DRIVES AND CONTROLS ploced in convenient locatlon for cleaning and molntenonce.
Fuel-feed controllers stand olongside m-g sets, with the voricblo-speed motors cbove

An overhead flight conveyor bringa
wood reluse to the boiles room. A te.

To compensate for differences in fuel
conditions (relative smounts of saw-

pered hopper the

overhead to a horizonta), tapered leed.

bl

dust, i 88 and hogged fue), per-

Ertiter

shunt tield
Generator
shont tield
D-C mosor I
shunt lisld

SCHEMATIC DIAGRAM shows clectrical
connections for tha voriablespeed drives .

cess air within 2% plus or minus, a1

any rating from 20,000 to 60,000 1b of

steam per hr. To do this, the brilliancy -
1! the height of the fuel

control

1age of , eto) an additiona)

screw driven by o ed do
motor. From the feeder trough tho fuel
flown by gravity to the furnace top, to
drop on the pile in the dutch-oven cell.
Combustion is completed in the main
furnace of the 3-drum bent-tube 7000-
8q-ft Erie City 3-pass boilers.

As shown in the diagram, eir is
drawn from above the fumace top,
under the firing deck and up the boller
front to n warm-air duct Fresh air,
frorm within the boiler house and from
the roof, flows alongaide the stack up-
take to the same warm-air duct, which
supplies the forced-draft fan with
slightly prehested air.

Much of the control' hookup follows

ially P ice. The
boiler-outlet damper is regulated di-
rectly from furnoce pressure. A steam.
pressure controller operates the [orced-
drait-fan outlet damper, the {an being
driven by a constant.speed motor. A
{uel-feed controller sctuates the genera.
tor rheostat of the typical Westinghouse
Ward-Leonard variable-speed-drive sys-
tem disgrammed above. This errange.
ment regulates the speed of the de
feed-screw motor, controlling rate of
adding fuel 1o the pile,

The [uel-feed controller is prlmnrlly
reaponsive to a steam-flow controller.
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dary control lo maintain desired
sir-fuel ratio seemed necessary.

Brillioncy Control.  For this purpose,
a photoelectric cell in the boiler fur-
nace rear wall measures brilliancy of
the flame and gos stream leaving the
dutch-oven furnace and, through an
averaging reley, works with the steam.
flow controller to adjust fuel feed. With
this arrangement, an increase in brilll-
ancy shows on excess of air and a need
for more fucl, while a decreass in bril-
liancy indicates need for cuting down
fuel foed.

1n normal operation, incressed steam
demend is reflected quickly in an in-
crease in forced-draflt air. As steam
flow changes, fuel feed is increased
proportionately, with the brilliancy
controller acting to correct any change
in sirfucl ratio and to maintain com-
bustion et maximum efficiency.

Rate of fuel feed is indicated on &
dial at esch fecd controller; draft gages,
steamflow-sirflow meters and other
boiler i are d-on a

pile on the grate, depending on the type

of -{ucl being burned at any time, and
mnmlnlna a clun ﬁre. fres from lmoka.
GCas lyses

229 ecxcess air at high nllny and

about 40% nt low, with CO, at about '_

16-17% and no CO.

The steamflow-airflow meter wes
found to be an excellent operatlng fo-
dex, correlating closely with' ths brll-

liancy values, For exemple, a deviation :
in exceas air shown by the boiler metar |
also appears on tho brilliancy-meter -
chert and is promptly corrected, Whea

burning wet hogged f{uel (approxi ;
mately 55 to 65% molslure) the boiler.

meter shows about 109% lower stoam

flow than air flow because of the high

loas represented by evaporation.

Sueconsful Krporiance.
ence indicates the brilliancy control to
be of great help in compensating for

varying fuel conditions and correcting

the primary (ucl-feed adjustment to
maintain desired elr.fuel ratio. The

panel on the firing deck (see photos
and diagrams). Selector valves on the
punel permit switching from auto-
matic to manual contro) ea desired.
Hand orsat tests reveal thet this con-
trol methad automatically holds ex-

installation of ic [eeding, as &
whole, has, in addition to conserving
now-vnluable wood-refuse fusl, mads it
casy to hold boiler output to desired
levels, With hand firing the output
could not be controlled closely and
varied over a wide range.
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Removal of Silica in a
Sludge-Blanket Hot-Process Softener

By J D YODER, vico-prosident, Tho Permutit Co;
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Two years’ experience vsing

sludge, which accumulates in
"ijvogeis lime-soda softener,
fo give longer contact between
Magnesium hydroxide

water, betters silica removal

and

*Tue ourstampivc prooiem in the
lreaiment of boiler water ot the Savan.
nah plant of the Union Bag & Paper

Fporstion hes always been the reo-
moval of silica. The raw water, which
 pumped from deep wells, has o
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silica contens of npprollm'llely 55 ppm.
In view of this problem, it was decided
o install a new lype ol hot-proc.

turbidity reduction In the efluent.
Fecdwater to the 430-psi boilers con.
sists of 35 percent makeup, the re-

ess sofl g ped by
The Permutit Compnny A 72.000-|ph
soltener of this type was installed and
put Into operation in November, 1945,
Fig. 1.

MORE CAPACITY REQUIRED

Prior 10 the installation of the new
unit, makeup was treated by

inder being cond ‘The mak
was provided by one hot-process lime-
sods softcner of conventional design,
Fig. 2, when the paper mill began op-
ecations. As the plant grew, similar
units were installed until five with a
total capacity of 52,000 gph were op-
erating in parallel. Each softener had
b ioal.fandis i

tional hot lime-sods softeners. Nine
years of operation with the old plant
followed by two years of operation
with the new plant have shown that
the latter provides more efiicient silica
removal, as well as better hardness and

P 8 equip

When increased feedwater demand
called for sill greater capacity, it was
decided to install & 72,000-gph softener
of the new sludge-blanker design. Al-
though development of this type sol-
tener for silica removal was sl in
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