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ABSTRACT

The work on this thesis has been conducted for the purpose
of inves%igating the effect of two variables on the printabili£y4’
of a bleached softwood sulphate sheet, using‘axmoistupe sétting
ink. The two varisbles are: (1) rosin sizing, (2) furnish,
namely, varying amounts of bleached hardwood sulphate fibers,

Handsheets were made in the laboratory with four levels of
rosin sizing and increasing amounts of hardwood fibers. The amounts
of hardwood fibers ranged?from zero to 100 percent with. two in-
termediate percentages.

The calendered handsheets were then printed and visually in-
spected for quality of printing obtained.  Other tests carried out
on .the shects were, Carson Curl Size Test, 'qﬁriey Sofﬁness Testy
Bausch and Lomb Opacity, Bekk Smoothness, and Caliper. ...

The experimental r&sults indicate the following: (1).rosin
sizing does not affect printability, wheﬁ using a moisture setting -
ink (2) quality of printing varies with varyiﬁg amoﬁn#s of

hardwood fibers when using a moisture setting ink.



LITERATURE SURVEY
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INTRODUCTION

"Huch work has been done to eéxplore the varigbles which: in-
- fluence the.prihtability of a sheet of paper. This thesis is

limited to the investigation of two variables;,ﬁémely, varying
gquantities of hardwood fibers, and varying degrees of rosin siz-
ing. Moisture setting ink will be used in place of conventional
oil drying inks in experimehtafion, in order to obtain new infor-
mation as to the effect of these two varisbles on printability.

The literature survey deals with the following subjects:

1. Composition and use of moisture set inks.

2. TFMundamentals of printability..

3. Influence of furnish on printability.

4, Influence of sizing on coﬁventioﬁai«printing,as well as

on moisture set ink printing.

COMPOSITION AND USE OF MOISTURE SETTING INKS:
(8)

According to Erikson and Thoma; moisture’ set’ ink may be de-

fined as a non-offsetting ink Whicnhcggtaing:g:varnishfgonsisting‘
of a liquid polyglycol as a solvent. The fesih;diépéfgediihfthe
solvent represents either a maleic:or fﬁﬁaric aéid; lThis resin
when subjected to steam immediately aftef>pfinting forms & thin,
hard surface'film. The pigments used in moisture set iﬁkérare‘ine
soluble in both water and polyglycol.

From this definition one can réadily see the-différgnce’béé
tween an oil base ink which depends upon oxidation for if$7drying,‘

and a moisture. setting ink which dries by precipitation: of the

resin, due to insolubility in water. The moisture set inks dry



-
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immediately when the Surface léheipoéed

and form a hard thin film which prevents offuettlnc in hlgh sneed
printing. The pre01nltated r031n has a meltlng p01nt of ;bout

130 dewrees Centlgrade, whmch is nlgher than the temnerqture of
steam. Although the resin is insoluble in’Water, its solution in’
polyglycols has a water tolerance which prevents pr001oltatlon on
the presses while .the paoer'lv;belnv prlnted.; ”he weter*toleranceﬁ
is high enough to prevent prec1o1tatlon in & room with a relative
humidity as high as 80. nerccnt : After the ‘hard. fllm is. formed ‘on
the printed surface by preCIplnetion the remaining solvent is

sorbed by 'the sheet and the drying is complete.

FUNDANENTALS 'OF ' PRINTABILITY

Printability is'that,pyopérty of & paper whiéh*fééﬁlts in.
printed matter .of good oualitv. Thls oroperty 1s not accuratoly

defined at present. It 1s Judged by unlformlty of color oﬁithe

printed ares s, contrast between prlnted and . clear areas, leglblllty
of the printed matter, and ahsence of“snow throuoh It lo

ally believed that the property is. related to ink recopt1v1ty,

wiformity, compreSSLblllty, smootnneus, and opQ01ty of'the Deber5€

It is easily seen~that prlntabllltv,has broad mcanlng, re-z

sulting. in many aef1n1t10n° 31m11ar to the one Just ~1ven.u*Engel-

(2)

hart staues that prlntablllty 1s a propert“ that dopends'on Var-“”

iables such as:  ink, stock, prlntlng process,Enress, Dletes, Job,

atmospheric. conditions, and sometlmes the condltlon of ‘the press— T

(3).

man himself. Andella defines prlntablllty as that quallty 1n

paper that lends 1tself well to falthful reproductlon by poseosf

sing the neceesary efflnlty to accept lnk lrom a prlnnlnr Dlate

wa,

and properly "holds" the full color tone valuos of the halftone '




(4)

dot structurc; Caoey 'ﬂopeatsfthat prlntgblllty 1s not an acour~

quallty. Thc element determlni

presence or absence of show throuvh

VARIABLES IF “HW STOCK USED

The most 1moortant varlabTes Mffectlng';r \t

stock used arc, uccordln to Enwclharty(loc. olt )

ness, 1nk recept1v1tv aﬁd aff '1ty, surface stronrth, chemlcal»rcac—,

S
t1V1ty, m01sture content and un1form1ty.

mens1onal ptablllty, oodv strenvth surface abraslveness and'flber

orlcntatlon, have to bc con81dered ,_Therc arc severel wavs 1n

whwch the paoermaker cun control thesc fuctors oertalnlnr to»brlnt—

£y

ability. Some of - these ares: furnloh usod degrce of beatlnr and _

B

refining degree und tyne of bcuter 31ZLng uscd, surface 5121ng,3j5

amount of calcnderlng, tvpc and amount of'flllerxuged,:spccd of

the machlne and m01sture content left 1n tho‘flnlshed product
" Ba

ability, namely surface characterlstlc° and 1ntcrna1 characterlstlcs.

of inlk that 1s aonllcd in orlntlng 1s rcl tlvelv thwn;combarcdu
the sheet and Very seldon comcs in- contaot W1tn the 1nner5part of ‘

the ghcet



Smoothness

Gonerally spoakl? ohéféén'stats,wthat 1ncreo51ng o.ﬁ

1mnrove 'pr t b11 ty.f Tﬁis 1s esp601allv true 1ﬂ-tynogranhlc,

>’halftonc prlntllg It 1s necessary to have;st&obﬁh“ggfféééjif

evory dot is to le ave a, clean 1npr0331on on’ the?uurfacé

pownu smoothness undor pressure, or nrlntlng smootnness nay be
(4) : '

‘1ntroduocd Cusey dofwnes;prlntlng smoothness as

ﬂhat,proportlon

»of the paper Whlch aPDPO&ChGS a snootn surface wnenithe paper 1S

\

 hsub3ected to pressure comparable to thct w%lch 1t recewves durwnd

'prlnulng. A sheetv of p Der.haswan 1n1t1al swoobhness whlch 1s‘

usua 11v qecermlned bv one of tho convent10D31 smootnness testers ;a

w1thout apwl*c tlon of pressure 1n the maﬂpltudo apnlled in: nrlntlng.

Onc qssuncs thqt paner 1s subJected in Drlnt ﬁ fto nressures ranglnv R

(2).

om 50

pounds’ per wpch toJIOOO Dounds per inch

I

otbpess;g Co%wre s%biiitjﬁaﬁd‘§§fﬁ+7'

RS

ness mlfht bo s 1d to bevlntorrelatcd.. Alonw Wluh compr0831b111ty

Qriptlng.. R631liencv 1s the ablllty of paper to return EO 1ts or—_

(5) "

iginal th knoss after bOlﬁUfCOUOPBSSCd.; In multlcolor nrlptwng,

the oheet must renurn to 1ts orlglnﬂl thlckness after(eqcn 1mpr1nt

:1f the ; succeedwnr colors are to 1eqve 1mpr3831ons thut are clear

~and 1egible.

Compress R l ty and reslllencv as mo sured by tbe T eé‘Inc.,

Cfannlc Arts Laboratory Comnr0851b111ty Tester'may be deflned 1n

the followxnv manncr.j

‘:Compr@ssibility‘(%):“ 1bss;iﬁsdél%perliﬁ?iﬁchés“étfd"1ver pressure X lOO

fOrlglnalmcalvper in 1nches’




Resmllonoy (7) Callper regalned from 1600 P S I.fof~one mlnute X lOO
N Callper lost at 1600 P8, 1. .
(2) ‘ :

'Casey states Lhat comoress1b111t7 and re31llency 1n conblnatlon

- with smoothness are therefore betuer 1ndlcatlons of good orlntabll

1uy Lhan smoothness 1one. A connre331ble, rOS1l¢en fpaner haV1n&15
an nltlally rough surface w1ll orlnt better thqn ‘a hard non—re511-

.

ie t paoer thab ‘is lﬂltla11V smooth

Ink Teceptlvlty 1s the second chnracterlstlc governlnu“k\

gblllty. If a paper 1s receptlve Lo the ink belnw;apbllcd,
‘Wlll 1eave 1mpre331ons unat have suo
rast between printed and unorlnted

(4)

halftone areas, and ‘leg 1b111ty._w.

:dependent to a certaln'exq

(6)

The recent1V1ty of 1nk-1sﬂuSuaI~'
tent uoon the degree OL‘ODCﬁﬂGSS oz tho'sheet An onen'sheet W111

abs orb 1nk Aore readlly tnan a sheet that 10 closed by 1ncroased

‘den31ty ana suoercalendorlng. Oa the other hund a sheetuthqt'has’

been- olackeneo due to exce331ve calenderlnr Wlll 1nh1b1t the rate:
(4) o :

of 1nk bsorptlon. Two extremes may be reqohed, one LP whlch a

sheet is Loo rece ive to 1nk, formln, 8 cray prlnt nd not enouoh

contrast ano the othor in whlcn the sheet

too hard due to exff

SN is too recepb1Ve to 1nk,lm19

hL be subgoct\to Lrlkesthrough",“

'»‘Tlerefore, 1t 1s necessary to form a surface_that"}s receptlve to

Lnk beln: aoplled undor Dressures POEFIHW from flfty to hundroas

'of ‘pounds. and 1ast1nﬂ from l/lO to 1/500 seconds, deoendlng on"
' (2) ) |

oress soeed




o

.-

Inkk receptivity is pr irﬂfllv concerncakXLth theftféhéfér of
Ay , pEERss ;
ink to the surface of the‘paperf )It is a function bf both ink
and peper, and is = prdpértj of‘ﬁaﬁer‘when teéted'ih'combination
with a narticular ink, Evop tnouwh it 1s rather difficult to meas-
ure ink recept3v1ty, tner are methods available,tovdo'so. »One,
so-called ink réceptivitj test is~madgvby Qne rlng a staadard .
ink on the paper, leaving the ink for a deflnlte‘period of,tim83 
removing the excess ink, énd méasufing the’depﬁh of cdlcr.; It;is ;
best to compere the results with e paoer of-kﬁown an rocon ivitj,
Another mecthod involves printﬁnq a veighed Sb”lp of Daper with on
xcess of inlt, using a solid . plate of lknown ero and thon/bWottilz

i

the excess ink from the paper, weighing the Drvntcd p r,agaln
to determine the amount of ink retained. 'Thus ink receptivity
is Dbest evaluated by the initial r051¢tunoe of tﬂu paper to the

breal: through of the vehicle.

Surface Strength

Surface strength is the tnlrd factor tqat influences print-
ability. It does not physically aid in the deposition of ink as
does smoothness and receptivity but it does have a definifte ef-

i (2) o
fect on the printability of a sheet of paper. If a p‘norvdoes not‘“
have the proper surface bondwnr it will enhance poow Urlﬂtaﬁlllty
by releesing irked Flburs from the surface. These looseffibers

(4) i
nay £ill the plates or contqmvnate the ink., In our modern high

speed printing processes it is of paramount importance that a sheet

cal

e

should have high surface bonding gtronﬂuh becaus it is o phy

I

e

law that the "pull" of an ink on paper is uncreﬂsed dlroctlr with
| (2) |

the spced at which the paper leaves the inked plate.

Furthermore, in multicolor offset printing the coloré used



e

becone progressively more ta ckv nd paﬁer with a hl}h surcho
strength‘is hegessarw to w1tastand both tno softenlnw effecn of
the film;éfuwater applied apd the ta cky 1nks uged nTu the:increésed '“
"pullt inhcrent in high speeq printihg, Usually the proper surface‘
bonding canhbe attainéd.b&fthe proper-?mount‘of‘beat;ngFapd refh;‘

fining plus the use of proper surface sizing.

g

Opacity

L
Onacvty 1s of magor 1mnortance to- ﬁrlntab l" due to Lhe

fact thmt “'sbeet w1th hlnh opea city will, asv rule, bo 1680 Sdb?
| (4) L

ject‘to show—throurh.r This is. esnoclallv 1mportant in Duners N

being printed,on both s1des. Show—throudh 38 usually due to %wo

reaéons, namely, 1ack of on&01ty and l ck of r631stgpce to nénet-*

ration of the inl vehicle., - Therefore, a hwgh orlgln l opac1uv 1s;
S

helpful in preventing shov-tnrOughfbut is nOU gu Pantee avalnst

t, if The paper is not Sufficiehtly~resist nt to tne VChLClC of

e

the ink. Chahge of urnlsh or qddltlon of tltanlum ledee W‘ll
LT D ' (2). :
usually increase the opacity,OfVQ sheet.g Reolstance to venlcle

can be obtained by proper sizing. -

Chemical Re ct1V1tv

N

”he chemwcal react1v1ty or ourfacé hydroren ion concentruulonff
of a sheet W'll c.fw"ect Drlnuaolllty in- two ways, numely, bv re—.
turdwnﬂ tno drylﬁg of 1nks,'and by destroylﬁx the equ111br¢umb?
_ﬂece»sarv 1n llthOU”aOhv between the fountain solutwon nd the
pqperSZ) rVLng 011 1nks, as a rule, dry most ranldly at a pH value
of 5 and as: the nydrogen ion concentratnop wncreases the drylﬁg

(4)

tl“e decrcases. .
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Surface pH is esp ec1allv importent in lltnovraonr uﬂere the‘
presence of any water soluble mqterlals on Lho surface of the
paper are liable to destroy the rﬂther dellcato wny51cocheulca1

balance which makes the plate~image ink 1 receptive and water rep—

: : (2)
ellent, and the non printing areas water receptive. It may also
be mentioned, that corrosion of copper, zinc, and other metals
used for letter press or gravure plates and cylinders, is increa sed

)

by improper control of surface pH.,

Moisture Content

Moiéture content influences aimoét all. other paper characﬁ
_ : 4y :

teristics that affect‘the printability of paper f )A>one Dercenu
moisture change can chan po the dlmon51onzl stabi lity epouﬁn to

: (2 ;
throw a sheet completely out of register. )The surface SUrength
" of paper will decresso with increased moisture conﬁent; The
drying tine of inks by Ofldﬂtloﬁ 1ncreuse Ulth 1ncreﬂsed moisture.
Varying anount of moisture_willfvary the porosity of a sheet
and this in turn?will infiuehée the ink recepti#ity of a shect.
Unless the paper contains five to six percent u01gture,'static'
will give the printer trouble on’theipress which leads to inl
"flying" or misting, :Adding‘all these faétorS'togethér, one can  >

recalize the iuportance of controlled moisture in printing papers.

Uniformity
Casey stabes that wnifornity is tho most 1m@orcant property

of paper as far as printability is concerned. It is very im-

portant that paper be uniform from 1ot to. lot 1n respect tTo callpor

£ uniformity in printing quea lity is to be expected. Press,make—’

[

ready must be prepared for peper of a g;ven thxckness and any var-.

iation from this thickness will give variation in‘impression; re-



sulting in poor printabilitj.

The other variablés, boothnosu, 1nk recept1v1t ‘“suffécé'
strength, opa 01tv and moisture content muat also be uniform‘from’
lot to lot, if the same'prlntinﬁ reSults are to be exoected W1tnout

R

additional, time consuming adjustments on the press or on the inks'

used.

IIFLUENCE OF FURNISH OF PRINTABILITY

Furnish is a mixture of various materials thau are blcnded

in the stock suspension from which vaper 1s madefl)The chief con-
stituent is pulp. Each pulp hés itstihdividﬁ&1 characteristics‘
end these pulp characteristics will either make a sheet suitable
or unsuiteble for nrintina.k This thes .is ﬁrimafilVVCénéerned
with two types of pulp, namolv a bleoched sofbwood kralft, and a
‘bleached hardwood kraft. |

Bleached softwcod)kfaft pulp has‘fibers with an average longﬁh
3 to 3.5 m.m.,, has high s Lronctq cha racterlstlcs and as a rule
is relatively hqra te beat. It is used alone invpapers vhere
prinbi 1w 1s not of major impoftance. Wafv ofteﬁ, it does not
vield goo& printability due to its 1ong re8171cnt Ilber :and‘a
lack OL>SOftﬂESS and cushioning effect gained from pulps with
short fibers. The fibers of'bleached nardwood kraft are, on an
average, one third the length of bleached softwood kraft, and
papers made from them have a relaﬁively low strength, high bulk,

e (1)

high opacity, high absorbency, and good‘pr1Qtab111ty.,
In géneral, a blend of thesc tvo pulo é gijes a1satisfactory

printing sheet. The softwood kraft furnishes the necessary strength

whereas the hardwood rral furnwsnev btherjdesirable characteristics,



210-

such as opacity, and resiliency.

INFLUENCE OF SIZING

Sizing is accomplished by the édditioﬁ“of.materiélé,to tﬁél'
furnish for péper and boardvor the surface a?@licatioh of‘materials
-tolpaper and board which increase the resiétance éf'ﬁhéksheeﬁito |
(1) | : | 8
penetration by liguids.
The common sizling materials are rosin, wax, glueg;starchiand‘
E 6 S
latices of thermoplastic polymers. Brak owooé g tates that rosin
beater sizing has no effect on printing W1Lh oll base Wnls asv01l
penetration cannot be 1nh1b1ted by rosin boater sizing.' Suter-‘ ;
(7) ,, | |
meister says that rosin sizina is:not,a factor of imnortance'in
connection with ink fecept1V1ty,‘as nrlntznr 1d£, using an 011‘
base ink, will penetr tc’a r0311—31zed pabcr as readlly as, of
even more readily Lhan,‘gn un31;ed pape?,' Therefore, 1trmay beZ
concluded that rosin sizing has no effeét On>the priﬁtabiiiﬁy or .
the ink receptivity of a shéeu ‘when- an 017 base ink is used.
Since there seems tobbe'ﬁo'iite ture avaﬂl@bWG on the ofiect

of rosin sizing on a glycol base ink, a part‘of«our inveStigatiOn

shall deal with that sujject.
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INTRODUCTION

‘The experimental xork with moisture setting ink and its 
printability on bleached sulphate sheeﬁs:wili be cérried~opt
in the following sequence: the making of handsheets wibth vary—’
ing degrees of rosin sizing and varying amounts‘of‘hérdwéod
kraft fibers, the calendering éf handsheets, the priﬁting~pf:
handsheel’ on the Vandercook ?roof Press using moistﬁre setting
inks,'and the conducting of'other teSts,éuch'as;brightness, op-
acity, r331110ncv, omootnnoss, uoitneuu, and ¢oﬁ§umption of ink
iﬁ printing.

MAKING OF HANDSHEETS

The »pulps used in naling the.handsheefs,ﬁill bé éoftwood’
sulphate fibers and hardwood sﬁlphate fibers;. Theée’fibers will
be boaten individually to a four-hundred milliliter Canadian
freeness, and then blended in the.desiréé'proportiOné beforé'
oelnﬁ-madedinto handsheets. The followiﬁ%’fbrmﬁiatioﬁé will be
made: (1) One “hundred Uorcont SOLtWOOQ sulnhqte, (2) Sixty-éeven
percent softwood sulphate and thlrty—three nercenb ha deCQ@"SPl— 
vhate, (3) Thirty-three percent.SOftwood sulphate and si#ﬁy—seyén
percent hardwood sulphate, (4)>One hundred percent hardﬁood sul-~
rhate, _ »

Besides varying the amount of hardwood,fibérs, the dégreé

of rosin sizinz will also be varied. Eecn Pormulatlon w111 be

joe)
oy

ot

nde with the followinﬁ amountS[of~ros;nk8121Lg (1) Ho roswn '

»

sizing and no alum, ( ) Ho rosin Sizﬂnq-uﬁd addition«of alumg

(3) One ne“cent rosin ‘sizing bﬁsed on n01cture froe pulp and



q

addition of alum, (4) Wmve pe rceﬁt rosin siz g based'gn”moisture
free puln» and addition of alum.. The hydrogén ion cbnceﬁtration‘
of the fu}ﬁish, at 1.57'peréent conéiStencj; wiil.bé adjﬁéﬁed/
to 5.5 in the shegts where aium is used; |

The sheets will then be made on the Noble énd Wood sheet

machine. Forty handshéets will be made;frOMVGach subdivision of

the. four formulations making a toLMl3 f six bundrea Lorty nqnd—

.

sheéts. ,ThiS'numbér;QI ha ndshect 111 be uuf c1ent to.carry
out all the desired tests givenvin the firStbparééfaph}’ itled,
"Experimental Work". The sheetsfwiliube:preésed'and dried on
the rotarvy press and drwer, resne0u1velv, and COPQlthHGL ﬂt flfty'

percent relative hum161 ty . at 75 JBy bGLOP9 b 1 q_canndnrcd -After

being conditioned, the~shpets'will nave an’ averago Wel,nn of 2. 65

grams.

CALENDERING OF HANDSHEETS

Tne sheets, after belnr conéltnoned at fiftv Dercentvrelative
hunidity et 73°F., will be calendered on.a bor torw size cal-
ender., This calender is plaoea in a conot nL temncracurovand‘

hunidity room at the same conditions as tqo sh oeto. 'Two passes

through the calender will be given the sbeots ftev whﬁcn they

will be printed.

PRINTING OF HANDSHEETS

The proof Drjrtmng will be done on a No. 4 Vandercook Prooz
Press at the same temperature and huﬂisty cond;tlons as the c2 l-

endering., All the sheets will be printed'identically tﬂe same
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usidg a molsture setting ink.. The inlk will be set bv exp031ng each -
sheet, immediately after P’ﬁtlnf, to‘an atmosphere saturated w1th
ater‘vapor. This will bo accompllshed bv thc use ‘of avdes 1cator.
Both solid and halftone qutes W‘ll be used in hrlﬂting. |
After Drintlné, Llo sheets w111 be v:suallv exaxlned ané tho
printablility of each sheet will be JUQqed by svch chara eristics
as the amount of contrast between printed and unprinted a_éasg thé
uniformity of solid and halftoné'areés,ifheiiegibiiify_of the orlntlng,‘
the finish of the printed areas, and thé’ppeséncevor,abSenCe of shov-

through.

OTEER TESTS

Other tests such as brightness, opacity, resiliency, smooth-
3

ness, softness, and amount of ink consumed in printing will be car-

ried out on all the handsheets. The tabulated‘resultg‘willobex@h‘

iverage of the five tests conducted on the sheets from cach formul-

o]

ation.. From these results, conclusions may be made as td which
physical and ontical characteristics, due to. tlc pulps used, arec
conducive to good nrint bLlity and which ones inhibit favorable

printability.
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riEXPERIMENTAL'RESULTSf 

The sixteen formulatlons of handsheets Whlch were made on

the Noble and Wood sheet machine were assigned numbers from one;':

to sikteen.

be expressed by the follOW1ng tabulatlon. ﬁ7

The significance of eadh number ass1gned may beut ‘

Sulphate

i

No 'size; | No size; 10 r031n : i50 r031n
No alum. | 33% alun | size; 33% | size; 334 . | .
| -based.on- | alum, based | alum based |
moisture | on moisture | on moisture | . .
free pulpﬁ‘ffree pulp . | free pulp o
100% Softwood : - o o
Sulphate o . L N
0% Hardwood 1 2 3 4
‘Sulphate . e S oo o
66 1/37 Softwood E g
Sulphate ' T R -
33 1/3% Hardwood 5 6 7 8
Sulphate R 2 - -
33 1/3% Softwood - .
. Sulphate : R R N R
66 1/3% Hardwood 9 10 R B Clz
. Sulphate : S RS i
0% ‘Softwood
. Sulphate S Ao S
100% Hardwood || 13 ¢ i ~ila -} 15 - -6

Teble l‘:;

Furnishes Used in Expérimentation.

Prlntlng of Handsheets.

Prlntlng of the calendered sheets was . done on a Vandercook

Proof Press, u51ng a plate contalning both solid and halftone areasgf‘

The halftone areas con31sted of 31xty—f1ve and elvhty-flve 11ne-

coverage, ranging fromvfave to_ninety~pereent_etgh,e

»Print?ns
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was done in the conventional manner uging.é‘knéwnﬂq§psﬁant voluﬁej
of ink on the ink distribution rolls for each ?opmulétion printed.,
Four proofs were printed on Qach of the sixteen fofmﬁlatidns, making
a total of sixty-four proofs. o

These»prbofs were then visually inspected with thé‘éid of a
mlcroscooe. The 1dent1ty of the formulations were: not known during
1nspectlon, thereby ellmlnatlnc blased Judgment as to quallty of
printing. Four~quallty ratings were chosen, namely, poor, fair,
good, and excellent printing. These/Quality_ratingswwgre‘numbered
one through four respectively. ’Criterié ror’inspegtipn-were;
contfast'between printed and unprinted areas,.unifqrmitﬁ of'golid
and halftoné-areas, and legibiliéy of the printingﬂ .Aftqr in-
specting each proof, it was assigned a number with“respgpt to its
printing Quality. ‘The results of this inspection éfe.ﬁﬁbulated

as follows:
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ThlS type of 1nspection may not be conclusive.

No sizej| No size;|1% rosln Sp rosin |
no alum | 33% glumisize; 33%{size; 33%
‘ based onjalum, alum,
o.d.pulpibaséd on {baséed on
___________ __{0.d.pulp jo.d.pulp

100% Softwood |} Proof 1 2 1 L 1
Sulphate || Proof 2] . 2 2 1 1
0% Hardwood || Proof 3 1 1 I 1
Sulphate || Proof 4 1 1 1 1
66 1/3% Softwood || Proof 1 1 2. 2 1
S Sulphate || Proof 21 2 2 2 1

33 1/3% Hardwood || Proof 3| 2 2 2 1
L Sulphate {{ Proof 4| .2 - 2. 2 1
133 1/3% Softwood || Proof 1| 2 3 2 3

~ Sulphate }i Proof 2 3 ) 4 3

56 1/3% Hardwood [{ Proof 3| 3 2 3 3

1 Sulphate {i Proof 4 2 2 2 2
0% Softwood | Proof 1 3 4 4 4
: “Sulphate jj Proof 2 3 4 4 4

100% Hardwood || Proof 3 4 4 3 3

~ Sulphate || Proof 4| 4 4 4 -

Table II: Printing Quality of Proofs.

'It does show, -

however, a trend of a better quallty of prlntlng produced on sheets

eontainlng 1ncreas;ng'amounte}of hardwood sulphate fibers.

The

“most noticeable imprevement was experienced‘on a sheet'containing'

up to two-thirds hardwood sulphate fibers.

A test indicating the sbsence or presence of "showrthrough",

was also carried oub.

This was done by means of the Photovolt

Brightness Test taken on the reverse'side~ef the printed solid

‘area.

Tbis brlghtness reading was subtracted from the 1n1t1alfx

brlchtness value of the sheet and the difference WaS used as a.

measure of Pshow through".

Mlnimum "show through“ was obtalned



on the sheets containing two thirds hardwood sulphate fibers, e

These results are 1llustrated on Figure I.; ~if

Carson Curl SlZG Test. S

This test was conducted using both Water and di-ethylene v
glycol as liquids. Di-ethylene glycol was 1ncluded because it is pikh
the solvent most w1dely used in formulation of m01sture setting ,u
inks,. The rate of curl was measured, 'it was expressed as time ‘
ih seconds needed to reaoh‘maximum curvature. Averages of at least?7

five tests are presented. When~ﬁsing Water;'the un51Zed sheets -

gave a. reading of zero7seconds, the Sized sheets with one percent fff’

and fiVe percent rosin 51ze, gave readings averaging 31x and
twelve seconds respectively. When us1ng di ethylene glycol as aii?
lignid, the sheets were immediately penetrated and a reading of‘r“"
zero seconds was obtained regardless of the amount of ros1n
'siz1ng. This indicates that r031n sizlng does not prevent pene-'i
tration of a moisture setting 1nk into the paper.i o -

The results of the Cerson Curl Size Test using water are asp“"

follows.
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No size; | Wo size; | 1% rosin ~"4f5%“fosiﬁ L
Furni ;| no alum. | 33% alum | size; 33% - 'size;~5%%. LR
urnlshes . ‘ 7} 'based-on | alum,based | alum,based | . . -
W ] o.dpulp jon °'d'PulP»~«°n 0. -PU1Pj7A'fT7
Results In: | Seconds .| Seconds | Seconds f*“*‘”Seconds ‘
100% Softwood B T AT LT
Sulphsate ‘ R AP B I
0% Hardwood || © o f es . | 1009
66 1/3% Softwood , T B PR IR RN
33 1/5% Hardwood 0 o . ‘.5-4 DI 5‘f15?§;,",»ff1'“‘
| Sulphate | | c , T B AT R
33 1/3% Softwood | , e 1 EATECRE NP
1866 1/3% Hardwood 0 O . .} .80 .0 op- 18090
: Sulphate ' B L RN L
0% Softwood. | o SFIE R LI R
Sulphate D N ' O IR S
100% Hardwood Qe x ° 1 ;a8‘2";‘ya" [lSﬂ?,
Sulphate o N ‘ '

. fable III: Results of Garson Curl Size Test. - - .

Gurley Softness (Compressiblllty)

The results of the Gurley Softness Test, also referred to as

compressibillty, increased ‘at all degrees of s121ng W1th increa31noafﬂ‘fc‘

amounts of hardwood sulphate. A maximum was. readhed at the blend
composed of two-thlrds hardwood sulphate and one-thlrd softwood
sulohate, slightly decllnlng in a one-hundred percent hardwood
sulphate sheet. | o folni ‘l ‘1lv
The results of the Gurley Softness Test are in good agreement“;'l
with our findings on prlntlng quallty.b Good comnre331b111ty seems e
‘to be a major contributlng factor to good prlntability.s Thef'
results of the’ Gurley compressibility test are 1llustrated on
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Pigure IT.

Beklk Smoothness:

Surface amoothness 1ncreased at all degrees of ros1n s1z1ng

from zero to two—thirds hardwood sulphate content in the furnish.; blll'

A decrease in smoothness wes observed on two levelS'of siZing 1n
one-hundred percent hardwood sulphate sheets.' This decrease was
not very significant in one of the two cases.i Flgure III 1llus—5
trates the change in smoothness w1th varying amounts of hardwoodpf"

fiber and varyino degrees of rosin siz1ng.

Opacitx‘

Opacity 1ncreased with increasing amounts of hardwood sulphate B
in the furnish. There was a trend to higher opacity on the sized A

sheets. Chagge of opacity is 111ustrated in Figure IV.

Caliper.._>
The caliper of the calendered handsheets formed from fouriv"

blends of pulp decreased W1th 1ncrea31ng amounts of hardwocd sul- fifif‘

phate., Results of the test are’ illustrated in Figure V. ;-.-"

Conclusions' . : .
Experimental results 1ndicate the - following.

1. Varying degrees of rosin si21ng do not influence printability.

There were no definite trends shown, in the four levels of rosinfil)f"

sizing, as to quality of prlnting Obtalned When u81ng a mOlsturei[”’ .

~ sebting ink. ’ ’ S
2 Quality of printing varies With varying amounts of hardwood

sulphate fibers When using a m01sture setting 1nk. Printing .1{tfﬂt

quality 1mproves W1th‘addition of hardWood.sulphate‘fibers1p
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ranging from zerc to sikty—éixuand twq;thirdé peréént}"Véry-littlé:  5;Tf

AL

improvement was shown beyond this.pOint.;ﬂ

Frank Z; Yanko§iak
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