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?ames S,Siy8er,?oston,?a88,88signor to 

Thisinvention relatestoarticles of manufac 
ture Consistingo?a,support,andalaye? of coü? 
minuted material deposited thereon;gnd more 
particularlyto producing and maintaiaing the 
physical union of the materia and the support, 
The inVention is eSpecially Usefül in Coating 
StripS or Sheets off8bric,paper or the like w? 
abrasive particles as hereinafter described in 
connection withiustrative embodiment? Objects of myinventionare to provide a 8im? 
ple,and eficient method of producingan abra 
Sive Surface on 8,fabric or otherarticle serving 
8S a baSe,Without m8terially &fectingthe?exi? 
bity or Strength of the article;to provide an 
electrostatic method of continuously,and pro 
greSSiyey pr0ducing an abrasiye Coaing on & 
Sheet of fabric,or other article,asit is move? 
in SubStantia?y the direction of its surface;to 
proVide animproved Coatedfabric 0 Gtherarti 
cie andgenerailytoproyideanimproVed?ethod 
0fandapp8ratUSforprodüciagan abrasiVe c0at 
ing On anarticie? 
In 0ne aspect myinVention Contempiates eleC 

trOStatically appying an abrasive coating t0 8 
fabric,0rotherarticleServingasa,base,by elec 
trOStaticaly projecting abrasive p8rticles into 
engagement Or bindiag Contact With the ar?cle 
beingcoated,andthen forcing the engaged par 
ticles into moreintimate engagement Wiäh ?he 
article. 
In an0ther aSpect,8118hrasiye Coa?ingis elec? 

troStatically applied to an electricaly ?on-con? 
ducting Brticle by proyidinga conducting path 
extendingover the article,applyingaCoating of 
binding materialto the &rticke,8nd b0mbarding : 
the last applied Coating by9,Stream o?abrasive 
particles electrostatically charged Opgpsitey to 
the COnductingpath ofthe article? 
In stilanotheraspect,the inVention prowides 

afabric orother article CoatedWith8 Conducting 
material having a Superposed Coating of bilder 
rnaterial upon Which thereis depOSited 8,C08ting 
of granular materia?? 
Thearticle,whenin sheetform,maybe C0ated 

by moVingthe sheet ContinuouSlyinSUbstaatiGly 
the direction of its surface;áipping B p0rtion o? 
the sheetinto a iquid bath haying comminuted 
COnducting material in SuSpenSiOn,t0 C08t the 
sheet;dryingtheliquidfrom the C08tingto le8Ve 
aconductingpathoverthe Surface ofthesheet; 
makingaslidingcontact betWeenthe conducting 
portion of the Sheet and Onetermina of 8,SOurce 
of eleCtromotiVe force;dipping the sheet,in 8 
liquid bath of bindingmaterialt0 leaVeaCOating 
of the binder On the Sheet,egU8lizing the dis? 
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tribution of the binder coating on the sheet; 
I10Ving the sheet through a stream of abrasive 
particles Which are electrostaticaly charged by 
the source of electromotiye force With a,sign 
opp0Site to that of the Conducting path of the 
sheet;egUalizing the distribution of,abrasiye 
?articles oVer the Surface of the sheet,and forc? 
ingthe particlesint0 m0reintimateengagement 
with the sheet? 
Methods and apparatusiliustratinga,species, 

0f Which myinVention is 8 genus,are deScribed 
1x10re ft??y hereinafter in Connection With the 
accompanying drawings,in Which: , 
Fig,lisanelevation,in Section diagrammati 

Caly ShGwing apparatus for preparing8n abra 
SiVecoating on asheet offabric; - 
Fig.2iS8 plan ofa portion of?g,1; 
?ig.3isanenjargedVieWofaportion of Fig?1; 
FigS?4,5,6and7are croSS Sections of afabric 

in SucCeSSiVe St8ges,reSpectively,of the coating 
OperatiQ?S. - 
?1?ig?1the Sheet A0ffabric,p8per,orsimilar 

?naterial,is m0yed Substantiailyin the drection 
0f its Surface and directed by rollersso thatit 
P8SSeSC0ntinUOUSlythrough a Series of Zones B, 
C,D and E,in e8Ch Dne of Which the sheet is 
Subjected t0 & diferent operation? 
The Sheet Afeeds frorn the rol 1üinthedirec? 

tionindiCated bythearrowinto the coating2one 
BWhereit paSSesaroundrolers f#,and dpsinto 
the liquid bath 2 in tank 13,the liquid haying 
in SUSpenSiOn grahular Or Comminutedgraphite 
OrotherConductingmaterial?Theliquidispref? 
erably hon-C0rr0SiVe and Without appreclable 
physig8 Or chemicalefect upon the sheet when 
USed primarilyto SuSpend the Conducting parti? 
cleS;it may be Water or other suitable iiquid? 
The Sheet paSSes between the roliers #4 Which 
removethe exceSS of the mixture from thesheet, 
resUltingin a SubStantialy uniform distribution 
0? COnducting materialthroughout?The rolers 
?5 direct the Sheet through B,drying Zone C 
Withinthe chamber 16,h8Vinga heatingejement 
?7,SUch as a Steam pipe,or other heater?The 
liquid Up0ndryingfrom the Coatingon thesheet 
1eaves the COnducting material distributed over 
the SurfaCe aS B,COndücting path?The brush 
18in COntaCt with the Sheetis connectedto-the 
positive terminal of the Source ofelectromotive 
force 9 whichelectrifies the conductingpath of 
the sheet with a Charge of p0sitivesign? 
Rolers 20 direct thesheetthroughthezone D, 

in Which,ac0ating Of binding materialisappled 
to the Sheetasit dipsinto the liquidbath2 of 
binding material,Suchasparafn,or other suit 

  



2 
8ble binder,preferably electricaly non-conduct 
ing,in tank 22,heated by a steam pipe(not 
shown),or other Suitabje means?The rolers 24 
removethe excessiquid and dstribute the coat? 
ing uniformly oyer the Surface to equalize its 
thickness? ? 
In the Zone E,a coating of abrasiveis ejectro 

statically appled to the sheet?The hoppers30 
for containing abrasive particles of emery,Car? 
borundum,pumice,or otherSuitable abrasive ma 
terial hayingthe size of particle with whichitis 
desired to coat the Sheet,discharge through 
spouts 3 into the cyindrica electrifying Cham? 
bers32,preferably of electricaly insulating ma? 
terial,disposed on oppositesides of the upwardy 
movingsheet,The nozzles33 discharge airinto 
the conduits34(see Fig.3),these conduits hay 
ingapertures 38 which admitthe moving airat 
suitable pressure to the abrasive container 4üto 
Droduce a,condition in Which the abrasiye par? 
ticlesare temporariy suspended in the atmOS? 
Dhere of the container into Which the particles 
enter through orifices 38 into the ZOne of the 
electrical discharge,which takes place betWeen 
the needles 37 mounted on bus-bars 36 and the 
conductingsheet? 
Bus bars 36are connected preferabiy to the 

negative terminal of source of electromotive 
force 19 by means of leads 39,the efective p0? 
tential ofthe source 19 beingadjusted to Sucha 
vaiue,e.g?18000Voits,more or leSS,than the 
abrasive particlesin chamber32becomeelectri? 
fed with a negative charge,and together with 
the air admitted through nozle 33 discharge 
through slot38 asa stream of electrifed par? 
ticleswhichareelectrostaticaily propelled toward 
thepositivelychargedsheet A,the Soid particles 
bombarding and coming into engagement with 
the binder coating on the sheet?It wibe Seen 
that theelectrostatically propelled abrasive par? 
ticlesemergingfrom each of the orifices38 be? 
comedepositedasa,thin blanket on the Sheet A 
asit passesthrough the discharge2One, 
The housing40 for apparatus in the 20ne ? 

prevents1ossoftheabrasive particlesWhich fal 
tobecomeattached tothe sheetA,andisprefer? 
aby constructed of insulating material,Con? 
duit 4 is connected to an exhaust pump(not 
shown)andexhaustsairfrom the housing45 in, 
thedirectionindicated bythearrow,the end of 
conduit 4 beingcovered by a Screen42 which 
siftstheabrasive particles from the ar before 
entering the conduit?Air free from abrasive particlesisadmittedthroughopenings43:448nd 
45,thus tending to clarify the air Within the 
housing and together with the air discharged 
through slots38 causing afow of theairand 
drift ofthe abrasive partieles aroundthe ba?e 
daphragms 46as indicated bythe ar?ows,the 
bafestendingtocauseaprecipitationo?thepar? 
ticlesatone end ofthe housingasindcated by 
the accumulation 4T which also includes the 
abrasivesifted bythe Screen á2?OWingtothe 
reducedairpressure in housingá0 when air? 
exhausted through conduit 41,air may be fed 
throughnozzles33 directlyfrom the Btmosphere, 
but 1f a,greater fow is desired compressed air 
may befedthroughtheSenozzles… 

Roliers 48 between which,the Sheet paSSes, 
afterbeingcoatedwiththeabrasive,equalizesthe 
distribution of abrasive material on the Surface 
of the sheet and forces the abrasive particles 
into more intimate engagement with the sheet 
whichthen passes upward andis Wound On the 
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of therol 49 or one or more of the roliers with 
Which the sheet contacts^between rolls 10 and?9? 
Figure 4 shows the appearance of a simple 

fabric sheet A,ofelectricaliyinsulatingor poorly 
Conducting material,haVinga Warp 50 and8 Woof 
51,before the sheet hasenteredthe Coating2one 
B?Fig?5shows the particles 52 of graphite or 
other conductor distributed over the surface of? 
the fabric after the liquid from the batch 12 has? 
been eVaporated from the Surface in the drying 
2One Cand beforethesheet hasenteredthecoat 
ing 20he D,Fig,6 shows the sheet A With the 
Coating530fpar8fin,orother binding material, 
before the sheet enters the Coating Zone E,Fig? 
7 ShoWS the Completed abraSiVe Sheet having 8 
coating 5? of abrasive particles distributed over 
the binder co8ting On each Side of the sheet A? 
Byvirtue oftheelectrostatic chargesuponthe 

abrasive particlesasthey passto the fabric they 
8re heldapart byelectrostatic repulsion and con? 
Sequently8re distributedfar moreefectiyelythan 
is poSSible Without the USe of an electrostatic 
field?Thus the abrasive material may be de? 
positedin anydegree0f depth,froman extremely 
thin depositapproximately one particle thickto 
8 thick deposit,8ndin any CaSe the particles are 
distributed with great uniformity,By coating 
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the fabric upon both sidesits usefulnessis prac 
tically d0Ubled and by Virtue of the roughness of 
the rear Side the article Can be used more effec? 
tiVely with leSS danger of slippage inthe fingers? 
While Certain materials have been mentioned 

in disclosing an example of how the inyention 
may be Carried 0Ut,it isto be,understood that 
the materials Specifically named are not neces? 
Sary t0 the inVention but may be replaced by 
0ther Suitable materialS?It is obvioUs that the 
Sheet may betreatedin the Various Zones B,C,D 
and?by various modifications of the apparatus 
disClOSed Within the knowledge of those skiledin 
the art, - 
The method,and apparatus disclosed for car 

rying out the method,permit of producing an 
abrasiVe C08ting on Sheet fabric orother 8rticies,” 
p8rticulary those in Whichitis desired to pro 
Vide 8,Certain degree of elasticity or fexibity, 
Without objectionably stifening the sheet or 
otherwise materialy Bfectingthose properties of 
the Sheet Whichitis desired topreserve? · 
OWingto the more common?yelongatednature 

0f Bbrasiye particles,they tend to align them? 
Selves in the electrical field and are thus pro? 
jected 0r bombarded against the adhesive coat?? 
ing With their longer dimension perpendicular 
thereto,thus permitting 8,nesting of the par 
ticles With reSpect to eachotherin the adhesive 
C0ating,FUrthermore this permits of the ad 
hesive coating exercisingits capilaryattraction, 
S0 thatit Will more readiy rise 8long the sides? 
of each individual abrasive particle and catch 
and hold additional particles subsequenty ap 
pied beforesetting oftheadhesive? · 
One oftheinherent characteristicsofthearti 

cle produced bytheimproved method andappa 
ratus disclosed herein resides in the fact thata 
major portion of the abrasive particles embed 
themSelves in the adhesive coating and assume 
p0SitionS With their greater dimensions perpen 
dicular OrSubstantiallyperpendiculartothepiane 
0fthe Carrier,thatisasheet offabricorpapera8 

V the CaSe may be?Thus I am enabled to provide 
an abrasive article Wherein the abrasive parti 
Cles Orgrit may be appliedingreaternumberto 
a predetermined are8 with 8,given quantity of 

rol149,The sheet maybe propeled byrotaton75adhesivethaninthecase ofanyothermethodor 

  









Particles for moving them into inthmate ad 
hesive engagement with the carrier Web? 
41?In the manufacture of abrasives,theim? 

provedmethodwhich consistsin providinga car? 
rier having a,surface coated With an adhesive, 
depositingfiney divided abrasive material upon 
saidsurface by an electrical feld,the particles 
beingthereby heldapart and consequentlymore - 
efectivelydstributedastheyare deposited upon 
said surface carrying said adhesive? 

42. Tn the manufacture of abrasives,the im? 
proved methodwhichconsistsinprovidtnga car? 
rter having asurface coated with an adhesive, 
coating the adhesive surface with the abrasive 
by passing the abrasive particles to the carrier 
and holding them apart by an electrlcal feld 
wherebythey are projected onto the Carrier in 
spacedrelationshiprelativelyto eachother? 
43.An,apparatus for the manufacture of 

coated carrierscomprising means for Supplying 
a,controlled feed of finely dvided Soid mate? 
rial adapted to be dispersed by an electrical 
feld,means for supporting an adhesiveysur 
faced carrier to be coated,and means for pro? 
ducing an electrical field to disperse the in? 
dividualparticies offinely divided material Upon 
saidadhesivesurfaceasthe materialisSupplied 
theret0? - 

44?An apparatus for the manufacture of 
coated carriers comprising means for Suppying 
a controlled feed offiney diVided Solid material 
adapted to be dspersed by an electrical feld, 
means for Supporting and causingto traVel Bd? 
jacent Said supply means an adhesively sur? 
faced carrier to be coated,and means for pro? 
ducing an electrica1,field to dsperse the in? 
dvidua1particles offinelydvidedmaterialupon 
saidadhesive surface asthe materialis Suppled 
thereto? · 

45,In the manufacture of abraslves,theim? 
proved method which consists in providng a 
carrier having a Surface coated with an ad 
hesive,depositing finely divided abrastye mate? 
rial Upon Said Surface and through the medum 
of an electrical field controling the arrange? 
ment of the abrasive particles on the adhesive 
surface to cause the Same to be substantially 
uniformy oriented With their major 8xes atsub? 
stantially right angles to the adhesively coated 
carriersurface? 
?46?The process of making abrasive materia? 
Which includes the step of depositing abrasive 
Darticles upon an adhesively coated backing, 
dspersingtheindividualparticlesand orienting 
them with major efectiveness for abrashvey 
c0ating Sald b8cking by means of an electrical 
?eld? 
47,The proceSs of making.8brasive material 

which includes the step of depositing abrasive 
particles upon an adhesively coated backing,ds 
persing and holding the individual particles 
apart whereby orientation thereof is accom 
plished with major efectiveness for abrasively 
coating Said backlng by means of an electrical 
field? 
48?Thatstepin themanufacture of abrasives 

to adhesively Unite the abrasive to 8,carrier 
which comprises depositing finely dvided 
abrasive material upon a carrier and through 
the medium of an ejectrical field Controlingthe 
arrangement of the abrasive particles on the 
carrier to cause the Same to be Substantialy 
uniformly orientedwith theirmajoraxe88tsub 
stantialyright anglestothe carrier? 
49,In the manufacture of abrasiye inckudng 
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adhesivey united abrasive particles forming an 
abrading surface,the step which comprlSes de? 
positing finely divided abrasive particles and 
through the medium of an electrical field Con? 
trolingthearrangement oftheabrasive particleS 
to cause thesame to be substantially uniformly 
orentedwiththermajoraxes substantanyat right anglestoSaid Surface? 
50,In the manufacture of abrasiyes,the im provedmethodwhichconsistsinprovidngacar 

rier,directingabrastve particiestoward Saidcar 
rier,controling the position of the partlcle8? - 
relative to one another in their path to the Car? 
rier by an electrostatic feld and varyingthe 
relative positions of the particles in Said path 
by adjusting the electrical field t0 SUch a,Value 
as to electrostatically propel the particles as 
desired? 
51?A method of applying a finish to an ar 

ticle of manufacture,consistingin producing 8 
unl-directional Current of high yoltage in an at? 
mOSphere,introducing a Coating material in 8 
finely divided form into the atmosphere,and 
subjecting the article of manufacture to be 
coated to the Current and theatmosphere for8 
predetermined period of time to C8USe electrical 
deposition of the material upon the article of 
rnanufacture? - - 

52?Amethod of applyingafinish?to anarticle 
of manufacture,consisting in enclosing a,Space 
of predetermined size,introducing into the en? 
closed atmOSpherea,coating material in afiney 
dvldedform,conveyingtheartlcle of manufac 
ture to be coated throUgh the enclosed atmos 
phere,andsubjectingthe article of manufacture 
and the Coating materialtoadference of elec 
trical potential to causethe coating materialto 
be deposited on the article of manufacture? - 
53?The method of making Sandpaper Bnd 

other products Coated with elongated particles 
which Comprises separating elongated particles 
into a,separated andtemporariySUSpended Con 
dtion from a bulk Source of supply by a,force 
applied to Said particles fed from sald Source, 
then introducing the particlesso Separatedand? 
Suspended fnto B p0Sition between an impelling 
force comprising an electrical feld,and 8n ad? 
hesive coatedbacking,the particlesthereby behng 
presentedinto the position aforesaid topermit 
the particles to altertheirposftion in respect of 
each otherandthen causingthe partoles to ad 
Bere Substantially normaly to the backing by 
the application of the electricalimpeling force 
to said particles So introduced tn the condtion 

5 aforesaid? - 

54?The newarticle of manufacture compris 
ing 8pp8ratus for forming8 coating of abrasive 
8nd Other pulverulent elongated particles upon 
an adhesively Co8ted Surface Which inciudes,in 
combfnation,a hopper for Said particies,and 
neans acting Upon the particles fed from sald 
hopper causingthe particlesto be Brranged ina 
separated and temporarllysuspended condtion, 
Said means includngaddtional means directing 
Said particles t0Wards Said SUrface 8nd Which 
confines the movement of the particles within 
a,zone inefective alone to C08t the 8Urface to 
Wards Which Said particles have been drected 
by Sald means,andcomprisinganelectrica1field 
for 1mpelling Sald particles from Said 2one , 
against Said adhesively coated surface to cause 
8dhesion of Said particlessubstantiaDynormaly 
to Said Surface? 
55?The method of coating,withfinelydvided 

materlal,an article whichi8electrically conduc 
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tlve and has a mechanicaly adhesive surface 
COmprising establishing an electrostatic fleld of 
force betweentwo electrodes of oppositepolarity, 
One of Whichisinelectrical Contact with the Sur 
face to bec0ated,introducingfiney dVided ma 
terialinto the electroStatic field of force under 
the action of Whichit Wil betranslatedto the 
SUrface to be Coated and Subjecting the Surface 
t0 the Combined aCtion of the electrostatic field 
Of force and the finely divided material for Suf 
ficient time to enableitto besubstantially uni 
formly coated? 
56?In the manufacture of an article haVing 

8 coated Surface,the improved method which 
consistsin providing a carrier with an adhesive 
Surface,introducing into the region of the ad 
hesive Surface,8,finely divided coatingm8terial, 
deposltingandarrangingthe finelydvided coat? 
ing materlal Upon the adhesive SurfaCe by the 
action of an electricalfield, 
57,In the manufacture of artiqles having 

coated Surfaces,theimproved meth0d of arrang? 
ingfinely divided material Up0n a,Surface Which 
is mechanicaliyadhesive,Which comprisesestab? 
ishing an electrical field between electrodes of 
opposite polarity,disposing the SUrface t0 be 
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7 
coated within Said field,introducing into the 
region of the adhesive SUrface B finely dvlded 
coating material,and projecting by means of 
the feld against the surface the particles sub 
Stantialy longitudnaily of their 8xes? 
58?The method of applying afinish to an Br 

ticle of maufacture,consistingin producing an 
electricalfeld of high voltageinanatmosphere, 
introducing8C08tingmaterialin afinely dVided 
form into the atmosphere and Subjecting the 
Brticle of manufacture to be co8ted t0 the elec 
trical field and the atmosphere for 8 predeter? 
mined period of time to cause electrical deposi 
tion andarrangement of the material Upon the 
article of manufacture? - - 

59.The method of appying afnishto anar 
ticle of manufacture,consisting in encioSing a 
space of predetermined size,introducinginto the 
enclosedatmosphere BC08tingmaterialin 8,fine 
]y dividedform,subjecting the articie of manu 
facture to be coated to the enclosedatmosphere, 
and Subjecting the article of manufacture and 
the coating materialto 8 diference of electrical 
potential to cause the Coating material to be 
deposited on thearticle of manufacture? 
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