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Siemernl View of the Fenimars sulphioe Puip Wil

THE FENIMORE SULPHITE MILL.

Tur New Praxt oF e Usiox Bac & Pavee Cowrasy, sean Saxor Hnw N Y

The Union Bag & Paper O is the

owner of planty &l Sandy Hill and Dallston, N.
Y. Watertown, and Kavkanma, W
where It produces various grades of manilla
and wrapping paper. and manufaciures paper
bags of an Infinlte variety of forms and sizes.
The Sandy Hill mills furnish & large amount
of stock pulp, which s shipped 10 the other
mills for worklsg up into falshed product
‘The new sulphite mill which is lo be de
scribed is located at Fenlmore, on the west
bank of the Hudson River. opposite Sandy
Hill. A short distance to the morth is & cut-
ting-up mill and & ground wood mjil operated
by water power obtalned from a dam crossing
the river st this polst. On the emst baok of
the river al the opposite end of this dam is
another ground wood mill, while on the same
slde of the river and about threcquariers of &
milo néarer the town, is & group of paper mills
where the fnished product is made. These
are jocated at Baker's Falls, where an abrupt
full of over fifty foet exists in the river bed.
At this point the oatural hesd has Leen In-
creased by bullding & second low dam on lhe
erest of the Falls giving a total of sixty feet,
which s utllized In 8 new hyrdraulic power
plant generating high-leénsion electric cnrrent
for transmission to the various factorfes and
mills in the Immediate district. The equip
ment will ultimately comprise three units of
1200 horsepower each, but only 2,400 horse
power (s avallable at the presest time. This
hydranlic plant operates the eatire power
equipment of the new sulphite mill at Fenl
more, paper machisery in the group of mills
at Baker's Falls and all the bag machinery of
the bag factory.

At the Fesimore mills thers lhas been In-
stalled for increased security agalost |nterrup-
m of service, an muxiliary steam plamt of
1,000 kllowaits capacity which receives steam
from the boller plant serving the sulphite mill,
and during dangerous periods of high or low
water this plant Is kept continually in readi-
mess for Immediate operation. The plant con-
wists of & single 1,000 kilowatt direct-connectod
unlt, gepersting current at 860 volts, which
completely relays the hydraulic service at the
Fenimore mills. The power system ls also ar-
ranged so that current may be generaied at

= and back to the hy-
draulic station st Baker's Falls in cases of ex-
treme omergencies.

Preparing Chipe.—With the exception of the
steam supply to this muxiliary plant, the en
tire steam service of the Fenimore mill 1s utll
lzed in commection with the suiphite process of
wood pulp making. The pulp (s made from
gprace from the Adirondack reglon, which Is
foatéd down the Hudson River in the log. AL
the cutting up mill these Jogs are reduced to
2doot lengibs and transporied by & comveyor
on an elevated wooden trestle eithor directly
to the wood room or to s siorage pile. The
delivery of 24oot sticks Is conflned to those
months when the logs may be driven down the
river. The helght of the conveyor trestle is
40 feot and it Is 2500 feot in length, furnish-
Ing & large storage capacily for the blocks be-
neath, In the winter time the wood in storage
I8 elevated lo the tréstle conveyor by movable
vertical comveyors, similar to those used in
handling barrels. The veriical conveyor is
driven by an electric motor which Is connected
by fexible wires to & power circult extending
along a trestle. The trestle conveyor waa fur-
nished by Carland & Company. Bay City, Mich.

Ou reaching the wood room the blocks are
dumped Into & water tank which is heated in
winter to remove the snow and lce. The blocks
are floated through the tank, much of the dirt
belng washed off, and are then carried by a
conveyor over the tank to the barkers, which
are fourteen in number and built by the Sandy
Hill Iron & Brass Works. The barked blocks
are thrown on & fat chaln conveyor and de-
liversd Into a second tank, from which they
are dellvered by a similar conveying apparatus
te two Holyoke chippers In which they are re.
doced to pleces of suitable size for cooking.
The chips drop through the foor and are
broken up by a Lombard crusher, ope bolog
located below vach chipper. The entire prod-
uet falls Into & belt conveyor which delivers
the material to an Inclined conveyor with ma-
ple Mights, delivering the chips to an Inclined
Lombard chip sereen

The first section of this screen permits the
sawdust to drop Inlo & WOPm CORYEYOT CAITY-
Ing this refuse (o & belt in the basement. Chips
suitable for pulp fall through the lower section

of the screem and are carrled by & weries of
belt conveyors 10 the digester bullding and
then upward to the chip bins to which they are
distributed by a Robins conveylng belt with
automatle movable tripper. The refuse that |s
refused by the screens drops Into a tank in the
basement and the chips which foat are put
through & Short rechipper and sent back to the
screen.  The koots which sink in the tank are
dellvered to the refuss bell. All refuse from
tho bariers, splitters, screens, eic., is carried
by belt converors to the power house where it
is used ns fuel under two bollers.

The chips stored in the bins of the digester
bullding are dropped through openings In the
tops of the digesters, the connection between
the bin and digester belog made by & galvan-
fzed irom spout mounted on & trolley so as to
be movable from one digester to another.

Acid Making.—The sulphur s deliversd in
box cars and wheeled to a gallery In the stor
age building from which it is dumped to the
foor, often being stored to & depth of 30 feel.
It |s whoeled from the storage pile in a stand-
ard irom charging car to the burner room and
shoveled by hand inte ten burmers built by
the Fortland Company, Portland. Me. The
burning gases pass through the wall in cast iron
plpes which drop into and connect with 164neh
lemd plpes, T8 feel long and covered with
water, In a long concrete tank built out of
doors. AL the [8r end the cool gas s pipsd
into the bottoms of wooiden tubes containing
limestone located In the tower buflding. Ar
rangements are made so that the pipes be
tween the cooler and the towers may be
sprayed with waler In unusually hot weather.
The tower bullding cont ten wooden tubes
5% feet In diameter and 145 feet high. each of
which is fed independently from a single burn-
er. All of the tubes are sapplied by water from
two tanks on the roof,

The limestons used | waste marble from
Vermonl It is dumped directly from the cars
on an elevated wood trestle and is loaded from
the storage pile into narrow gauge cars and
Tun into an elevator by which it s lifted to
low trestles on each floor of the tower bulld-
ing where it is domped to the charging floors
‘The sulphur gas enters the towers at the bot-
tom and passes up through the limestons
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fumes no stecl is used in the construction of
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which Is sprayed with water. The lmestone Is tween the wood room and the sulphur room.

slowly decomposed and the sulphite liguor is The upward current through the tubes I as- this bullding, which is bullt of heavy Georgila

collected st the bottom, whence It flows to & sistod and rogulated by s bronze exhaust fan pine timber with brick walls.

storage tank out of doors. From this task it s electrically driven and located in the
Owing to ita liability to injury from the

atthe. Dvigester Builaing.—This bullding bas room
acld for four digesters; three are Installed at the
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present time, They were made by the Mani-
towor Bteam Boller Worl Each Is 15 feet In
diameter and 60 feet high. built of 1%-inch
stegl plates with tripleriveted butt straps of
11;inch material. The digesters were tested
when completed to 160 pounds hydraulic pres-
sure and made tight at that pressure. They
were then llned with lead with burned jolnts
which wera carefully tested and made tight, and
inside of this a lining of acld proof bricks was
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the pulp passes through copper washers where
the large and uncooked knots are discarded, to
be aferwards ground and used in the manufac.
twure of & cheap grade of wrapping paper. The
remalning pulp flows through the riffler to the
far end, and on the way more or less sand, dirt
and forelgn substances are deposiied, theso
being removed weekly and thrown away. The
product is pumped to the story above where it
Is delivered inlo & series of Baker & Bhevlin

View in Wood Room, Showing Chippers and Chip Screen

then provided to withstand the mechanical ae
tion and also to some extent the action of the
acid with which the digesters are filled. The
lining was done by the Now-Antem Company,
New York, and the lead work was furnished
by the Raymond Lead Company of Chi

The acid storage tanks are e'evated so that
their contents flow by gravity through an 8-inc
pipe into the digesters, which ran thus be
quickly and easily filled after they are chargend
with chips.

Pulp Moking.—After the wood is properly
cooked, as determined by tests made from time
1o time, the contents of each digester are blown
under pressure inte a corresponding woosds
bl pit or tank, furnished by the Willk
Manufacturing Company of Kalamazoo E
of these i 26 feet in diameter and 30 feet high,
A quantity of water. equal to the lguid con
tents of onch digester, is 1 under pressure
N0 these dlscharge pipes when the contents
of the digesters are blown oul, thus condensing
the gaseous fumes and avolding the ususl
strong odor In the vicinity of sulpbite plants,
while at the same time preventing the escape of
pulp which would be carried up through the
vapor pipe If this arrangement had mot been
provided. The bottoms of the blow pits are per
forated and the waste lguld from the washing
Is drained off and passed through an 18-inch
wewer pipe into the river, about 2,000 feet down
the stream from the mill

The washed pulp Is pumped to & small stor
age tank, marked “pumpover” tank In the
drawings, from which It flows to the rifler in the
basement of the adfolning screen bullding.  Most
of the centrifugal pumps for such purposes io
this mill were furnished by the Morrls Manu
facturing Company. At the dellvery polnt all

0.
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View in Screen Room,

rotary serecns. The pulp that passes these
screens Is made into sheets In & group of six
Bagley & Sewall wet machines and Is then
folded for shipment.

The refuse from the rolary screems is sul-
Jocted 1o two other screenings which produce
an Inferlor grade of pulp

The Power Plant.—The boiler house is lo-
sd & #hort distance from the digester bulld-
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ing, where most of the steam is used. The
tullding s approximately 160 feet In length,
€0 fest |a widih, and on the north side where the
coal bunkers are located, s 50 feet In height
above the boller room floor. The south half of
the bullding, however, Is but 30 fect in helght,
no gxira head reom belng required there for the
the steam plping, which ls suspended a short
distance above the bollers from the steel roof.
There are four batieries of bollérs armanged
on each slde of & central area whera the feed
pumpe, stack and mechanical draft outfits are
located. In the rear of the bollers the smoke
fues and économlzer chambers éxtend through-
out the length of the batterles. The latter are
placed next to the building wall 5o as o leave
& passage about 7 feet In width in the rear of
the bollers. In front of the boflers a 16-foot
passage provides ample space for cleaning.
Along the center of the room 18 & Tow of Z-bar
columns surmounted by 3&inch plate girders,
which support the south wall of the coal stor-
®ge loft, the roof and half of the welght of the
conl bunkers. A second and parallel line of
columns, with 204nch plate glrder stringers ad-
Jacent to the outer wall. but entirely independ.
eal of the brickwork, carries the remaining
weight of the bunkers. The bottom of the coal
bunkers Is formed by & serles of six pyramidal
stee] hoppers, one Lo each boller, these hoppors
belng suspended from transveérss Z4inch gird-
ors earried by the columns above mentioned.
In the upper part of the coal loft Is & runway
supporting the discharge leg of the ceal con-
veyor. which 8 of the scraper typo and ele-
vates coal to the bine from a hopper, located
between the tracks of the coal slding paraliel
Ing the west wall of the bullding. When the
bing are fAlled, the coal siding Itsell, part of
which Is bullt on trestle. is utllized for coal
storage. from which the coal may be trans
ferred to the system by & se ¥

Showing Rotary Screems.

conveyor extending underncath the
trestle.

In the extreme porthwest corner Is an ash
tower rising to & helght of 85 feet and contain-
ing & bucket elevalor for raising ashes from
the basement to such a height that they may
be conveniently discharged into an empty car
awniting upon the coal siding. The elevator
is driven by an Induction motor, localed in

slorage
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the top of the ash tower. the necessary apeed
reduction being retained through belt and
worm gearing.

A ix7-foot tunnel extends throughout the
length of the bullding undernesth the boiler
floor, and immediately Ia front of the bollers.
This tumael communicates with the ash ele-
vator mentioped above and through §t ashes
are removed from the ash plis underneath the
wtokers. This work will ultimately be done by
" wor, but Is now by hand,
No aeh storage capacity Is provided other than
that already furalshed by the ash pits and
ash tunnel. The latter has a concrete floor and
roof and ashes may readily be raked out of the
ash pita through openings in the wall and
stored until such times as it is found conve-
olent to remove them.

Tho total capacity of the plant is 2.400 horse”
power divided between four battertes of two
bollers each. Both coa! and woeod i used for
®team fuel: the former is buckwheat anthra
clte and the latter 1s in the form of shavings.
bark, knots and refuse chips from the wood
mill as before mentioned. Threo batteries of
coal bollors have been Imstalled, oach conslat-
Ing of two 300 horse-power Aultman & Tnylor
water tube bollers. The wood burning battery
consists of two 300 horse-power bollers of iden-
teal type. Theso wood boilers ara fired by
meane of special furnaces of “Dutch oven™ con
struction, and in order mot to encroach on
the passige in front of the bollers. this Lat-
tery has been sel back asbout ten feet, the
width of the ovens.

Btear s genorated at 150 pounds prossure
tor use In the auxiliary steam plast and ls e
duced I pressure for the digester plant. The
safety valves on each boller are provided with
discharge pipes leading through the roof. &0
that the boller room will not be flled with
steam At an occasional blowing of the valves.
The boiler blow-offs are plped to the passage
in the rear of the bollers where all valves are
readlly accesaible.

The feed water is obiained directly from the
river, but before entering the bollers ls first
clarified In & speclal combination Biter-heater.
The mineral constituents of the Hudson river
wator cause littde trouble from inerustation,
but & large amount of vegetable matter is
usually present. The apparatus conslsts of &
vertical boller shell about 23 feet in length
and 6 feot in diameter. assembled (o flve sece
tons with flangod heads at top and bottom,
The top section contalns a Alter bed of cocoa
matting, spoages, ote. The three scctions be-
low constitute a tubular beater of the con-
ventional type, and at the bottom Is & receiv-
ing chamber. The feed water entors at the
top where the suspended matter is removed
by the filter bed. It then passes through the
heater tubes and from the bottom chamber di-
rectly 1oto the feed pump suction, The heater
sections are supplied with exhaust steam from
feed pumps, fan eogines and stoker eagines,
thus conserving the entire amount of wasle héeat
from auxiliaries. The fiiter bed s renewed from
time to time through sultable manholes provid-
ed fn the ghell. The three feed pumps are of the
compound Wo'hington outside packed plunger
type, crosscopnected throush both steam and
water piplng for relay sarvice.

‘The three batteries of coal bollers are
equipped with Reney mechanieal stokers ar
ranged for burniog buckwheat anthracite conl.
The stokers for the iwo main batteries arn
eperated from & single driviog shafl, extend-
Sng throughout the length of the batteriea
and driven through worm gearing by a small
Westinghouse standard engine, mounted on an
Independent brick pler at the end of the bat-
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tery. The ash pits are concrete lined and
slopeé downward to openlogs beneath the
stoker fronts, throngh which the ashes may be
raked out into barrows or agh cars in the ash
tunnel, as before mentioned.

The wood burning battery I Gtted with two
Duteh ovens, approximately $ feel In depth
and of the same width as the bolior fromt, 1
feet. The ovena are provided with horfzoatal
grateé bars of close dexign and ordinary boller
fronts with fire and ash pit doora. The shav-
ings are received through a shaviog conveyor
from the wond mill, and charged into the fur-
naces from an ¢lovated platform through 20
inch round openings. Each furnace has two
firing holes and the two sides are fired alter-
natively to reduce as much as possible the
quenching of the fuel bod by large quantities
of wei bark and shavings. No difficully is ex-
perienced in malntalning a uniform steam pres-
wure with this fuel, and it s found that the
wood burning boilets supply & considerable por-

Trangverse Eachan
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mediately in the rear, and discharge them into
® sieel stack, moonted directly upon the top of
the fan hoisting, which |8 strepgthened by
structaral gections for thia purpose. The stack
s § feet in diameter and 79 feet [n height, and
Is constructed of Yr-inch and 3-16-inch steel, with
single riveted joluts, It rests on and is bolted
to a 4xfiinch apgle flange riveted to the top
of the fan housing. AL its lower end Is a ahort
uplake which changes Lho séction from a 6x8-
fool discharge opening in the top of this hous-
ing to the circular section of the stack. The
#tack 18 braced near the top by s horizontal
combined strut and tle anchored in the wall
of the adjacent building.

_The high-pressure steam piplug Is character-
tged by the absence of expansion folnts, sepa-
rators. traps and returns. The entire system
Is pitched back Lo the boilers at suMcient slope
to return condensation automallcally without
the employment of speclal apparalus. Leng
radiug sweep bemds have been employed to

[
First Fioor Plan.

e s bt

of Power House.

tion of the total steam required for the opera.
tion of the mill.

‘The arrapgement of flucs, aconomizer settings
and mechanical draft outfits is cloarly shown In
the 11 and vides for
the operation of elther half of the boller house
equipment by elther fan and with or without its
economizer. There are iwo Green cconomirzers
installed, with provislon for a foture thind.
They are of the Improved elreulating Lype, man®
ufactured by the Green Fuel Ecopomizer Com-
pany, under the pateats of Woestinghouse,
Church, Korr & Company.

Draft for the boller plant {8 malaly furnléhed
by two 180inch exhaust fans built by the B. F.
Sturtevant Company from the special deslgns
of Westinghouse, Church, Kerr & Company. The
fans sre of the thresquarter-houséed type and
occupy the space between the bollers in the con.
ter of the boller house. The fans exbaust the
burned gases from the mber fo-

provide the ¥ for

snd contraction, The piplag system s suspead-
ed by adjustable iron hangers from the steel
roof beams of the boiler house, and is anchored
at the center nnd two intermediate points. Wal-
worth valves were smployed and the Walmanco
pipe joint was used,

Tho stcam mains from tne two balves of the
boller room to a central distrib
polat, where a short cast-iron manifold header
is Jocated, from which extend the varlous sup-
ply lines to the digester buillding. the auxiliary
cogine plant and the suxiliaries io the boiler
room. Screw and yoke valves localed upon
aither side of the manifold header and also in
ihe riser, from each boller battery provide ade:
quate means for proper maoipulations of the
boller equipment and the iolation of a defoc-
tve section of piping. Al high-pressure steam
lnes are B from diatlon by

gnesia plpe covering.
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A striking though comparatively unimportant
feature of this plant Is the effoct produced by
the judicious use of nluminum and other
paints.  The coal hoppers, chutes and stoker
fronts, feed water heater, fans. stack and steel
work, are finlshed with black graphite paint,
while the boller fronts and drums, stoker en-
gines, fan engines and feed pumps are finished
in aluminum. The building walls and boller set-
tinge are stalned with a subdued color to &
height of § feet from the floor, and the re
malnder, lucluding the roof of the south hall. is
Bnlsbed ln white, The effect of this slmple dee-
oration In addition to the white pipe lagging is
extremely effective and lends an appenrance of
cleanliness which might well be given consid-
eration in more pretentious boller rooms. The
aluminum paint bas been used throughout the
works at Sandy Hill for finishing steam, hy-
draulic and electrical machinery with the most
eatisfactory results.

The general water supply for the eatire prom-
laes 1s obtalned from a two-story pump house,
32 x 40 feet in plan, located on the bank of the
river. The first foor of this bullding Is just
above high water level. It ls connected with
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The electric power for the operation of all
of the mills 1a located on the opposite bank of
the ri mbout one-half mile distant.  The
power-house 1s bullt close to the river bank In
an excavation blasted out of solld rock, Water
I8 taken from the canal heretofore used by the
company at its mills located at that point. Fine
and coarse racks are used to prevent obsiruc-
tons from entering the turbines. The water
passes through the canal above through wooden

41

Kineering force. Mr. E. G. Barmatt, now the
vice-prealdest of the company, was al the time
of construction In entire charge of the werk,
and was assisted by Mr. M. O. Kasson, the pres-
eit genoral superintendent of the company, and
by Mr. R. B. Wolf, supsrintendent of the mill
Mr. H. A. Moody was in charge of all instrument
work in connection with the construction of the
Tuildings.

Entes to steel g & feet in each
connecting with a palr of 3-inch McCormick
turbines bullt by the 8 Morgan Smith Com-
pany, of York, Pa. Each palr of wheels dis
charges through s central draft tube into the
river below. Lombard water wheel

Engineering Problems in Tanneries.

Tanplng le a most Interesting Indusicy to
Lhe engineer and chemist, becauss it is largely
vecrel. Each company keeps its methods and
Its hanical i as closely guarded as

are attached to each palr of wheels

Each pair of lurbines Is connected to & 750
kilowall three-phase 6.000-volt gencrator with
the exclter armature mounted on the end of the
geoerator shaft and overhanging the main bear-
ings. Two generators are (nstalled at the pres
eat time, but all other work bas been done for

possible, and even when specinlists are called in
for advice, it not Infrequently happens that
they are refuseu admittance to some paris of
the works they are visiting. For this reasom,
special interest attaches to a paper read a fow
months ago before the Michigan Engineering
Boclety by Mr. Byron BE. Parks, and recently

the instaliation of a third. A § crane
spans the generator room for handling the
heavy machinery. The transformers and other

View in Wet Machine Room, Whers Finished Pulp is Produced.

the boller house by a concrete Luannel through
which pass all pipes leading 1o and from the
pump bousé. These plpes are suspended from
iron supports attached to vertienl wooden posts
securely anchored In the concrete wall of the
tunnel. The water supply ls drnwn from a con-
erete penstock beneath the foor communicating
with the river through suitable racks. The
water Is elevated by two 12dnch contrifugal

wood chips and

vogetable matter that are
not of sufficient xize to be caught by
the racks. The water s drawn from these
tanks by power pumps which discharge into
the dirtributing system, The pumplng equlp-
ment consists of three Gould 10x12-inch triplex
pumps belted to an elevated conntershaft driven
by a 20 horse-power Induction mo The pump
house also Includes ene 1.500-gallon Worthing-
ton underwriters fire pump supplied through
a binch steam line from the boiler house. All
pumps connect into o 124nch water main with
and & 5,000
feet on & steel

ra pplying all
mllon water tank elevated 50
tower mome distance from the

devices for furnishing the working current at
&M volts are located in a sub-station in the
sulphite mill, although there 1a a small trans-
former station in the second slory of the power-
house where current Is transformed for use In
the viclalty. As before stated the bydraulle
power can be replaced by the steam plant In
the sulphite mill at Umes of low water. This
plant conslsts of a

[ in its pi gs. The entire paper
18 too long to reprint in this piace, but the fol-
lowing extracts from It Indicate what an ad-
vantage such m close Industry as tanning will
derive from the services of an engineer and
chemist who Is permitted to make a really thor-
ough search for opportunities to Introduce lm-
provements,

Hemlock bark is the principal tanning me
dium used by all tanpers of heavy leather
throughout the Northern States, and is the
largest single item of cost in the operation of a
sole leather tannery. Investigations muade a
few years ago Indicate that bark pltched in the
leacheos as “spent tan” still contaloed & consld-
erable strepgth of tannin; in fact, analyses of
mumerous samples showed that they still con-
tained from § to 7 per cent. of tamnlc acld
Bark taken from forests in the mountaln dls-
tricts of the Eastern Btates shows when alr
dried an average of § to 10 per cent. of its
weight In tannin, while bark taken from the
forests of Michigan and Wisconsln contained
from 10 to 12 per cent, and some samples
analyzed have shown as high as 15 per cent of
tannin. A comparison of the values shown by
the analysls of the “spent tan™ and of the bark
In its original state as taken from the tree, In-
dleates that about balfl the strenglth had been
wasted.

Formerly It was the practice {o leach bark at
low or with i cold
waler, One reason for this was the want of
ndequate means of neating the large volume of
water required In the time allowance, and the
other and principal reason was that those who
had tried higher temperatures found that a col-
oring matter called “the reds” was dissolved
und extracted from the bark. This darkened
the tanning liguor and gave an undesirable
tolor 1o the finished leather. When the chemist
demonstraled to & certaiaty that about half the

Corliss engine driving a 1.200-kilowatt genera-
tor at €00 velts,

The motora are of the induction type, and
that they may be Iaterchangeable to some ex-
tent as few wizes as possible are used. The en-
tire electrical squipment was furnished by the
General Electrie Company. and installed under
supervision of Mr. A. R, Dush, of Boston.

The bulldings are of brick and steel con-
strurtion with concrete fioors and roof rein-
forced by expanded metal. They were erected
by Grace & Hyde, the steelwork being supplied
by the Penn Bridge Company. The plant covers
about twelve acros, exclusive of saw mill, con-
veyors and wood storage. and was completed in
November, 1902, The bulldings and the entire

pul pn were by the ‘s on-

bark was & waste, and when the
growing searcity led to Inereased cost, tha pro-
Eresslve tanners were ready to consider any
feasible means of reducing thelr bark consump-
tion. Here the chemist cnme to their aid and
gave them a aystem of bleaching leather aftor
the tanning process was complete, by means of
which the desired color could be given It. what-
ever ita colar may have been when taken from
the vata,

With the advent of the bleaching system
rame the engineer's problem to provide an em-
clent means of heating the required volume of
water of tan liquor to n temporature approx-
imating 212 degrees, and maintain It &t wat
tempernture during the process of leaching.
The enrilest form of heater wasa box coll balit
tubing surrounded by & wooden box




