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1) %1&%3%&*3 grherule is s phenomenon
aasociated with the physieal properiles of dhe
matorials | |

2) The veriation in the rate ad which

Jslight with varisiions in conditions.

¥lateau's aspherule is not & poasible
sonse of ink misting.
4} 1

chnradier..

sws ink is probably vlaniic in
8} %o reducs the tendency to mlst, both

the wiscosity aid the surfuce tension should be

kept o5 high as possible.
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gh speed printing, particularly im the

fleld of mewsprinting, cconples s very important
place in modern 1ife, Yed fLor all its imporiance,
it is one of the fow indusiries which has made proce

tieally no attenpt to msply englmeering to its

rroblens, or to conduct amy form of voseareh in its
1 particaler difficulties. Condeguently this industry
provides a g@a&%i&aligzaaﬁeaéhﬁa £ield Tor the
investigator. | o '

one oF the problems which has long bothered
tive printer is that of "ink milsding™, This tern 13
apzlied to a breaking up of $he ink al the murface
of the distributing %all@ré, particularly in high
zpeed presses, bo form & fime wist widch im carried,
on alr currents, to all parts of the premeroon.
It 18 evident that such misting will eruse gongle
Gewable expense, both in wasiage of ink, snd in
‘paiuting and other maintalinance upksep in the prosg-
racm, to 3%?‘ﬁ¢%ﬁiﬁg}af the messy sppearancs it muy
give the f£insl gg@éaﬁ%g FThis rroblen spprreantly is
one of the standard toples of eonversatlon wherever
printers meed, bub 1t 1s elso apparent thot no atiempd

has beoen mode to ge% st the causes of the trouble

e




i ﬁ; tie writer decided Ho carry out

such of this investizstlon as would be feasidle in
the lad .

from various monbers of %he printing profescion

lmoh encouragenent was recelved

oretorys
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T As the fxgs% shep in the work, o thozeo

efmm wae ea’&;,:.;etad thru the avallsble literature.

and a@rt@in bulletins of the Ued, qg?ﬁ“ﬁﬁ%ﬂﬁ Frivting
0ff10e. ‘There are other excellent echnical publicge
tiong &E.allies Fields, ﬁ%ﬁﬁ sa ink menufaeturs, bubd
the problems they dincuse are not the problens of
the pressrodhe - -

~ The earliest reference to the problem is
in the Seplexbor-Decenber 1329 Transacbtlons of the
Ao BulleBey g.;,; 26+  Here the abbitude is itnlken thaet
ﬁi%ig slweys has beon and alweys will be, an
ettitude unfortunstely ohar cteristic of the & gronter
part of this induasidny.

The only other ?&f@f&ﬁ@é to misting in
%Mﬁﬁe Ty %ngactiaﬁﬁ was In & paper by A. B. Thonpson,
Trangs 1931, ;;m 8. ke following possible csuses
are iisted: |
'z} Exeka@ or mis-set rollevrs.
2}, Teo much air pressure in the fountaln
jﬁﬁﬁhﬁﬂismg
3)  Gerersl bad adjustumoni of rollers, ele.
-H-
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4} Ink lscking body ov "beck™.

The guthor states thet his gompany has

done ¢ siderable resgereh in the field, sud has set

'af boldy snd "tack" whiech will prachicully

e

;g"l’

ﬁ&iwig&t@.wis@vsﬁ»' i these standards sve, or
whot the deteile of the vegemrch were was not dlge
>§3ﬁﬁ§§é |
The wext source of informstion which w:m
unfer aaﬁg;aeyaﬁiﬁﬁ vay the vrogress reporty of work
ﬁﬁﬂ%‘bﬁ'%ﬁﬁ'gfgi.ﬁﬂV@fﬁﬂ§ﬁ$ rinding Office, in co-
operation %i%ﬁvﬁﬁﬁ émé?iaaﬁ-geéé@aﬁéﬁ Fubllghers
_éagaaia%iéﬁg The first report, issued in June, 1980,
“%%liaﬁé the scope of the worl, including misting as
one of aae probleny to be iz?éSﬁi@aﬁﬁuw They wteted
thet nothing had been done, but that §?ﬁl§@iﬁﬁf3 work
a& indiented that the surface tons " the ink
wan probably very closely invelved, They give no
regong fg% %hi& statenent and no iaﬁiﬁ&%iaﬁ‘&ﬁ to
ite %aﬂis& ‘the great part of this f&ger we.s é@?ﬁ%@&
to & study o Pavtora influencing the vi»ﬁ&%i%
the ink,
| '%‘a Second Frogress Repord, Tech. Bul, 13,
Gele &av’t* Frinting Office, June 1931, indicates

iﬁ&t.ﬁg further work hed been done, bub includes o

-
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on of pigment increages 5.7,

) Addition of gwss and Tesine incresses 8.7
4) Addition of dyes and toners iserenses 5.7,
8) The surfaco lension 3?%??2.7&;2}‘ direc %:.iy wiih
the viscosidy of the oll used.
June 1932, inliestes that the Frinting Office has been
receiving and is correlating gﬁﬁ?l&iﬁﬁg fvom printers.
It poimts out ithat meny things often given ng ceuses
are prouebly really only contridutory, such ag lmpro-

PEP prosED

vom ventillation, high speeds, Seo mmeh ink,
ete, The view thnt the cause may be found in the

&

body or takk of the ink is also put forvard. They

not yet kmown whether the cure is effected by the

ineresge in body, or by the sllerabtion of some accom-
panying cheracteristic,

‘Thie sbove covers &ll tne references o misbting

which could be found. The next ster lay in obtaining
the views of some of those direetly concerned in thework.
.




£8%e the

.%@mmg is known éefgzz:ei%es}_y &8 to ocouses

Phe leolwing theorien

.1} That misiing i3 on electrosts vtle problem,
fﬁs iy @%ﬁyl&is.af ink which Tlont in the region
‘ﬁ%ﬁﬁﬁ& %é@ @i%ﬁ?ﬁﬁﬁ@iﬂg'?$lié?ﬁ'aﬁé”éﬁﬁfgﬁﬁf When
ch o drovlet comes nesy o speck of dust in the airp,
it is eitraﬁfaﬁ Yo it sud elings. Sinilsrly other
droplets Sitach themgelves and scon thes i & dep
of congiderable siz e, which is carried awey by nir
surrente.

A conslderation of 4his theory will show

tion, minee it simply presupposes the vresenos of
fdroplets” of ink without explaining thely appenrance.

The theory congerns i%seld only with the growth of

o
ét)
o
£y
@D

%ﬁﬁsﬁ‘éxﬁﬁieﬁa, and the problen st hand
Tesson for thelr apnenrance, |

£} %hat ﬁ%@f@fﬁ%l@m is a purely nechanical
guestlon o8 gpeelds snd centrifugal forces. The ink
is ihzaﬁﬂ off whenever the apeed of the roll beeomes
too grﬁ&tﬁ The cure then liaa in inersasing ihe tac
of the inke

-8~ .




i tnis theory were %&ﬁ&%&@y the lnk nist

sheuld be found all around the cireunference of the

:fﬁil$#1 @¥$§ 8 cameal ingpeetion will show that tiis

iz not the ease, all the misting daking gliae ﬁ% the

podut of separstior of the rolls,
-3} That theve is a tesring mction on ihe

-fiiﬁ of ink at the poimt of contact of fhe rodls,
wﬁi@ave uges the formetion af enall drops. Th @sﬁ

drops &,%& ei,,%igﬁ susy by alr eurrests, .tms Torming
) o ﬁiﬁ}t* : .

ﬁis Lyyﬁ%bngis iz the most yluaai xle of
the %ﬁgﬁe, aitg t thorows no 3ie§ on ihe rensy

&

for the appearvence @ﬁ the small drons.
ire Le Ge Horrlll of the G. i, Horrill Ceo..,
ink mar iaaiirﬁfs, %&ﬁ nexd approcched, and he ud

Torth the following view, which he bases on ox iperience

1) Ink hes tsmek, and strings osub dn long

f}‘m

%ya&&s when the rollers agfaznga, When these
whre %ﬁﬁ break, they split into %ﬁ&il droplets whieh

.

tre then picked mn by bir'aaz nta in the room, wnd
osuse misting. The length of these sbrings depends
upon the "lenghh® of the ik,
| 2} ¥When 1% oocured in news iﬁig; it could
O




inoreasing the boldy of the ixk, which

he %ffﬁ@* af *ahﬁrtgﬁi*”“ tza iﬁﬁ,

, which ape much wmore taeky than

- ¥he h@@?v bere aaﬁlxa&é has sone ihéﬁwﬁﬁ% ing

&9 will be br@ug&% cut laster. 1% was
the @@iéiaﬁ of some of the more 3 *ﬁe%igﬂl* “ea da
later gonmlted that this was just s Tgheory? and
wng Just so ueh ailly nonsenge, | |

,té“ﬁﬁm%a? of ﬁéﬁ&%&@@% men were gansulied,
but could offer 1ittle »  Among these wers ir, Burna
of thavﬁg?g Her=ld Txibane, Hr, Hard of the 1.Y.

Timen, end Lr. Wines of

These men have
ﬁeﬁriv'&li boen %yaawzb up in the news gane, snd do
ﬁ?b“”%%ilﬁ by vule-of-thunb. When they have sorious
difficulty with misting, they turn the problen over
Yo thely ink menufecturers. They 6@ nod eonsglier
plgting s sericus untill 1% covers the wakls of the
ryw@aﬂégém with =n insh of iﬁk, nltho ﬁﬂ,%g&?éc siom of

their preswes vill show consldersble wastoge from this

conse, eyen undey the best of corditiong.

. Boumrucker of the ¥.Y. Dalily Hews guve
the information that they 4id not have sny trouble
-10-




tless of the inks He

Geges of aiffioulty ceme with hose types
g whieh fed the iny

in an uneven ponner.
cans where the ink
8 or ;}e*%;-s ragther than in o swooth

8 prohebly is an i}ﬁmﬁ*%&ﬁ@ eontrle

gting. Any ses ﬁ“&;}.‘ on guch sg

WO Qm be agz wsed 'ﬁv uneven feeding would leave dhe

ipk in & eonditior mueh nore gonduelive to bel:

shrows off, porbiculsrly w here & free elge of Irk

ig formed, wileh condition would hold at the edge

alrean,
Al i

&
KH'EJ
&
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It 1s apparent frow the historicel work

wtlined that the wroblem divided i*ﬂéll inko two

i

(&) Ghat conce

ditlon of the various pords of this syﬁtem,‘%ia~f$12E

‘ﬁw%ﬁﬁﬁi?ﬁﬁg %h.v%lﬁﬁﬁﬁﬁ,,ﬁlﬁﬁés, ete.

ey

Por the purposes of this investigation, 2)

¥

&

miy be excluled. The imporisnce of koeping the wvarious
narts ﬁﬁftk@-§§%$%'€l&a§ sull In good condition is

in most <uses, re *liaéﬁ 50 thet aifficulties sriaing

from this cause ave Tow. Furthermore, the equipment

necesgery for sueh an iy ?%ﬁt&%%ii 1

eygilable. This wo g&, then will be restristed to the

wroblen an au%}i&ea iﬁ 1), whiek, sz wil

s
s

r
i

be uwnde to yelld %o leboratory nethode,
et us conglder what heppens st the ink

rolls aﬁ & press. Theve are two rolls, sopur.tod

by & smell distonce, and both covered with & film

wid

pE

ofl imk, f5 in Fig. 6.
These 3“*23}},{; @Jyg not

ymlﬁgﬁaé;'%m% sre loft ' , .
&8 they come from the | Fiz, 8

""S,k"

13-




¢ %ﬁag are covered with nimuie

I

i thege rolls shord to rofate, the iny

’=%@i&g is gplit belween them. In the pro-

é, these
obably forming

writles of

h

gt

ihat gueh Flzs b

5 e - 2 o R . " - e 3 e e
vhrends do f;f; hawy been asdequantely shows by exgverience

oving ¢y liwﬁé Presses, ag was

*%vasua;g, ﬁ% thoae fémlﬁ gontinne o vote

are o things

ghrings By §9 i by the

drgwn cul h@g@ﬂé

e, Just a3 4 rod or wire will in o testir

rucess wonld presume thant h{o ik

i%v%_ﬁlwéiié, a3 eonbrasted to & fluid,
a2) T e gt ings way be brok

acting bo reduce the surfac

25
?
5{?
il
O
pich
- iR
fol
5
oy
&
H
\E-f

sree of the st riva to & winimon. %his process would

PS

ceear more peadily in fluld nedisa.
- Let us ezamine both
§§$?¢ 1,8 wmf“ tends Lo indieate -

&3

falls Just about on the borderline,

(m:v

bhos Q@ﬁL dore on varnish Yasg inks pothe
14




e

mineral oil beoe vews inks., News inks are gonzllerebly
3

acter then veranlsh Inks. Then

{.‘}“:‘ \ﬁ

et surface tonsion forces will

in the breeking of the siring,

and probebly fall into class &)

aaﬁﬁﬁ there 15 mo reason o belicve

euk dnte more than two pawrds, f.o.

will break into druplets &irectly.

2} ¥Yhe wmisting w8y be coused by the

tro two perbs of the string thrw

vat and breaking

2 " o = 2 S e 55 oy
a8 condlition appror

ey the centrifusel Torceg seting

o
on gich & projueting bit of ink are

if the ink 1s s fluld, o play sn lmprotani part in
be large erough to

then to pornil its

.




tg of the string will evidently

epnretion of & drop f2

ng the confitions &% the

of worn o

sepnrates, & very small seconlary droplet will

s droplet i Xuown as Flate

g Formabion is LJ /.

tho w;}i"&@ at @?n?

T d

of Flg. C.

ihe exact condilic

gvidently

8 bre

3

%

byl

oF @%gﬁo
dn ’ifiﬁ} % fﬁjq
?53,3:'.,,:? ety

"iigquid Trops and Globnles™, London, 1934

-16=




lable FTacllities would

stlion of all phoses of the problen

Fluteou's stherule

The detsraination

0T ie pecesgunyily

Could these variationg be

the re§31&¢ aoinld be

be uﬁs@ e uﬁltAQLE, 1% is nosessavy

boe dégvised Tor alowis
procegss. In air, the formation would Ea 80 Ty 44
A

that 1% would be impossible bo Follow it ?“‘% ut

alabso

te photograyp

¥he work of darling

g

slowing down drop

¥ie

1
ke
e
b
»
e
gons

the drop %o Torm IR &

BOTE ﬁﬁiﬁ@

gueh a8 & 4rop of anilipne Torming

meterdials oo thet their

g - 1.
ag wach nf




fréhotoluidine nre two such liguilds,
1w vhelr charscterisbios, such as

gurface tension, and desity, axd then

use
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coanested

seosity by the relatiom:

Eﬁefa 1 o=
4 =
=
¥ e pon

galihrated wikn wsber,

4
Jot
B2
»
b
™
ot
e
&
k2

& %&&ﬁ% of &
eymined by equstions

Tebles, and are plok-

The remulies of the viscosity delerminstions

sre fitﬁﬁ in table 1, &n& the resultlng viacosities

%n Both viscosity curves stoy at

pely th é tenperatore ot whieh the density

pnce 1s the same ag that of water,

e

ibe s&rf%e@ tonsiong, plotted im Flg. 5,

were neasured with s De Youy instrument, and indicate

2

t the veristiors lp gurfsce teusion wilth @Qﬁﬁﬁfﬁ%ﬁf@

a'* *
j ]
e
s
ﬁ
£
e
el
&

Bye éii@h&t The gurface bension of

Thege curves provide all the necessary
hyelesl informstion on whileh fo proceed to & sludy

S

of the drop Tormatlons. The apparstus used was

cemlgned so that the volume and $he tlme of formablon

gured while the drop wag belug

of %the drop could

et
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flow to any desived

provided 2 moans

in order to insuve

rature a8 the wster,

vaed ad a zsmﬁﬂ of econtrolis

SG s

o el

awpe of the waler bath wos g0 nuch groatoer.

&8 previdusly, sir was

-
R
}‘!&f "f fh&l’"

On stardling

b

ntely boeane svident that, &t & glven b

atere, the ralte

faubor

srhernle,  ¥When e cortaln




ale disappenred

h 1t npreaved was menstred. Since the
proe Lg, gf’ﬁﬁeésaitg, eut and try, two rates
st be Hedvured. Miieh there 18 @

,t:@%&@ﬁ bhere iz pone. These vaties wore

¢d over the ?fiigﬁ ange of Semperstu
for gsch liguid, and sve ?&* orted iF Table £, Fig.

this rate with tenpersiure,

ity. This rate is

¢ bthe ligunid

Trom the fube in cu./sec, &ssfi;,:; to the Tormulas
Z“-.-:-, ‘i;x"'?’ wheye ¢ » zm"'e

o o t = LB
g : : v = ?&life in GO

Sizsve %1@ sare tobe opening wen used In

51l enges, bhis rale will copvespond %o the veloeily

vi)

in ¢ &ifges, whiich wonld gtrictly be fhe Tactor i

be nsed if the results ere to be correls ted with the

retion of two ?gRls;

The rote of formatlon and
arop is thas eutablished &s belng the contrelling
fnetor iﬁ the production of Plateau's spherdle. The
*&ri tion in this r%ta ﬁitn either banper a%gye or |

%&ﬁﬁﬁﬁiﬁ?; over a very considersble rix

éa ﬁﬁminﬁﬁiﬁﬁ af the

rate ﬁ@?(ﬁ%ﬁﬁ ink at roon tempersiure w@ulu be sdeguate

3 approachsd in $he




Thig ?&ﬁ% wonld have o be

d0 viy in order fo o giﬁ disvrernncios

the n@éﬁﬁm‘ Thia r

e drop %o fornm in
after BoDS:
inseluble. The appez
is pketched in Fig. 9

erpdasible, sine ﬁ it

actual Tormntlon of 3he

needle voalve wae uasd to regulate the fls*
shopseoak to controel id.
In avder %o Indicate the sifect of %the

slze of the opening, corresponding to the size of

the gtri orned between the 3’%3:3;& s on the format

eiile, & geries of il Lres npozgles wes BEg-

openings as followsd

1) B.28 nam, ’

2) 1.40 mm. | ‘
B) 1e0E pm.

e to %3@ Q@%&i$§ of the ink

-

wosiile o road fthe hﬂf? tte, oo the

i

5
Q&

63

rop wes ealenlated from 1%s weight,

fﬁ,

af .ﬁﬁ% BB/ 00, fa? the éﬁwsi%v

2




a8 represeutative from the U.ds Govit

offiee Irogress Reporis. The form

mlating the velocldy of flow was:

valoeity
3{’*@$ % "‘ﬁf S¢

v = 45 /bt s dw/mbiay where

e g et by Wt
Bow o ow B

2

fable 3 gives the resul bg of %n ig —

?

The %@ﬁ&@ﬁéﬁ for the forustion of ilﬁiewu

was not very strong. Its formation wes o
&%ag« Tour out of five drops ab "
‘?61 a¢ i1ti 88, :
Tor sloohol-ink being wueh snal
it was fourd to be very Aiflleu
form =t rll, The tendency was rutl ink o
1@?@ long roken 8tringg. &
..
&Qﬁw
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The first prodlem o be abiscked in this
investigstion was that of the couditlons surrounding
- the formation of Flsteau's spherule, and ithe eflect

. of chonges in these a&zhitiuza. Such varistions

would be chenges ln texperature, viscosity and sur-
fove tenslony
It 1 appovent thaet the varistions in yeie

‘withehanges in these veriables is compavetively slighb,

YWhen the rate i plotbed afaiﬂs% %e&g@r ta&@, as in
Fig« €, & ﬁ%rﬁi’%% iine will re@reaexﬁ the vristion.
The iﬁ&iﬁiﬁﬁ&l points show consldersblc spreed, due
@*@b bly to experipental errors, 0 that there is no
ﬁ%ﬁ%ifiﬁ&%ﬁ@ﬁ for agsuplng & ﬁﬂ?&-ﬁﬂ&?liﬁ%ﬁ%@ type of
eurve. Uhe ortliotoluidine, due 3o the conpmratively
fﬁ@ﬁ@@ lope of ite densiiy curve with reszect to wober,
Pile. 5, 834 wﬁ%.giﬂﬁ'a'?axg groat ﬁﬁ&b%?_éf points
from which to plot o rate eurve, se these poluits were
plotted together with those for &niliﬂe, Tney foll
in wery well with the snilinge wvalues, and indicnle )

that the appearwnee of iiﬁ%@ga*é spherule depends on

the physiesl, end not the e?@niem 4 propeviies of
;tka:mavﬁri&l¢ i&ng &ﬁﬁ.gﬁﬁ%&%} a&ﬁé}asiﬁgs whieh
way be drawn fron these zég&;ea will be ﬁzglié”bl@
Ho A ‘ﬂ%ﬂ%ut&aﬁazﬁstQﬁ%i%ﬁwww

aot w8 & plastic meterisl.




the surdface aakoéﬁxj as in Fig.

The t&&%l variatlon in rate with %ezg
uoy be aaaﬁ to be very small over & consideralle
range of benperature. In general, however, 1% tends

$o £m1l off with iueressges in beupersture. How 47

*&T% robe is plotted mpalnsgt viscopity, as in plob

75, the variastion does not show &8 2 sivelisht line,

but rather a5 o turve of the ?ewgrml natore indicad

Since the wviseosity varlies in a logarithnis manner

with the bemperature, this is t

susgeata that &‘glat ol rate agsinst log ﬂﬁgili be
of more uSe. HBush o 210t has boern malde in Fig. T,
and wery clearly indicates s slraight ilve relotion-

ghip here. Finally, the rate mmy be plotied sgaingd

o

« Here sgsin the
sriantions ere noet large, but the tendeney is fow

the vate %o risc slightly more wapildly then the

From 1l these velatlonshdpa, 1%

pay be

geen that alibo the raie at which the syherule dewelojes

vearies with t@ﬁ@@f&%ﬁ?ﬁ, vigeosity, and surface benue

glon, tkis varlation, for very considersble che
in the factors, ig very slight. Therelore the é@g-
el&%ﬁgﬁ»ﬁag be drewn thoit iﬁ the rote for ink be
deternized under one set of conditions, ihis zale
will appronsch very cléé;lg the rate af&aw sloost any

= B8~

prey

atupre

ot




u&i%1$ﬁ$ whieh waai& be prastieally ensousntered,
Thig @l&gian greatly simplifies nsitere.

How let us exaplne the pesulis of sueh o

o
#

nticn on & news ink, sg given in Hsble

. detern
Ttwes deiseovered thet the critical rate for ink
wes extremely low, so low thet it way difficult te
”ﬁ%ﬁ%ﬁlﬁﬁﬁﬁlﬁ corditions. Bince the sirings demanced
by the hypodhesls previously outlimed will vary, the

eifset of veéuaiy" the s8ize of the @y@&i@ﬂ at wh

ieh

 the drop was allowed %o form was investigeted., 4o
wight he @%g@ﬁ%&ﬁ;né avidence of apprecisble chonge

was nobiced,  Thus we have establisted, at leust the

order of paghitade of the role, In &?i&? to ﬁ@yxﬁi&%@

this with presg operatlion, end deternive the possidblliity
%&e spﬁerﬁle forring under these conditions, the

;ﬁaz&aﬁi“g ealculations ag to the rate of sesaration

of two polints on fhe murfeces of the zeolls moy be node:

length siring
adius poll

zle of r with
aeaﬁya line rolls
angulay vel. roll
sepsration

1= 2(r-a) | where 1

e
ﬂ ¢

¥ 008 8 = T cos nt é

B
4

4
i
Lot
uoH
4
@
¢

= Q1/4% = 2or sin ob
= 2or gin 6
With p = & iLa g and » = 1000 Tepalis, %ﬁia&'
&?@?ﬁ?i%&ua the values uged in commercisl g?&ﬁ%i&@i

B9~




233¢iu§?¥ip@ﬁ¥¢$§ﬁ & “@ﬁ%?%'v = dns/sen,
628 sin §
Er{l~cos &)

= 10
= 10,9 ins./gec.
e ﬁég&igiﬁle,

¥ "ff‘-' #

ol o

Sinee v will econtivue to increase as ihe
rolls ?@%&%@i it is perfeetly syperent thet the rate
of seperetion of the rolls will wxceed enormously the
rate at whieh the sphemule 18 produced.

Frow the resulis of anlline, it would be
expested that the pats for iﬂk wonld be ve Ty tigh,

a8 i% would bave bto be to csuge nistlng, Since ihe

yaieal % a§ﬁza§ in whiek ink 4iffers fron

&ﬁ%%i%ﬁ is iz its viseosity, tus ﬁ&ﬁf&ﬁ@,ﬁeﬁgigm-
the demeity béing eboud the same.  There is theriore
very @?3@&%%4&33@?&?&%&? somewhere. Ons of the
basle aéﬁamgwiaﬁs, it ﬁga been polnted wut, ias that
dwk 8 & £luld. Should this not be true, i.e. shoul @
ink aot a3 o gl,siﬁa roather than a flundd, %, above
concluslons would 10% &pplys Eﬁ & plostie az;ari&i
under deformation, it tekes the wirious %Ql@@%&@ﬂ
smound of time to adjusd themselves, whieh

ubstances. This is illug-

&
i
N
font
#
&
S
bbe
Tl
&
ot

nsile %ﬁg%s on metals, where -the rate of
‘@§§iiéatiéﬂ of ihe load has considersble @ fg@% o ﬁaﬁ
gﬁ&aﬁgﬁﬁ obiained. Similsrly in the ink, o seriain
PRI

Bsisiecmndonnn. .




'%@aﬁﬁ%'ﬁf-%im@ is neceasnry Tor the imk. pnrticles to

adjust, ﬁ%@wﬁ@a@%ﬂ; henee Flateants dpherule nppears
&t & vate far below bhat which we mizhd exyect, were
the zevticles f%?ﬁésilﬁ_ﬁﬁﬁﬁ to move about. Thun the

T oonclugion wiy be draws thet the iny zets as & plogbie

%&@xv thon o uid,

_ iﬁ:-ﬁ% light of this conclugle:
probadly esnve of misting is shifted %o mwumber 1 on

pege 14, le. thet the strings break by $he irocess of

- belag drswn ond beyond thely o azacliy to elongate, and

the twe psrts 5&@5 left are thrown off Eg sentrifugal
forces. Uhe breaiing of the siring 1s then san)

to the breaking of & tensile syeciven of a ducbile
wetnl. Ineressing %&%ﬁﬁﬁfiﬁggﬁ of such & welal rosulis
in r@&u@izﬁ the elomgation. Bluce viscosity may be
iikened Yo hardress, inereesing ithe vigoosity will

reduce the capacity for a.-agﬁiiam of the ink, and

GouBe the purts of the %%?ixg to be xh%@%@?, This dn

burn lﬁﬂ;

eng the tendency Doy then % %@ thrown olf.

Burfecs %awﬂ¢nM f croes will sid thle process, sn

;!

should %“aﬁ :fore be kept as high o posoitle. Thig

fact 1s born out by the grest 4ifficulty with whigh
ﬁfﬁ 1 4,&}”@;% AT‘ &luﬁ}m@l#







BABLE 1 3; ?wﬁesﬁ iﬁetemi sabions

ﬁz&i},m@ © U Yempe. ®8 % ,g:ggaﬁ il gzjae. n poiges
505 «067
*f;}%‘?

O=tol ;aii.iism -3




2aBie B Drop forne %iﬁﬁ fats

éﬁiiiﬁ@

’

Tenpe *C ' Volume % sece. Rate ¥ aver.
219

M

%@5 fgﬁf g
Het tig%

2.5 0 L1487 4140
§g? ;13&

ave
156
179
L1537
1,185
L2

O-toluidine
'?&mﬁc;ﬁé Volume ¢ secs. Rate » sver,

10 1.7 75
i3 B«b v 13*{}
, 246 18 3]
16 4.8 5.0 .
4,8 88 .0 »l‘ﬁ

L 215
+168
L1188




TABLE B Drop formetlen in news ink,

Bime D. w gho. t gaésﬁ' v en/seo
1 B8 489 62 400036
2 | g#éﬁ o #1006 23 »GC030

LB 1.02 - a120 - 80 L0002

it

:

T Trie whighte and times given do nob mecssssrily

ropresent wingle dropg. In order to make the work

more sesurste, seversl Grops were btimed and wolghed.
pluce ¥ = w/t regerdless of bhe rumber, the romber

weiched was not resorded.
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In the determinstion of vipoosity by
mesns of the Ostwald @ié&t%a; an eguation of the
Tors

n o« kit

ig sseumeds, This equation is not strletly sccurate

for »11 times of efflux, snd to detormine the varistion

of dhe constant %, & serics vafﬂﬁﬁ'ﬁ%?ﬁ mede with B0
fron vhich ¥ was é&%ﬁﬁi&%e&. A relation expresséd |
by the necorpenying curve was fourd, It mey be seen
that for Yimes of efflux sbove 80 seo,., with the
pipetie used, the value of ¥k is corstant st 12,84x10

but Lor times below this, it falls of considerubly
In neing such = pipetie, o value of X sprropdinte
te the time of efflux must be used. This value of

k rey be vead dlvestlr from o curve sinmilar to thad

Bhowh.







