the 105
trunk with a take-off box 15, which may be. - =
conveniently and economically made of the - - -
The trunk 14 is pref- -

same size throughout.:

OD- .- S

.....

erably, however, redueed in area beyond each .

ot the take-off bo*{ee so as to compensate for S
the normal withd rawel of material toeachof - -
the twyers, whereby the velocity of flow of. .~ 7

1o -

the material in the trunk will be maintained Lok

practically unniform.

leads, as shown, back to the pulverizer, so 1

The end 160f the trunk -

that a constant flow of pulverized material ~ -
and air can be maintained between the pul- ~ . -
verizer and the trunk. When a pulverizer -

of the type described is used, the end 16 of-
pul- 120
verizer,-as shown, between the pulverizing- ;_::.:_:_--'“-j}
chamber of the frreatest diameterand the fan-

the trunk or fuel-pipe may lead to the

chamber, so that any excess of air and fuel -
will be returned only to the fan- chamber
and be again forced out of the pulverlzer by
the fan.

120

T2 5’;'.'_:

If the pulverizer 11eed with my appmatus |

is not of the type employing a fan-chamber -

mounted concentric to the pulverizing cham-"~
130 5

ber or chambers, then the trunk or fuel-pipe

may be returned toan independent fan-cham- - =
ber, if used, so astosecure the desired cu'cule- S
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tion. Connected with the trunk orfuel-pipe
at each fire-box 1is a branch pipe 17, through
which fuel may be diverted from the trunk
into any one of the fire-boxes it is desired.

When an auxiliary centrifugal fan is em-

ployed at each branch to effect the feed there-
through, a convenient construction for the
purpose is shown in Figs. 2 and 3, to which
attention is now particularly directed.
Bolted to the top of each take-off box is a

casting 18, havinga flue 19 therein,which con-

nects with the interior of the take-off box, as
shown. Said flue is adapted to be closed at
its lower end by means of a flap or damper 20,
pivoted to a shaft 21 and opening upwardly,
as shown, so as not to project within the take-
off box to permit the formation of eddy-cur-
rents therein. The shaft 21 may connect
with a regulating-arm 22 for adjusting the
position of the damper 20. Said arm may be
provided with a slotted segment, with which
a locking-screw 24 engages, said segment car-
rying an index 25, which cobperates with the
scale 26. DBolted to the vertical face of the
casting 18is a small centrifugal fan 27 of any
desired type, driven from a pulley 28, from
an auxiliary engine, or from the line-shafting.
The flue 19 connects axially with the fan, as
is common. The discharge-opening 29 of the
fan 27 connects with the branch 17.
Assuming an auxiliary centrifugal fan to
be used at each branch for effecting the feed
from the trunk or flue to the several fuel-con-
suming devices, the operation of my improved
apparatus will be as follows: Assuming that

‘noone of the fuel-consuming devices is in op-

 eration, but that all require to be started, the

40

50

535

6o

pulverizer is actuated to reduce the fuel to a
pulverulent condition and to force the pul-
verized fuel, with the proper air to create the
draft, through the trunk or fuel-pipe 14. All
the dampers 20 will be closed, so that a con-
tinuous passage will be afforded through the

trunk, and the material and air will return to |

the fuel-pipe, so as to be maintained in active
circulation. As soon as the stream of fuel
and air has been thus circulated through the
trunk the supply of fuel to the pulverizer is
substantially cut off at the feed 10. At the
first fire-box the damper 20 is opened to the
desired extent and the centrifugal fan 27 is
started thereat, so as to draw the material and

air from the trunk or flue and forece such mix-

ture to the twyer or other burner, which will
then be ignited. The supply of material to

said burner will be regulated by the damper

20 or by the speed of the centrifugal fan, or
by both. If it is found that the proportion
of air thus introduced into the burner with
the pulverized material is insufficient to pro-
duce perfect combustion, an auxiliary air-
supply may be secured through an opening
29’ "as shown in Fig. 2, leading into the flue
19 and having a regulable damper 30. The
employment of such an auxiliary air-supply
may be desirable in instances where a more

|

S

perfect pulverization of the material is se-
cured at the pulverizer by reducing the air-
feed therethrough below that necessary to se-
cure perfect combustion of the mixture. In
such an instance the pulverizer may be op-
erated to secure the best condition of pulveri-

zation, while the additional air necessary to

obtain perfect combustion will beadded to the

fuel through the auxiliary air-supply open-

ings 29’. The deflection of the mixture at the
first fire-box from the trunk will be compen-
sated at the pulverizer by a recommencement
of the adjustable feed 10 or by increase insuch
feed, assuming the latter not to have been en-
tirely cut off. The succeeding fuel-consum-
ing devices are then started, preferably suc-
cessively, in the same way, the feed 10 being
properly regulated to effect the supply of fuel
to be pulverized by the pulverizer. When all

the devices are in operation, substantially all

the pulverized material will be withdrawn
from the trunk or fuel-pipe through the sev-
eral branch pipes 17, so that only a minimum
quantity of material will be returned to the
pulverizer. Ifanyoneof the fuel-consuming
devices requires to be extinguished, the dam-
per 20 therefor is closed and the fan stopped.
This does not appreciably affect the supply
to the other devices, but results only in the

return tothe pulverizer of an additional quan-

tity of material and necessitating the cutting
down of the feed of material to the pulverizer.

In systems heretofore suggested for feed-
ing pulverized fuel to a plurality of burners

75

30

90

95

I10Q

the greatest difficulty was found in overcom- -

ing the tendency to deliver the bulk of the

| material at the first take-offs at the expense

of the others and also in maintaining the re-
quired percentage of fuel and air throughout
the entire travel of the fuel.

105

By the employ-

ment of auxiliary fans, as I have described,

this difficulty is entirely overcome. As the
currents of air and fuel naturally follow the
paths of least resistance, the regulable op-
eration of the auxiliary fans provides for a
perfectly-uniform distribution to the several
burners. -

Having now described my invention, what

I elaim as new, and desire to secure by Letters
Patent, is as follows:

1. Anapparatusfor feeding pulverized ma-
terial to a plurality of fuel-consuming devices
comprising a pulverizing apparatus, a trunk
or fuel-pipe extending therefrom, and to
which a mixture of pulverized fuel and air
is supplied, the fuel-pipe being continuous

to provide for a constant circuit of material

through the same, a branch leading from the
trunk or fuel-pipe to each fuel-consuming de-
vice, and means for cutting out a portion of

I1IO

115

120

125 -

the fuel from the trunk and directing it info

the branches, substantially as set. forth.
2. Anapparatusfor feeding pulverized ma-
terial to a plurality of fuel-consuming de-

130

vices, comprising a pulverizer, a series of -
i fuel-consuming devices, a trunk leading from
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the d1schalﬂ‘e of the pulverizer adJacent to
such dewces and returning to the pulverizer,
branch pipes leading from the trunk to the
fuel-consuming devices, and means for cut-
ting out a portion of the fuel from the trunk

and directing it into the branches, substan- _

tially as set forth.

3. Anapparatusfor feeding pulveuzed ma-
terial to a plurality of fuel -consuming de-
vices, comprising a pulverizing apparatus, a

-series of fuel-consuming devices, a trunk or

fuel-pipe connected with the discharge from
sald pulverizing apparatus, said trunk or
fuel-pipe being continnous to provide for a
constant circuit of material therethrough, a
branch leading from the trunk or fuel-plpe
to each fuel-eonsummﬂ' device, said trunk de-
c¢reasing in Cross- sectlon beyond each branch,
and means for cutting out a portion of the
fuel from the trunk and directing it into the
branches, substantially as set forth.

4. Anapparatusforfeeding pulverized ma-
terial toa plurality of fuel-consuming devices,
comprising a pulverizer, a series of fuel-eon-
suming devices, a trunk or fuel-pipe leading
from the discharge of the pulverizer and re-
turning to the pulverizer, whereby a continu-
ous flow of material through said trunk or
fuel-pipe can be effected, a branch leading
from said trunk or fuel-pipe to each fuel-con-
suming device, and means for cutting out a
portion of the fuel from the trunk and direct-

ing it into the branches, substantially as Set |

forth
5. Anapparatusforfeeding pulverized ma-
terial toa plurality of fuel-consuming devices,

comprising a pulverizer employing a pulver- |

izing-chamber and a concentric fan-chamber,

- a fuael-pipe leading from the discharge of

40

45

55

the fan-chamber and returning to the inlet

thereof, a serics of fuel-consuming devices,

branches connecting the trunk or fuel-pipe

with said devices, and means for cutting out |

a portion of the fuel from the trunk and di-
recting it into the branches, substantially as

set f01 th.
6. Anapparatus forfeeding pulverized ma-

terial toa plurality of fuel-consuming devices,

CO[IIPI‘ISII]D‘ a pulverizing appalatus a trank
or fuel-pipe leading therefrom and to which
the pulverulent fuel 1S supplied, a series of
fuel - consuming devices,
from the trunk or fuel-pipe to each of said
devices, and an auxiliary fan in each branch
for forcmﬂ' material therethrough, substan-
tially as set forth.

7. Anapparatusforfeeding pulverlzed ma-

terialtoapluralityof fuel-consuming devices,

6o

comprising a pulverizer, a trunk or fuel-pipe
connected with the discharge of said pul-

- verizer, a series of fuel-consuming devices,

65

branches connecting the trunk or flue with
said devices, and an auxiliary fan in each

- branch for maintaining a circulation therein,

substantially as set forth.
8. Anapparatusforfeeding pulverized ma-

a branch leading |

684,152

1 terialtoapl urahty of f uel-consummg dewces

charge of said pulverizing apparatus so that

iliary fan in each branch for maintaining a

ing a -circulation therein, substantlally as set
forth
! 10. An apparatus for feedmﬂ' pulverlzed

trunk or flue supplied with pulverized mate-

from the take-oft

vices, comprising a pulverizing apparatus, a

section beyond each box, a branch leading
from the take-off boxes to the fuel—censummg

stantially as Set forth.

| subsbantlallv as set forth.

| set forth.

to said branch, substa,ntlallv as set forth

| 12. The combination with a trunl{ or: fuel-,__
I plpe in which pulverized material is forced - -

by air-currents, of a branch connected there- - -
with, and an auxiliary fan in sald branch

13. The comnbination with a trunk or. fuel-fj--
pipe in which pulverized material is forced =~ -
| by air-currents, of a branch connected there- - -~
| with, an auxiliary fan in said branch, and.a -

damper opening into sald branch and away -
from the trunk or fuel-pipe, subbtantlally as:~_

70_

—

—_—

| devices, and an auxiliary fan in each branch
| for mamtammw a clrculatlon therem sub

comprising a pulverizing -apparatus, a: con-
tinuous trunk or flue leading from the dis- . = -

a constant flow of material throughsaidfuel- —
pipe can be maintained, a plurallty of fuel- =
consuming devices, a branch leading from - = -~
the trunk or flue to each device, and an aux- - .
circulation therein, substantially as set forth
9. Anapparatus for feeding pulverized ma-: .
terial toa plurality of fuel-consuming devices,. "~ = -
comprising a pulverizer, a fuel-pipe leading. =~ = .
from the discharge of said pulverizer and 8o -
. returaning to the pulverizer a series of fuel-" . . =
consuming devices, a branch leading from . . -
the trunk or fuel-pipe to each dewee and. -t.ff-;;_{if_'__;_'
| an auxiliary fan in each branch for ma,lnta.ln-”“ T

35 T

material to a plurality of fuel-consuming de
vices, comprising a pulverizing apparatus a
QO -~
‘rial therefrom, a plurality of fuel-consuming -~ -
devices, a ta,ke off box connected with the;-..f-_ e
trunk or flue adjacent to each device, all-of .~ ~-°
such take-off boxes being of the same size, -~
and the trunk or flue beluﬂ' redaced in-cross-. ”
section beyond each box, a branch leading -~
boxes to the fuel-consuming .~
devices, and means for cutting out a port.mn.;
of the fuel from the trunk a.nd directing it - -
into the branches, substantially as set fﬂrt_h_ 1CO

11. An apparatus for feeding pulverized -~ -

95 -

material to a plurality of £ uel-consuming-.dé-‘_—_.;-j:-_"-_-'j:“-:-;

trunk or flue supplied with pulverized m.-:!,te-f%_‘;"f
rial therefrom, a plurality of fuel-consuming -t
devices, a take- -off box connected with the =
trunk or flue adjacent to each device, allof . . -
such take-off boxes being of the same size,
and the trunk or fiue bemﬂ' reduced in eross- .
no

105 .

120

125

14. The combination with a trunk or fuel- =
pipe in which pulverized material is forced - - - -
by air-currents, of a branch connected there- < .=
with, an aumll&ry fan in said branch, and _
means for admitting an additional alr-snpplvg;;}_--;;_;,;E-f-:;.—..
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15. The combination with a trunk or fuel-! Thisspecification signed and witnessed this

pipe in which pulverized material is forced | 14th day of June, 1900. |

by air-currents, of a branch connected there- O ,, AT , ;

with, an auxiﬁary fan in said branch and WILLIAN MAXWELL WHEILDOS.
5 means for admitting an additional and regu- Witnesses: ‘

lable air-supply to said branch, substantially FRANK L. DYER,

as setb forth. | | JNO. R. TAYLOR.
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