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SUITABILITY TACTORS OF ILLUSTRATIVE MEDIA

INTRODUCTION

a geries of experiments on illustrative media was cartied out at
the Virginia Geographical Institute in Charlottesviile beginning in
November 1952.‘ The purpose of these tests was to check the suitability
of such drawing materials for various uses at small research centers,
Fo attempt was made to pass absolute judgement on the merits of thess
media., Rather, the aim was to design & simple practical set of tests
to shov the interaction of pene, inks, pepers, and plasties under
conditions simulating those ir which cartographers and draftsmen zactually
use them, and to eet up patterns for testing othsr like media. Particu-
lar emphasis was placed upon the needs of those working with the fine
lines used for hand lettering, symbols, lend surface portrayals, ete.
These problems, related to the development of good illustrations for
reports, are of especial interest to the smaller research eenters becanse

they commonly leack speclialized personne) and facilities for such work.

METHODOLOGY

I. GENZRAL -~ The essentials of this methodoligy ore to select the come
monly variable cherecteristies of the most unsed illustrative media and
then devisa and apply tests of those qualitien, Thece tests were cone
fined to certain few materials selected somewhat arbitrarily . iz part
because of ready availability and partly beceuse of limited time for

experiment,

* Especial thenke are due to Mrs. Elizabeth i1, Thrower for great aid in
processing 2nd recording the tests, and to the senior st=ff of the
Virginia Geograrhical Institute for their support, consultetion, and
aid during the testing and nreparation of this report.
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II, LIST OF ii-TiRIALS —- Following is a list of the trade namee, tyges,
- and manufacturers of the various media *ested., iost of thesa waterials
can be murchased at stores carrying engincering and artisis supplies.

TRADE NAME LYPE MANUTACTURER
1., Black Inks:

Artone ~ Fineline Vaterproof £rtone Color Corp.
idew York 12, 1, Y,
Higging -~ am. India Viaterproof Higgins Ink Co, Inc.
. Brooklyn 15, N. Y.
' Pelican -~ Black Oraphos Concentrate Gunther-Wagner Co,
Hanover, Germany
Grumbacher - India Waterproof -~ Can de M., Grumbacher Inc.
) used on Acetats New Yerk - Toronto
{
Craftint 66 Extra Vaterproof - Craftint iifg. Co.
Jet Black - Custom E. 152nd St. at
made -~ Colloidally Collamer aAvenue
Perfect Cleveland, Ohio
Craftint 11l Waterproof . Non-perm, Craftint iifg. Co.
for Plastics Cleveland, Ghio
Craftint 155 Opaque Masiking Cratftint Mfg. Co,
: Cleveland, Ghio
G.P.0. Vaterproof for Govt. Printing Office
plastics Washington, D. C,
Artone Acetate Opaque Permanent Artone Color Corp.

New York 12, H. 7,

2. ¥hite Inks and Paints:

Craftint -~ Super VVhite Use in drush, peo Craftint Mfg, Co.
Wo., 37 or alr brush. Cleveland 70, Ohio
Weber . Reproduction Prccess white for F, Veber Co.
White Commercial Art Philadelphia, Pa.
Carterts « lhite Tempera Colors 139 The Carter Ink Co.
Bostcn, GHass.
Johnston - Special Pen, brush, or Johnston's Products
Grade Snow lihite air dbrush Rochestier, New York

(2)
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TRADE NAME

3. Peoers rlastizy:

FA.

3.

Strathmore Drawing
Beard

Union Drewing
Paper ¥55

#C, Tranzcal Het

¥I1.

#L.

Pressed Board
Gatewvay Tan Glass
Paper

Winston Tracing
Paper

Ageproof Vellum

Geopaper ¥256

Vinylite

Dyrite ii.P.

Dyrite M. P,
Di-Noe Photo
Plastice

M., GRlase
Lamincte

Stabilene Fiber
Glase

Perma-~Secale Glass
Cloth

TYPR

Kid finish, ene ply

S1ightly grained

Illuztration Board

Rough bdlotter;li:
paper

Inexpensive, seni.
trensparant

Fae-tooth surface
Weatherproof, semis

transparent vellum

Plastic, mat surface

Mat polish, riobed
with YAL.U-TOHE sand

Mat poslish, untreated

Transparent, mat
surface

Trensparent, mat
surface

Laminated with
plastic

Opagque - laminated
with plastic

(3)
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Xeuffel & Esser Co,
New York

Dietzgen Co.
New York

London, England

Wiggins Teape Ltd.
Mansell Street
London, England

Dietzgen Co.
New York

Dietegen, N. Y,

Geo.Optic Co.
170 Broadwey
New York 38, N. Y.

Bakelite Corp.
30 E. 42nd Stieet
Hew York

Direct Reproduction
Corp.

68 Gansevoort St.
New York 1%, N, Y.

Direct Reproduction
New York 14, N, Y.

The Di.Noe Co.
Clevelend 12, Ohio

Serenton Plasgtic
Laminating Corp.
3218 Pittston
Scranton, Pea.

Xeuffel & Esger
New York

Dietzgen
Hew York
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P

3. Papers and Plastics {coat.):

0. Perma-Scale Glezss

Cloth

P, Craftint Clear
Acstate

¥Q. Fhotostat Greds kK

Faper
¥R. Photowpaper
4. Pencils:
lohelenoor
Yeaus

Turquoiss
Cagtsll

Anadel

Wolff

5. Fen Joints:
Bgterdbrook ~ 355
Gillott ~ 290

Bunt - 104

——

PP, oo ol oo B
e ’.\.’.f\r| Do SR O

Trangsparent o laminate Dietzgen

ed with plastic

Transparent
smooth finish

H - grads

H o grade

H - grade

H . grade
1395 « Dixon bdlack

H . Carbon Drawing

Art and drafting pen

Drawing pen

Drawing pen
very fine

()

New York

Craftint dMfz. Co.
50~18 Vernon Bivd,
Long Isiand 1, N.Y,

Photostat Corp.
U' s. AO

From U.S, air Fozce

L., & C, Hardtsmtk
U. S. A,

American Pasnoidl Cs.
New York

Dietzgen Co., H. Y,
AW, Fader, Germany

J.Dixon Crucible Co.
Jerecey City, N. J.

Royal Sovereign
Penecil C:.. rfngland

R. Esterdrook Co.
Canden, N. J.

Josenh Gillott
London, England

C. Howard Hunt
Pen Co,
Camden, N. T,
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III, TESTIEG IETHODS AND rROCIDURES -. Ilow Jdoem a eeivtala iik Dehwws on
& given type of paper or, under csrtain circumstance, what ink will be-
hcve in a desired way on & drawing sucrface? Such questions are often
encountored at small researc. centers vhen project results and ideas are
being prepared for report in written word and granhic illustration. To
help in enswericg these guestiions or to set up some "mzasuring stick”

to aid in eveluating new graphic materials, a variety of experiments
was run on: nins dblack inks, four white inks or paints, eighteen
different papers, three kinds of pens, and six pencile. Altogether
about 4000 tests were recorded; somewhat less than the total number
made becsause some proved mearingless and were discarded. Those recorded
and reteined for reporting fall readily into five groups -~ one group

of interaciion tests and feur groups of additional tests on inks,

"pepers™, pens, and pencils,

1. Interactior 7Teste=: In studying ‘he interaction of inzs with

peper and plastic surfaces, six inks only (irtone Fineline, Higgins Am,
India, Pelican, Grumbacher India, Craftint 155 ana G.P,0, acetate) were
tried in several ways on eighteen surfaces. Frimarily these tests
checkked such variable chearacteristics as finesse, density, and erasa-

bility. 3By finesse is meant the ability to make very fine lines which

do not spread and, under magnification, remain sharp and narrow with [

clean edges. TIz2nsity moans the even opaqueness of the line and is

evaluated hers by viewing under magnification, first with light above
the paper ard then with light through from behind the paper. 4 five-
power lens was used for the experiments., 4lthough the erasers them-
selves were not tested, the twn used repeatedly throughout these experi-

ments are both Bverherd Faber: 1OL Fin't Pearl ({so0{t) and 112 Ruby (hard), {

(5)
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During the experimentation, & relatively sirmple test sheet for each \
paper or nlastic specimen was evolved, 4 6 inch by 8 inch piece of the
material to be tested, was divided verticzlly into six celumns - one
for each ink . and horizentally with blocks for the different pens,
s0lid spots, white paints and pencils, Tzble 1 is a reproduction of
such a test sheet. Four distinct steps were carried out,

First, with each ink two sets of very fine parellel lines crossing
each other were dravm with a ruling pen., J.imes were ther rated on
finesse and density. Resistance to erasure was judged after a hard
erzser had been rubbed for 30 seconds with even strokes z2long a
straightedgze, On Table 1, the light areas at the place where the two
sets of lines crous indicate this test.

Second, with esach of three pen noints (Esterbrook 355, Gillott 290
and Hunt 104) closelye-set fine lines, a series of dots, some hachuring,
tiny circles and lettering were drewn., Again finesse and density were
judged znd erasabiiity vested., this time with a soft eraser applied
for one minute,.

As a third step, solid sots of each of the black inks were

painted on with brushes. Care was taken to apply each spot with the

same thickness, then the paper was tilted and superfluous ink blotted i
off. The bdlack patches were tested for surface density (lighted from '
above) and Ytrens-density" (lighted through paper). <craser tests were
made vith soft erasers.

Fourth, four vhite inks (Craftint, Weber, Carter, and Johnston)
commonly used for "painting out™ irregularitioes in drawings, were applied
to the dirferent paper media with a brush. They were then checked under

the five-power lens for density and coarseness of grain. The "staying- {

(N



on" qualities ere judged after = single dbrush stroke over the ruling.
pen lines in Artone ink. See the lower p-r% of upper left-hand box on
Table 1 for evidence of this test. Chipping and adhesion were tested
by rubbing for 20 seconds with a soft eraser and by folding the paper

through the white patch.

2. Supplementary ink Tests: & series of tests involving no iateszr-

action of inks with papers was sun separately. The szme six inks wused
in Interaction tests were tested for cepillarity, fluidity, and average
drying time,

First, cepillarity wes chedted as an indication of spread into
paper fibers. Strips of blvtter, 1/4 inch wide, were dipped into the
bottles of ink, just touching the surface; then the distance the ink
ran into the blotter was measured, This was repeated several times
for sach ink and gverages recorded,

In the second step, fluidity was tested by two different methods.
A standard narrov.bdblafde ruling pen, opened te¢ .13 ecm., was filled until
the ink began to drop from it, The height of the colummn of ink in the
pen was messured in contimeters, The other method was to drop equal
amounts of each of %the six inlts onto a smooth acetate sheet which vas
then slowly tilted until the ink ren, The angle of tilt was observed
in each case. The more viscous inks required a steeper inclination
before the drops began to run. To insure getting the same amounts of
the different inks, six identical ruling pens were equally filled,

Drying time was the third quality judged in this series of tests.
As p starting point, ink runs on acetete sheets, tilted 60°, vere timed

for drying. Then drying time for ink patches was olbserved; btut this

(8)




was not & reliavle test, mostly beceuse 1t varied too much according to
the thickness of the spots. Better results were obtained vhen thick
lines (about .6 em.) were drawn with e brush, end drying times noted.
A similar test was also carried out with fine lines (appreximately

.1 om.) made by equally-filled ruling pens, These tests gave somewhat
divergent results, so wsre repeated several times on different days
ﬁnder differsant tepperature and humidity conditions, and an average of
the results was recorded. Drying of inks in pens was also checked,
Six pens of the same kind were dipped equally into the inks; then fine
short lines were drawn at 1/U minute intervals. Length of time the
pens continued to mark wes averaged and recorded for each ink, Yor
this, doth ruling pens and drawing pens were used,

A fourth supplementery ink test checkad waternroofness of the
various kinds of inks. Actually this test was made on some of the
test sheets, but bears no relation to reactions with paper samples,
Super White Craftint ink was gently rubbed with a brush onto the six
black patches niade in stey 3 of the Interacticn tests, after a pericd
of one minute the grayness was noted in order to judge how ruch of the
black ink "ran' into the white. Thos2 inks which ran only slightly

were rated most weaterproof.

3. Additional Tests on Papers and Plastics: A variety of tests

were conducted on the eighteen "papers" listed on pages 3 ard 4, 1In
esrder to simplify the tesis and their later evalvations, paper and
plastice were divided, according to brosd similarity of type, into
five categories as follows: (1) drawing papers - Strathmore, Union,

Transeal Hot Pressed Board, Gateway; (2) tracing papers - \inston,

(9)
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Ageproof, Jeopaper; (3) transparent plastics - Vinylite, Dyrite (both
sended end mat surface), Di-Noe, Creftint Clear Acstate; (4) glass
laminate papere - ii.M. {Scranton), Stabilene, Perma-Scele {spaque end
traasperent); and (5) phote papers - one phetogreph paper end one
photostat paper,

For all "papers®, such properties as thicizness, smoethness, and
transparency were readily judged by eye and fingertiyp and rated arbiira-
rily by cumperisen with ecch other, Flatiiess was judged by cbserving

how clesely the unfastened paper stayed to the drawing board,

More elaborate tests vwers carried out to meesure: recovery from
rolling, tearing strength, a2nd water absordency including curling end |
stretching. PFirst, samples of each “papsr" were rolled into tubes one
inch in dtemeter and held that way for one hour, After release, odser.
vations vere made to see hovw completely the paper flattened out. Next,
tearing strength was judged by hand tears in the edge of the sample
sheets. More accurate results could have been obtained had a tensile-
tester beer. availatle, dut sinece it was not, the paper's resistance to
tear was judged by feel on a comparative basis, A8 a last step, several
tests wore run tc chscik the reactious of papors and plastics to water.

\iater was painted with ons brush.stroke down the center and across one

corner of each peaper sample. Absorbency, wet-curling end wrinkling were
observed - both while still wet end sgain after dryingz. HNext, to
measure stretching and shrinking of "papers®, 7 inch lines were drawn

lengthwise and crosswise on each sheet. Sheets were then submerged in

vater for 30 minutes, Measurements of length of lines were made while
material was atill wet, after four hours drying, and egain after five !
days. In such tesis measurements are exoressed in 1/100 inch. ¥

(10)
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4, Tests on Pen Points: The three pens (Hant 104, Esterdbrook 355,
and Gillott 290), used on the test sheets, were judged on flexidility,
resiliency, end wearing ability. These nevw pens, used for the fine
line work, were subsequently examined under a ten-power microscope for
signs of wear. Pens vere then pressed almest to the breaking point.
Since no mechanical equipment for applying even pressure wes available,
this experiment was carried out and recorded by one person so as to
eliminate variability as much as possible., TFlexibility was judged on
how easily the prongs sprsad, and resiliency (elasticity) on how per-

fectly they closed again after release of pressure.

5. Tests on Pencils: Six pencils - four grephite type marked H

(Castell, Venus, Turquoise, Koh-i-noor), one carbon (Wolff) and ons
thin-line wax crayon (Anadel) . were line tested for finesse, density,
and resistance to erasure, These tests were made in the lower rectangles
on the Interaction test sheets (Table 1). Lines in two directions were
drawn with equal pressure; a solid patch and some lettering wes made.
Finesse and density were judged after examinetion of lines with a
magnifying glans - a similar process to that used in tosting inks.
Fencil marks ware them subdbjected to a soft eraser applied with three
even strokes to determine resistence to erasure.

A pupplementary writing teat on pencils was also run. The same
sentence was hand-writtsn on paper with each pereil, after which finesse

of line, density and wearing of pencils was ovserved and recorded.

IV. GBRADINGC SYSPTEM <. For these tests a standard system of grading, A

through E, was set up. Many of the tests were repested several times

(1)
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Keytopapersandplastics “TApy ¢ 2. RECORDING OF TesSTS

‘A [*P |%C |°D |"€ |'F D Strathmare drawing paper G Geopoper (vellum) i '
2G #H |71 %) PX |1 F 4B Uniondra wing papar *H V/ny/i/e (plastic) maf surface J
"M PN 70 1P "Q PR #C  Transeal hot pressed board #1 D/vrll'c “ sonded surface

”
| "D Gotewoy tan glass paper 5) . . mot -
Arrangemient ysed in fobles below | €  Winston fracing paper #*K Dy-Noc photo plastic. mat .
Inks cofness  |*F Ageproof vellum #1, MM Glasslaminate
s wf O TFor ink tests see alsoJable 3.
Uld,é' WO e
Aa_s Ia 21 RS . 5 z o E g 75 €
—| Arvone . ||Alggins. .., Pelica s
o : G drowipngink ' = A Indlg ink Y——=l1Graphas canc.ink il
Denst /o’//a,,'fAJAA-AA- A BIA BIA ALA A2 & 2 Bl r 2|4 KA A[A AT ~x 5% 3
» [ -] > 2 [ c P 3] [ [4 [} »r -] »
gl- A AA C|A B{A 3|2 BA Ar A|A cela (A B|A A aA AJA BIA B A 5. A DA A
17 » £ | £ £ x [3 13 [ [4 » c [ £ »p £ D
Nesy A BA ALA 217 A{A a1a AJA AR A|A A|A AJA A[A AJA Z[A A A acA A A A4 A
£ D r £ I I3 £ [3 D- £ [4 I3 D [4 D £} C [4
Pcn{e;ts B BB AID A4 ATA- B[4 BIB ATA AIS A|A A|a- aA B|D a|A 4B 4 A A4 A A|A o]
v o,
soﬂaf"’e ’V“"Wq-zAzcaspA-BAA Al Ald cda 205 A4 Aln AlB A|D B/ A|B A A Ala A
Esterbrook en | e ‘ |
jjjp ¢ Al Afp ajn a[A ajn a2 a[3 alB ala a2 aA[Z alc aA[3 4B A~ a A alaa
H { o] |
D A|A A[A A|A NTA AJA A[A ATA A[A ALA A[A Al A AIA B|A A A A A A A AlA A |
A s s ;s ¢ o 1 o le e |p I8 e |oe ¢ (3 ¢ l
R 4A-AnA:AA~;A»3MA~AA'AA~I44.]AA- B Afa alAa AlA A A A A a[ara
gtlloflzgopen. el e e e e n i e o e doe bp b e
ATAlA AT A[Becx Ao Aa1a ala a4 4[4 A a4 Bia s Ald 2|aA A 2 AB A 4 A{A A
3 A £ 3 c B2 A da le ime Jco |a A la Ip A s
Ao BlAe A A BIA, A[ds A-1Ar BJAc A Ar A |Ae A |Ae A [|Ar A AojA'AAoAAoAA-AIArAA»H

;( Ao A-|Ar C[Ae BAc BlAs A-[A B JAr A Atl-iﬁrﬂﬁlBMA-A')‘oAhC A'a.}ma; )
unt 104 pen .

A Bla A-la- Clar A|A A A AJAr =|A A (A n|a h|a Alar Ala ala ala 2 A"—T'ITAA\A

]
SOlid b‘ack B[ 2[4 |4 mia B[4 8] B[ B|A |AB|aB|AD| 2| Bl4a 1AAABas
A 3 3 < B 3 3 B 4 3 B -] Be B B B
g,"e’f'ﬁ'.c‘, »Xo';?(y A BlAa B|Aa C|B ¢:'B ClAB|r B(A Bla- ¢ip B|A CIA- BJ|A Bla A|D C|A-B3+ A BjA B
/% i U ¢ o e o 10 Je de le e oo |e le e [a |e 1o ¢ e
t A A|A A|s Bla ca|lA Bla Ba-A-|a A|A B|A C|la B|A BIA A|A A|A A ACH A A|A A
5?,5,59{ A |8 A- g B c A A [4 B- (ce JA |A A |o [EINE

e : ' » .
White inks Craftint sporwite  Weber reprodwh.  Carter femperows

5% + [c FIES 2 a8 3] B[8 B2 BB BIR-A|C BB A[A A[A- A B AlA A|B A
[ay'ﬁyo OenS' y A |a a A . ) A |a 4 A |8 |a A | p A
2 A- B|P A|B »{A AlB B|A AP B|C B|B B|C B|D BiB AlA A|A AlA A AlA AlA A
A A A A A a A A A A A A ¢ |a ¢ 2 & A
ﬂra" - A A|A A|D A[A A[B B|B A[B B|BB|C B|B BlA 2|8 A|A A A AlBd ala B]A a[a 4
Softe A |a A Je Ja Ja da Ja [a Ja a fa A A A e fa a4
S0 .
Pencils Koh-i-noor Turquoise stell
) " 5-A3~ABA-BA~5434-:A-343-]334aAA-ABlABAg‘AB.AEAB
Finessq ocf‘"y > o s r Je o o |o |z |t e 'z te _lc |8 le |e |oe
“I L AB-AA-AB-‘4~ABAA-A£-AAAA-AAAA-BA-ABAAAA—IAA]AAAA' |
2 £ D o D > |» E £ £ o- o p fp |p lee ¢ r
kﬁera’e 8 B3 a4 A~ B B|(~ DB B|A A[A 2N |B B|CD Al A Ala BN (o) %
2 I3 £ £ 2 £ E [ £ £ D E ¢ G liD . E D E '
P t t Negative valves |
aper eSS 3413.4.44474.9(3.3(_‘CA4cDAn)p.nlsn.; €|~ -1]0 7745 $73L o !
[
See also Jable 4. ¢ e¢lp cle 4> pis c|n cfc alc ala alaaje ple tfe 4o u| _eiprrp sjc
C BB A|B-A|B-A|D A|B AP 2 B D[A E[A £[B £|B- £¥4 42|00 7lo Oj0o oo g0 3
B BlA a4|A- B|A B|a Ala Blp DA AlA ala AlA ala afc. 8la 2]a o0ja 0 A- 8a- 3
B- A|B-A|BD A|C B|C-B|B AalA e|a-D|B-DiB |2 B{p c|a 2(3 3|0 of 8i3 6l 20
A- B|B Bela BlA alC DD Afr AlA A4 AlaaiC AIB > A- olA- ola 7D g'pr £
Ay, s Taor,; enc Ot %ra, . twise
hne flo"'es g wsorb 34 WersShci, \¢n9h
y 3 e/, 3
£ b}//ets.lre’fcn
100 INches .
i . 2oy, .,ve" o
ent ) hind 0, Very Reco¥ o gy, -
Transp’ ) Cothness wrink 'V’lnkl;'ng from roll 9 Fse
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“M Stobilene fiber glass
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and an average grade recorded in the tadble. To a24d in everaging, a
numsrical equivalent was essigned to the letter srade as follows: A,
B=3, Ca2, D=1, E=O0. A deteiled 1list of values is found also on Table
2, P&ge 1213, In grading the various properties of medis, A or the
highest rating wes arbitrerily assigned on the basis of comparison with
other meterials tested, For example, in ink tests on density, the
blacker and more opagque lines received the higher marks, Or, in the
case of resistanees to erasure, lines vhich held up strongest during

erasing were graded highest,

V. RECORDING OF RESULTS -~ Table 2 is a completa recording of the
results of all these tests. This teble has been worked out to show the
interaction of one medium relative to nthers, and to show the reletive
usefulness for certaln specialized purpeses of each group of media.

The upper two.thirds of Table 2 is given over to the results of
the interaction tests. Zach vertical column is heeded by the name of
the ink tested and by en average rating of its fluidity, density, vater-
proofness and capillarity. The horizontal belts of ecolumewidth recte
engles are for the different kinds of pens named on the left. Each of
the resulting rectengles is subdivided into squares for the éighteen
®papers" which can be identified by the "Key to papers and plastics;
located in the upper left-hand corner of Table 2. Within the smail
squares are found the grade ratings for finssse, density, soft eraser
and hard eraser arranged according to the smell disgram of "pen tests®
« left hand of page.

As an exemple in the use of this table, observe how artone, Craftin*

1655 and Pelican inks behave on Ageproof vellum, Mirst note Ageproof
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vellum is identified an #F, then find location of that squsre on ths
"Key". By studying the grades in the squares of that seme location in
the columns labeled artone, Pelican and Craftint 155, tho comparison
can be made.

Results of tests with solid spots of black ink (5th belt down),
white inks (6th belt down), and pencils (7th down) are also recorded for
each of the eighteen pspers and plastics. In each case the smell com-
pertment at the left{ indicates what type of test was graded, TFor the
white inks end pencils, each column 1s headed by the trade-name identi.
fication.

Besides the interaction tests, several ether supplementary or
special tests are here recorded. At the dottom of this tabulation page
ere the results of additional tests on papers and plastics. Special
tests on pens, white inks, and pencils are recorded at the right,

Ags this tadble iz rather complex, separate tahles for suumarizing
tests on inks (page 16) and on papers and pilastics (page 18) are in-

clnde” t, help elarify ths results and methods used.

SUMMARY AND EVALUATION

I. GEJERAL -. The results of these tests should in no way be considered
as commercial rating of any one product. As steted earlier in the text,

en attempt has becn made to show how various media behave under condi-

tions of cartcgrephic and illusirative use - especially at small researct

centers. By use of the tadbles, comparisons of quelities and attributes
can te made fairly easily. Only rather common suitabdility questions
8-s answered by these testg; but some methods for further experimenting

oo factors end medis of the rezder's cheice can be found here.
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- 1T, SUITABILITY SUMaHIZS -. Foullowing are general summaries of some

charecteristics of media tested,

1. Tlack Inks: Table 3 summariges results of tests on black inks,
both ordinery carbon and acetats in type.
] 3
2 5 s | g £l 3
8 g o N = r ~ e
4 3 e [ i | < s
- b [ o e - 5 &
mi | o® w3 | 22| 21 2| E|s2|x §
[~4 C [~4 Erd = G FE g’ - = & Lond g o K.S & o
gz | g | 5% | 2% |22 | B | 3| 8| ¥ | 25| B | ER
i TNKS (all “lack) :% "D"; g‘é‘ 23 E‘;S F S F..: g % g £ E % ES
ARVONE Finelire 3.18 3.Nn 2.87 | 1.67 .78 8- A- A | 1.20 | 1.2 L.00 | L.2s
l HIGGINS AM. INPTA | 3.39 | 3.82 | 2.87 | 1.6k 9k c B R | 1.00 | 121 3.50 | 1.75
; “2terproof
’ PELTCAN GRAPHOS 3.36 | Lol | 3.3 1 2,07 | 1.0% c B+ A-| 2,00 | 1 | 3.75 | 1.50
| India
I &,
GRUMPACKFR INDTA | 3.12 | 3.53 | ..17 | 1.59 .75 B B B 275 | 1.3 | 5.25 | 2.50
} Waterprouef '

! CRAFTINT £6 JET 3.0 2.55 3.67 2.15 1.00 Be He 8¢ [ 1,50 1.0 L.so 1.7

Drawing

i CRAFTINT 155 2.60 2.33 L.02 1.00 1,51 E+ B E over
Jpaque ¥asking 5 b
2
y [
: GOMT, PRIMING 1.39 | 1.51 | 2.3 2.17 A A Ce| over E
OFFICE 15 o
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o
i & ARTONE ACFTATE A D | 3.50 2

" % Drying times are averages from: several tests. Grading: Asy B=3 C=2 D=1 r=0

First five columns are averages from tests on all 18 pavers and vlastics.

TABLE 3. Summary of Tests on Blaock Inks

There is relatively little difference between most of the commerecial
"India” or carbon-type inks in general use, artone Fineline is free-
running end penetrates drawing paper deeply. Very fine lines can be
drawvn. On plastics, vhere the ink cannot pene¢rate, it has & slight
tendency to spread. In pens, Artone Fineline keeps running .longer:than

the others tested but, if allowed to dry, it tecomes very hard and
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d1fficult to remove. Higgins 1s a well balanced, good, ali-around ink
deficient only in waterproofness. It is easy to clean from pens. Among
the inks tested, Pelican rates highest in density and second in fluidity,
It too is doficient in waterproofness and dries in a pen faster than sume
% ths others. Under conditions at this center, Grumbacher tested
slightly below the average in density and fluidity and is slowsr in dry
ing. Although advertised fer use on scetates, it adheces te them no
better than the ether zeneral inks. Craftint 66 seems to be highly water-
proof, excells in finesse, and is aversge in density and fluidity. As
this ink was received late, only simplified tests were run eon 1it,

Acetate inks have very different qualities from the ordinary cardoa
inks and must be appraised differently, To adhere to non-abdbsorbdent
plastics, these inks musé dry @ors slowly and partielly dissolve the
plastic surface, Among the aceizte inks only Craftint 155 and Govern-
mant Printing Office ink were run through the complete series of tests,
with the India inks., An additional ink, Craftint 111, is known by tests
made later than those tabulated, to resct identically %o Craftint 155
exce>t thet 155 is water soluble and therefore not amenabdle to correction
with opague vhite inks, Both Craftint inks are superior in density but
not adaptable for fine line vorlk because they clog all types of pens too
rapidly. Craftint 155 and G.P.0O., inks, desizned primarily for use on
plastics, do not work well on papers. In studying Table 3, it is
noticed that both of these inks received high ratings in capillarity
and dispropertionately low ratings ia fluidity., A tendency toward im.
balance in these two inks is caused by the presence of both tar and a
solvent, The solveat rnns very freely and the tars malze them less fluid,

Thus, bacause of evaporation in use, much of the bvehavior of bdoth
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these inks is dependsnt upon the amcunt of solvent sresent., Artons
Acetete, the fourth acetate ink tested, works sinilarly to the zoneral
or cardon inks except for greater density &nd slower drying. ‘hen dry,
however, it is highly weterproof . almost like lequer. Fcr fine-line

vork it is much better than the cther acetate inks tested.

2. White Paints and Inks: Vhite inks osnd palnts are commonly used.

in eerrecting irregularities by "painting out®™ unnecessary black lines,
Thus opaqueness (density) and "staying on® are their desireble qualities,
None of the comnercial whites tested are entirely satisfactory.
The ordinary whits tempera colors lilke Certers seem to be more opaque
and stay cn better than Crafiint Super White 37 or Weber Reproduction
White, evan though the latter two are esrecially designed for this
purpose, On the other hand, Carters is of coarger grain and has a
tendency to form lumps. Johnston's white ink opeques fairly well, but
chips badly. Weber is finely grained, but less opaque than Craftint,

Table 2 gives the detailed ratings for each testing of these four white

3. Papers and Plastics: The qualities of papers and plastics tested

are so diffarent thet they are evalusted here under the five separates
headings listed on pages 8 and 9., The letter preceding the trade name
corresponds to thet used in designating the papers and plastics in beth
Teble 2 and Teble W

a. Drawing Papers: #A Strathmore and #B Union are unmounted
general-use drawing papers. They absord ink fast and allow fine, dense

lines, Both stretch enormously in water, but their recovery is amazing.




Once roilsd, howsver, they do not straighten out easlly. Sirathmore
paper can be straightened out by rolilng bacwerds cver a tubn, h.ut
with the Union paper, attem;is to flatten without breeking tha curface
are almost impossible. The %C Transeal Hot Pressed board is rather
unique in its qualities, It is so0 stiff and thick that it cannot Ve
rolled, but keeps its shape well sgainst scale distortion. Absorbent
enough for finme line work, it still has a pleasant smooth surface. This
beoard never flattened out completaly after immersing. %D Geateway Tan
Glass paper has a rougn almost blotter-like surface and therefore wes
not %tested with ruling pen lines, Tests preved it very amenable %o
fins-line work with a drawing pen as well as to soft pencil or paeisl.
it avoids distortion and lies flat, but has very little elasticily - if
rolled, it treaks easily. Erasing damages the whole surface,

b. Tracing papers: #E Winston tracing paper, ¥F Ageproof
vellum, and 3G Geopaper were next tested. All three lack "flatness®™,
Less transparent than the plastics, the vellum is better than the others
in this respect. Zach lacked ths &bility tco recover from relling and
wrinkling. After immersion, the Winston tracing pesrer expanded 8% and
shrank in drying about 3% in one direction and 2 2/3% in the other.

The vellum, wnich should bve distortion vroof, showed no stretech in
water in one direction, but 4% in the other and in recovery shran® in
both dirsctions 1%. Geopaper, containing some plastic, is similar in
most qualities to ths vellum, but is slightly less absorbent. These
tracing papers and vellums are not reliable for overleys or other work
where retention of exact shape and secale is importent. They are, howe
ever, excellent for layouts, sketches, and for transferring coples.

They are much cheaper than other media,
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c. Transparent Plastics and acetetes: +H Vinylite, #I Dyrite-
sanded, ;J Jyrite-mat, and #X Di-Noc make up the first part of this
group, 4&ll heve met surfaces with remarkable transparency. The Dyrits
was tested both untreated and treated by rubding with a send cealled
Val.U.Tona. In all stend:rd tests these three plastics ere much alike -
lie flat on the drawving board, recover from rolling, 42 not wrinkle and
recover from wetting with a minute stretch (less than ,3%) equel in
both diractions. Al plestice, however, have some less desirable quali-
ties. As they do not absord ink, lines tend te spread and ere less
denses, and are more easily erased or chipped off than on drawing pepers.
Plastics are sensitive to fingerprints. Dyrite is somevhat dbrittle ~ if
dropped edgewise it may shatter. Such nlastice as these are most useful
for certography vhere large amounts of Zipatons, cellotype and pasted-on
symbols are used with 2 minimum of pen-line work, Plactics are the
best mediz Tor color overlays because of their transperency and retention
of shape and seale,

A smooth acetate shest, §¥ Craftint Clear, 'ves also tested for inks
and vens., as 2 drafting medium, it excells in transvarency, but its
poor absorbency mezlkes it hard to use for fine~line work. Lines are
almeet too easily erased and chipped .. f. Artone Acetate ink adheres
Datter than Craftint 1), ard the G.P.., ink sticks excellently but
has tc be pul on heavily to be opaque., Acetate is not as distortion.
or shape-proof as other plastics and reccvery is incomplete, adout 4%,
but almost the seme in both directiors. 1if the acetate comes from a
roll, the differential stretch may be larger.

d. Class Laminates: Thsse are generally a glass fiber cloth

covered on both sides vith a thin layer of plastic. This plastic either




has tiny holesg or 1s treated to let through the ink which will be &h.
sorved by the glass cloth center. Thus these glass l:minates comhine
the transparency. shape-proofness, and elasticity of the pepers - a
nearly ideal combination, There was little choice between the four
laminates., The #L ¥.h. (Scranton) has an excellent surface for fine
line work, is slightly less transparent than the others, but recovers
from rolling less well, It differs from the others in thet insteed of
e woven glass cloth, it hes & thin layer of gless felt betweosn the
plastic surfaces. The #M K-E Stabilene Fiberglass ard Dietzgons Perma-
scale (#X opaque and #O transparent) are almost identical. Dietzgeas
Perna.~scale is a 1little hsuvier and smoother, dut both are almogt pere
fectly distortion-proof. The opaque Dietzgen laminate is, in all other
qualities identical to the transparent one. The Stebilene has tiny
holes which let more ink into the center layer, thus blotches canrnot be
eresed at all, howsver, fine lines do erase., In most regpects, possidly
excepting price, the laminestes tend to be superior.

e. Photo Papers: Finally one photostat peper and one photo-
graph paper were examined. The photostat paper acted similarly to any
thin smooth drawing paper erxcept that it never completely recovered
from relling. It recovered from wetting with only & .01% shrinkage in
both uirections, in contrast with the photograph paper which had a 0.5%
permanent shrinkege in one direction. The photostat paper tested here
ie a speciel meke (Grade R) used dy libraries. The smooth photo neper

took fine lines wail, btut ink chipped end erased off quite easily.

li, Pen Points: Only a few manufacturers specialize in the highly

refined srt of making drawing vens. Each, however, puts on the market
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& multituds of medels to take care of the varied perscrnal preferences
of users,

Only three fine-.line pens were tested and ell were found sati>fach.-
ory. As for comparative qualities, the Hunt 104 maices by far the finest
lines when new, but is also the stiffest and yields essentially no vari-.
etioen in line width, It is a very small pen with a2 semi-cylindrical
body which holds the ink liquid for a long time, Esterbrock 355 is
medium in stiffnsss, Its main drawback is a lacl: of elasticity; wvhen
sproad, it does uct spring back, Gillott 290 is very flexible, and
mekes a fine line, This pen point tends zather rapidly to wear asym.
metrically. The Gillott 290 proves amenable for artistic use where the

thickness ¢f line has to be varied,

5. Fencils: Four graphite pencils (Koh-i.noor, Venus, Turquoise,
Castell), all marked H, are remarkebly alike. The tests were repesated
geveral timea upon different medie, and individual variations of pencils
(somotimes in the very same pencil) were often found greater than the
difference between various makes. Among the four, Cestell holds a point
jongent, Turquoise ard Koheie.noor wear slightly faster and all haeve
similar density. Venus wecrs down the fastest, but is elss the dlackest,
A Venus 2H more closely resembles the other Begrade pencils thz2u does
the Verus merked 5, Castell and Turquoise seem to write a little
smoother then the other two,

Nearly all graphite pencil lines tend to photograph pcorly and
vhere this is important, a carbon crayon like Wolff or a thin.line
creyon like Anedel can be used, The carbon crayons are coarser, bdut

more dense, and the lack of greasc in them makes it possidle o rudb the
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cerbon lines smooth more essily. Both creyons tend to smudge, but the
carbon crayons more than the wox typs, WYhere smudging may cause troubdle,

& liquid plastic fixative can bYe used,

coNcLUSION

In small research centers, especially those working on photo-inter-
pretetion keys and the like, many problems involving the greihic support
and portraysl cf results for reports constantly arise, TFrequently in
such centers, experienced illustrative or cartogrephic rersonnel is
scarce ¢r irregularly available. It is hoped that thess tests may be
of some ald in solving graphic probdblems,

The chief value of this series of tests lies in tha eveluating of
some common jllustrative meterials for specific uses and in setting up
standards against which new materials cen be quickly judged, This
center found that many practicel cuestions cen be answered directly with
much seving of time by reference to these tests and the tables of re.
sults. TFor example, despite the wse of "gtick-up" symbols, it is often
necessary to merlk photographs for identification of spscial features,

An examination of Tables 2 and 3 gives readily the comparative qualities
of the veriovs inks when used on photo papers. New drawing media are
eontinually zppearing on the market. It often seves time end work to
compars thcce new materials to an older established one before putiing
it into general use. By running a simplified set of tests on the new
material and ot the sams tims running a control test on a well-known
meterial, such as Higgens ink, the comparative properties can bde
quickly ascertained.

Snch tests are posaihly of more value to the unskilled than to the
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skilled cartograspher. The trainee, or vaskilled 4rasisman, Bay well
bs guided by the test results in his seleection of media for specific
purposes. However, the skilled i)lusirator alrealy has long estab.
lished habits in the use of certain pens, pencils and papers,

In conclusion it should be reneated that these tests de not judge
the merits of on® media against another in the smense of rating them on
commercial value. Rather they vere run as pids in the selection of

graphiec materials for specific purposes,
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