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PATENT @FFIC? 
?rLrow 0.SC?UR OF BERLIN NEW HAMPSHIRE ASSIGNOR TO BROWN COMPANY OF 

BERLIN NEW HAMPSHIRE A CORPORATION OF MAINE 
??AKIUFACTURE OF I?IPREGINATED FIBER ARTICLES 

Application filed July 30?1929 Serial No.382,202. 
Thisinvention relates to the manufacture 

ofimpregnatedfiberarticles beingmore par 
ticularly concerned with a method of manu facturecomprising the step offirst formin 
an article ofthe desiredshape from.cellul98e pulp drying and then impregnating wi?h 
?nagent whichimparts desired charaeleris 
tics such aswater-resistance thereto Vari 
ous problems mayariseinsugh a method the 
seri6usness of which depends upon_the raw 
materials used the finished Brticle to be 
manufactured and the conditions_under which the various steps are practiced 9?e 
problemis forming the pulp ino an artele 
which may be subsequently dried and im pregnatedin.asatisfactory &nd exp?itio"s 
imainer This problem has been baingin 
the case of comparatively thick-walled fiber 
tubes made by winding a wet web of inter 
felted cellulose pulpintotubularform as on 
a mandrel then drying and fina!y impreg 
nating with waterprooing ma?al?SHch as 
moltem pitch, äsim such case dificulties are 
experienced when either free or slow pulp 
is employed as a raw material When.?e pulpisfee andeontainscomparatively ?le 
gel?tinized.cellulose porows tubes?which ?eadily undergo impregnation result bu? 
drying of_such tubes must be ca?ied out 
slówly and under carefuly co?olled con ditioisoftemperature andhumidityinorder 
to avoid spliting.or Separ"tion.betWeen the 
matted together laminae_of whigh the tube 
walls areimade Whenthe pulpis slow and 

5 containsconsiderablegelatinized cellulose al 
though liability tosplitis lessened n9?9nly 
are he resultingtübes dense and dificult toimpregnate büttheymustbe driedslowly 
in orderto avoid warping There is Only a 
narrow range of hydration orgelatinization 
of pulp from which maybe madetubes the 
1amina of which are well bonded together, whichmayberapidlydriedwithoutsplitting 
or warping and which may beimpregnated 

5 at a satisfactory rate and gt temperatures at 
which charring orembrittlement ofthe fiber 
walls it not.efected The amplitude and 
position of he "nge for optimum resuls Waries considerably depending upon the 
stock or beater furnish employed As a re 

sult of these variations when forinstance a 
preferred stock composed of ground wood 
pulp and chemical w9od pulp.screenings is 

g empleyed itisonlythrogh the e?ercise of gonsiderable care ingrinding beating dry 
ing and impregnating_that satisfactory re 
sults are obtainable. ?Comparatively slight 
changes for example in the nature of he 
sgreenings brought about perhaps by a 
change in cooking prggedure or screeming 
practice in the pulp mill have caused much 
troubleintube manufacture necessitatingin 
someinstances extensive changesinsuch fac 
tors as grinding beater manipulation and 
rates of drying and impregnation Even undercarefultestingandsupervision,incom pletelyimpregnatedtubesarelikelytoescape 
detection and be shipped out of the mill. 
I have discovered that if materials such 

as ground Charcoal or coke kieselguhr or 
asbestosfour greincorporatedinto he pulp? 
the range of hydration within which arti 
gles madefrom thepulpare capable of being 
dried andimpregnatedin a saisfactory and 
expeditious manner is greatly increased. 
While ng limited thereto my discovery will 
now be disclosedingreater detailas applied 
to the manufacture of tubes ofthe character 
hereinbefore described. I have further 
found that if materials such as hereinbefore 
enumerated are ingorporated into the pulp 
fron which the tubes are made remarkable 
and important improvements are efectedin 
the impregnated tubes Powdered charcoal 
which may be prepared from charcoal fines 
or screenings is the preferred material not 
only begauseit ischeap and makes possible 
economiesin manufacture but becauseit ef 
fects most markedimprovements It is su 
perior to the cheaper powdered coke breeze, 
which however is heavier and more liable 
to settle out in the pulp vatin which rotates 
the cylinder mold on which the webused 
for winding the tubesis formed. Moreover. powdered.goke may contain particles having 
abrasive-like characteristics which would 
dultogls such as 3re employedinfinishing 
the ends of the tubes forjoining and may 
further contain graphitic material which 
would impair the dielectric strength of the 
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tubes this being undesirable as a majoruse 
for Such tubes is housing electric cables or 

.the like. 
Another phase of my invention relatesto 

the.grindingand handling ofsolidmaterials, 
such as charcoal which are to be incorpo 
ratedinto the pulp. Aftergrinding thema 
terial may be uniformly suspended in water 
and mixedin this form with the pulp.?Par 
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ticularlywhen charcoalis the material being 
ground it should be kept from the atmos 
phere in order to avoid dust nuisance and 
fire_and explosion hazard To this end my 
method involves grinding the material and 
suspendingitin water whileit is under con 
finement this preferably being accomplished 
by blowing the ground material while main 
tained under confinement in contact with a 
Countercurrent flowing stream of water to 
forman aqueoussuspension ofcharcoal The 
water used for forming the suspension is 
preferably that removed.from the cylinder 
mold during the formation of the web as 
this avoids a loss of_ground material and 

5 fiberpassingthroughthe openings ofthe cyl 
indermold The charcoalmay beground to 
yarious degrees offirieness it ordinarily be 
ing preferable to use charcoal ground to 
about thirty to?say?150-mesh fineness asin 
this conditionit may beeasily handledwith 
out dust nuisance and does not produce 
roughtube surfaces. - 
On the aceompanying drawings is illus 

trated somewhat diagrammatically and con 
Ventionally apparatus?for preparing the 
charcoal orother materialin the form of an 
aqueous?suspension and then mixing with 
stock priortouse. 
Figure 1 shows one form of apparatus 

which may beused for this purpose. 
Figure 2shows a preferred form of appa 

ratus. 
Referring to Figure 1 of the drawing?1 

representsasawholeagrinderprovidedwith 
a hopper 2into which charcoal in weighed 
quantities may be delivered for grinding. 
The ground charcoal passes into a blower 3 
bymeans of whichitis blownthrough a con 
duit4 preferablytangentiallyinto a vertical 
cylindricalreceiver5.whichmay be Drovided 
atitsupper end with a cloth bag designed 
to permit the escape of air but to retain the 
charcoal and atits lower end with a hopper 
9 Inasmuch as a cloth bag may be more or 
less troublesome because of its tendency to 
clogandtopermittheescape ofvery fine dust 
when cleaned?itis preferred to place atight 
fitting drum or cover 50 as shown over the 
receiver 5 air being permitted to escape 
through a vent pipe locatedin thedrum or 
as hereinafter described The airescaping 
through the vent pipe may be washed with 
water orcharcoalsuspensionfortheregovery 
of charcoal particles Within the receiver5, 

5thereispreferably provided a conical-shaped 

1,803,409 

partition.6 extending downwardly fromits 
walls and having an opening8 at its lower 
end a cyclone efect being produced as the 
air and charcoalimpinges against the parti 
tion the charcoal particlestending to sepa 
rate out from suspension in air on the wall of 
the receiver while air comparatively free 
from charcoal particles rises into the cloth 
bag or drum 50 In order to minimize the 
amount of air to be discharged through tho 
bagorfromthe drum50intothe atmosphere, 
a portion of the air may be withdrawn from 
the bagor drum50intothe blower 3through 
a conduit7 When a cloth bagisused itis 
thus necessary to provide a bag of a size de 
signed to discharge only the air cominginto 
the blower3 alongwith the charcoalthrough 
the hopper 2 The charcoal separating out 
in the receiver comesin contact with astream 
of water or charcoal suspension being deliv 
ered thereinto from a water pipe10 to pro 
duce a suspension of charcoalin water As 
shown on the drawing the conduit7 may be 
provided.with a vent pipe70 leading to a 
comparativelysmall tower80?wherethe ex 
cess airis washedwith thewater or charcoal 
Suspension from the pipe10 the efluent from 
the tower then being deliveredinto the re 
ceiver Thesuspension passes downthe hop 
per 9through a pipe11 andinto atank12 a 
water seal 13.preferably being provided at 
the point of dischargeinto thetank so that 
ng air.from the receiver may escape along 
with the suspension The stispension is re 
moved from thetank12 by a piump14 which 
passesitthrough a pipe15into astoragetank 
16 from whichit may be removed as needed formixingintostocktobeusedintubemanu 
facture Preferablythetank16is provided 
with suitable agitatingmeans such as a pad 
dle lgitator17 So that auniform suspension 
of charcoalmaybeproduced andmaintained. 
The suspension may be withdrawn from the 
tank 16.by a pump18 and delivered through 
pipes 19 and 20into a tank 21 wheremixing 
with stock of the_desired quantity may be 
efected Preferablythepipe19terminatesin 
ateefitting22whichisprovidedwith avalve 
permitting the suspension to bo passed 
through the pipe 20 into the tank 21?or re 
turned through a pipe23intothetank16. A 
circulation of the suspension may thus be 
aforded from the bottom to the top of the 
tank16tofacilitatethe production andmain 
ten?nge of a uniform suspension Along 
with the chargoalfedinto thetank21may be 
delivered stock ofthe desired type oneslitice 
?4 communie?ting with thistank being for 
beatenscreenings and anothersluice25com 
municating with thistank being for ground 
wood pulp.orbeaten old newspapors?for ex 
ample Thevarious componentsinthistank 
maybe mised as by means of a cylinder agi 
?tor 26 whigh is efective for sugh mixing 
The mixed stock may beremoved from the 
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tank21 by a pump 27 and passed through 2 
pipe 28 into the_vat (not shown) in whigh 
Fotates the cylinder mold on which the pulp 
webisformed. 
In order that the concentration of the 

charcoal suspension in the storage tank 16 
niaybeknown withincloselimitsatalltimes, 
a,given.quantity of?white water being re 
moved from the cylinder mold may be de 
livered tothe charcoalsystem. White water 
may be passed through a pipe29 into a stor 
age box?30 aboye the receiver5 the flow 9f 
white water taking place through a quick 
acting valve 31 the opening and glosing of 
which is controlled by a rod.32.fixed to a 
lever 33 pivoted as at 34 The lever 33 is 
shown carrying a box35 provided with,an opening36atifsbottom whitewaterflowing 
thereinto by gravity through a pipe37 com 
municating with the box30 nearits bottom 
and whichtakes the form of an inverted U 
outside of the box the base of the U being 
below thetop ofthe box When waterin_the 
box 30 risesabove the base of the U siphon 

5 action results in a flow of water from the 
box30 to the box 35. The valve 31 may be 
opened to permit the flow of water with the 
box30 byraisingthe freeend38 of thelever 
33 a handle 39 extending downwardly so 
that an operatormay push up thereon to ac 
complish this result When the valve 31 is 
thusopened water runsinto the box30until 
thesiphon action has commenced,whereupon 
the water delivered into the box 35 by its 
weight closes the valve 31 through the m9 
tion of the lever 33 on which the box 35 is 
carried Siphon actionceases when.subgtan 
tially all the water in the box 30 has been 
discharged into the box 35 from which it 
flows downwardly through the aperture 36 
into a funnel40 discharging by gravity into 
the pipe10 communicating with the hopper 
9. Asingle push on the rod.39 by the oper 
ator thus sufices to add a definite measure 
of water to the charcoal system without fur 
ther attention In ordertoincrease the flow 
of wash water through the hopper thereby 
permitting greater conveniengein operating 
the system and ensuring complete Yetting of 
thecharcoal powder a portion oftheSuspen 
sion may be withdrawn from the tank 16 by 
a pump18through the pipe19 and pipe41 
commünicatingwith the.pipe10 white water 
being passed into the pipe 10 from the box 
30 as needed Such a system has the ad 
vantage that although the charcoalis being groundrapidly.andeficientlyin a.compara 
{ively small mill it may be stored in large 
quantitiesata definiteconcentrationinwater 
ready foruseat alltimeS. 
A more simple and efective procedure of 

producing a charcoal Suspension may be 
ipracticed by means of the apparatus shown 
in Figure 2. This procedureinvolves blow 

grinder directly into a tower in which the 
charcoal may be washed.from_the air by 
water or charcoal suspension Such a pro 
cedure.renders unnecessary 9.centrifugl 
separ?tion ofthecharco?l particles from the 

@ 

air Inasmuch as only fresh air need be in 
troducedintothe grinder thereis no d?nger 
such asis present inthe apparatus of Figure 
1 of carryinga fine mist ofwater alongwith 
air being returned to the grinder thereby ? 
moistening the charcoal whichin moist con 
dition tends to cake and plug the grinder. 
Referring to Figure 2 of the drawings 101 
representsagrinderintowhich charcoalmay 
be delivered and from which the ground ma 
terial passes into a blower 102 along with 
freshair being drawn into the grinder The 
charcoal powder is blown through the con 
duit 103 into the lower funnel-shaped end 
104 of atower orscrubber105?which maybe? 
supplied nearitsupper end from a pipe 106 
with a stream of water or charcoal stispen 
sion the stream impinging against a dis 
tributor plate 107 shown located centrally 
of the tower The toweris preferably pro 
vided throughout its length with a series of 
downwardly sloping bafies 108 which ex 
tend alternately from opposite walls of the 
tower and overlap one another these bafies 
ensuring the thorough contact of the water 
with the powdered charcoal which is sus 
pendedin the water as the watergravitates 
from bafle to bafie The washed air rising 
to the top of the tower may be allowed to 
escapeintothe atmosphere asthrough avent 
pipe 109 The charcoal suspension passes 
from the funnel-shaped lower end of the 
tower through a pipe110 discharging into a 
tank 111 in which a pool of suspension is 
maintained suficiently above the lower end ? 
ofthe pipe110toserve as a sealtothetower. 
The suspension in thetank 111may bewith 
drawn by a pump112and delivered through 
a pipe113into a mixingtank 114. The sus 
pension may be withdrawn from the tank 
114 by a pump 115 and passed through a 
pipe116terminatingin a T fitting 117 pro 
vided with a valve 118 permitting the sus 
pension to be passed through a pipe106 for 
circulation throughthe tower105orthrough 
a pipe?119 for admixture with pulp The 
water for producing the suspension may be 
drawn from a box 120 preferably provided 
with.a float member 121 to which?may be 
attachedoneend ofacord140passingovera 
pair_of rollers 122.and terminating sufi 
ciently below the rollers 122 so that a sub 
stantial stretch may be maintained vertical 
by a suitableweight 123 provided atitsother 
end.?A Suitable indication 124 may be car 
ried bytheverticalstretch ofthe cordin co 
operative relationship with a scale125?the 
graduations of which may be calibratedin 
terms of the water content of the box120 at 

85 ing the air and charcoal delivered from the diferent levels of the indicator 124 which 
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rises andfallswith the level ofthewaterin 
the box For a given charge of charcoal be 
ing ground the desiredamount ofwatermay 
beintroducedinto the box120 from a water 
supply pipe 126 whereupon the water may 
be.diseharged from the boxinto a suitable 
point in the_system for instance as shown 
intothe intake end of the_pump.112serving 
to pass suspension from the tank 111 to the 
mixing tank 114 In order to minimize the 
chances for dificulty in operating the sys 
tem suitable controlmechanism130 may be 
providedin the tank111toshut of themo 
tor driving the pump112ifthe level of sus 
Dension in the tank 111 becomes too high. 
So too suitable controlmechanism131 may 
be providedin the 
motor driving the grinder.101 should the 
water supply to the tower be cut of The 
system hereinbefore described permits the 
Droduction of a charcoal suspension of sub 
stantially constant concentration in thetank 
114?from which thesuspension may bewith 
drawn and mixed on an accurate volumetric 
basiswith pulp. 
The charcoalin suspension may be added 

in various proportions by weight to the 
fibrous stock improvements being noted 
when even as low astwo to threeper cent.is 
added. Below aretabulated runswith char 
acteristic results obtained with and without 
theuse of charcoal:? 

Percentcharc0alintube 0 15.0 25.0 

Percentscreeningsintube---- 45.0 38.2 33.7 
Per Centground woodintube- 55.0 46.8 41.3 
Dia.ofmandrel(In.)---------- 3% 3% 3?? 
Outsidedia.ofwettube(in.)-- 5?46 4?6 41346 
Thickness of dry tube wall |? 

(in)------------------------ 0.300 0.307 0.323 
Shrinkage of tube length (per 
cent)------------------------ 6.77 6.77 6.77 

Weight per ft of dry tube 
(bs)----------------------- 0.800 0.710 0.735 

Porosity towards Air (arbi 
t"ry)---?--------?------ 36 89 123 

Ratio of pitch to pulp and 
oharcoal (3 hrs impregna 
tionat306° F.andunder76 lbssq?in)----------------- 1.01 1.67 1.77 

Weight per ft. of length at 
wallthickneSS0f0.300in.: 
Inlbs of pulp------------ 0.800 0.590 0.512 
In!bs o!charc98ls----??-- 0 0. H04 {}, 171 In lbs ofpitch,(tubefully 
impregnated)----------- 1.09 1.16 1.21 

Time required for complete 
impregnation--------------- 12-14 hrs | Less than | Less than 

3hrs. 3 hrs. 
BreakingStrength: 

Uniinpregnated tube------ 862 665 620 
Tube imprognated for 3 

hrs--------------------- 1,530 1,565 1,315 
Impact.resistance: * 

Uninpregnated tube.?---- 9.6 6.4 6.8 
Tuboimpregnatedfor3hrs. 10?4 13?6 13.8 

Crushing Strength: 
Unimpregnated tube------ 315 265 259 
Tube impregnated for 3 

hrs---------------------- 415 456 427 
Water absorption in 48 hrs. 

(pergent): 
Tube impregnated for 3 
hrs---------------------- 10.2 3.6 3.6 

Diolectricstrength (volts): 
Tubo impregnated for 3 
hrs.and Soakedin water 
for48hrS---------------- 22,500 24,000 27,000 

From the foregoing.table it is,seen.?at 
thepresence ofghargo?lin hestockmodifies 
the characteristics ofthetube during drying, 

pipe_106to shut of the 
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the shrinkage in wall thickness being gon 
siderably lessened Although the shrink 
agein length is constant in the foregoingta 
ble other runs show a very slight increase 
when charcoalis used The net result is a 
tube wall of less density weighing for the 
same diameter oftube and wall thicknessless 
per unit length and absorbing during im 
pregnation more pitch andina much shorter 
period oftime Thepitch-impregnatedtube 
is less brittle having higher.impact and 
crushing strengths Its breaking strength 
maybeloweredslightly dependinguponthe 
quantity of charcoalused but this may be 
suficiently compensated forthrough the use 
of harder pitch andis of nogreat moment. 
The rate of absorption of water by thetube 
impregnated3 hoursis lowered.and its di 
electric strength after soaking in water is 
raised. - 

The cost of manufacture of the finished 
tubeismateriallyreduced bythe use of char 
coal,asboththecharcoalandtheadditionally 
absorbed pitchtakethe plage ofthe more ex 
pensive pulp. Moreover dryer produgtion 
may be greatly increased and maintained, 
there beinglesswatertoberemovedfrom the 
tubeinthe drying apparatus Impregnation 
with pitch may begreatly hastened thereby 
reducing the consumption of steam and 
power Rejectionscaused bypoordryingand 
impregnationarepracticallyeliminated asis 
alsothedangerthatincompletelyimpregnated 
tubes may escape detection and be sent out 
intothefieldwherebecause oftheirimperfect 
resistance against waterthey may causeseri 
oustrouble.?Theexplanation oftheimprove 
ment efected by theuse of a material such 
ascharcoalisthoughtto be somewhat as fol 
lows Because of its honey-comb structure, 
charcoal furnishes channels or pores in the 
wet tubes whichremain substantially of Con 
stant size throughout the drying operation, 
giving moisture free passage by difusion fromtheinnerportionsofthetubewalltothe 
surfaceswhereevaporationtakesplace The 
charcoal particles byremaining of substan 
tially.gonstant dimensions during drying 
Drobably oppose the shinkage of one lamina 
of atube wall against the next reducing the 
density of the dried tube and_thus increas 
ing the porosity of thetube During subse 
quent impregnation the?pores or channels 
thusleft inthetubepermit the pitchto pene 
trate the wall more easily During the dry 
ing operation the charcoal probably absorbs 
soluble and colloidal matter which is nor 
mally present in the stock preventing.the 
difusion ofsuch mattertothesurfaces ofthe 
tube walland thus avoids the formation of 
clogged poresinthe outerlayers which ordi 
narilywouldinterfere witheasy penetration 
of the pitchinto the tube wall Again it is 
probablethat the bondingbetween the,char? 
coal particles and the fibers lying adjacent 
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theretois very poor sothat whenthetubeis 
dried pores are formed immediately about the chargoal particles. 
? furtherimportantadvantagewhich may 

be realized by the use of charcoalis that it 
is possible to employ types of raw materials 
which couldmotheretoforebeemployedsatis 
factorily Thusit has been found that when 
charcoalisusedin the stock old newspapers 
may beusedinlieu ofthe ground wood here 
tofore used and a great saving in the cost 
of manufacture realized. Without the pres 
ence of charcoal a large proportion oftubes 
made out ofstock containingold newspapers 
are likely to split and undergo deformation 
during drying whereas by the use of char coalitispossibletoproducesatisfactorytubes 
Consistently. * 

Owingtothelackofagenerictermofmate 
rails such as ground charcoal or coke, 
kieselguhr and asbestos flour Ishall define 
thesematerialsgenericallyinterms of a com 
mon function which they perform All these 
materials are characterized by the fact that 
they increase the porosity of fiber articles, 
such astubes through which they are dis 
tributed sothat by the term“pore-forming 
agent" asused in the claims Imean these 
materials ortheirequivalent irrespective of 
whether the porosity of the materialitself 
and/or secondary efects cause the increase 
in porosity These materials may be further 
described assolids which are infusible that 
is which do not tend to fuse.or melt during high-temperaturedrying ofthepulgarticles 
through which they areincorporated and ac 
cordingly which.do not tend to decrease 
porosity by flowing into_the pores of the 
articles While Ihave dealtspecificallywith 
theuse ofpitch as an agent forimpregnating 
fiber articles such as tubes it should be understoodthatotheragentsboth ofthermo 
plastic variety such as Montan wax?and 
parafin orliquidagents suchiasoil.might be 
üsed depending on the characteristics which itis desiredtoimparttothefinished articles. 
I claim: - - 

1. An impregnated ?artigle comprising 
cellulose fiber a solid infusible pore-form ing agent "nd theimpregnating agent... 
2. An impregnated.article gomprising 

cellulose fiber a finely divided Solid and in 
fusible pore-forming agent and the impreg nating agent. 

3. A step-product consisting of a compar 
atively,thick-walled gellose fiber.artiele 
containing.a solid influsible pore-forming 
agent disfributed therethrough the wall.of 
said artiele being penetrable with relative ease and uniformity by an impregnating agent. 
4 A step-product.consisting of a compa"- 

atively,thick-walled gellulose fiber ?rtigle 
containing finely divided chargoal distrib 

* utedthereihrough thewall ofsaidarticlebe 

5 

?ng peneirable with rel8tive ease and uni formity byanimpregnating agent. 
5 AStep-productconsistingofatubemade 

up of laminae of interfelted cellulose fiber 
containingfinely divided charcoal. 
6 An impregnated.article comprising 

cellulose fiber charcoal and the impreg nating agent 
7 Atube thewall of whichiscomposed of 

interfelted cellulose fiber containing a solid, infusible pore-forming agent and?impreg 
nated with waterproofing material; 

8. A tube the wall ofwhichis composed 
ofmatted-together laminae ofinterfelted cel 
lulose fiber containing finely divided char coalandimpregnatedwith pitch. 
9.A.processwhich comprises distributing 

a ?solid infusible pore-forming agent 
throughout a fibrous article and thenim 
pregnatingthearticlewiththe desired agent. 
10 Amethod ofincorporatingsolid mate 

rialint9 pulp which comprises grinding the 
material and suspending it in water while 
maintained?under confinement and mixing 
the suspension with the pulp. - 

11. A method of incorporatingsolid ma 
terialintopulp which comprisesgrindingthe 
material blowingthe ground material while 
maintained under confinement into contact 
with water to form an aqueous suspension 
of Such material and mixing the suspension 
with the pulp. 
12. A method of ineorporating solid ma 

terial into pulp which comprises grinding 
the_material blowing the ground material 
while maintained under confinement in con 
tae withacountercurrent flowingstre?m of waterto form an equeoussuspension of such 
?" andmixingthe suspension withthe 
ulp. - - 

D 13. In the manufacture of impregnated 
cellulosefiber articles,thosestepswhich com 
prise incorporating a solid infusible pore 
forming agent into cellulose pulp forming 
the pulpinto an article of the desired shape, 
drying and impregnating with the destred agent. 
14 In the manufacture of impregnated 

cellulosefiberarticles thosestepswhichcom 
prise incorporating charcoal into cellulose 
pulp forming the pulpinto an article ofthe 
desired shape drying and impregnating 
with the desired agent. 

15. In the manufagture of impregnated 
cellulose fibertubes those steps which com 
prise incorporating charcoal into cellulose 
pulp.forminganinterfeltedweb ofthe pulp. 
winding the webinto tubular form drying, andimpregnating with pitch. 

16. Amethod Which comprises forming an 
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aqueous suspension of powdered charcoal? 
mixing the suspension with cellulose pulp, 
forminginto an article ofthe desiredshape? 
drying and impregnating with the desired agent. 130 
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17 Amethod which comprises forming an 
aqueoussuspension of ground charcoal mix 
ing thesuspension with.cellulose pulp while 
itis being beaten forming the mixture into 
an interfelted web winding the web into a 
Comparatively thick-walled tube and im 
pregnatingthetube with pitch. 
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In testimony whereof I have afixed my 
signature 

IMILTON O.SCHUR. 


