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A new type viscosimeter is described which 

enables the viscosity of any liquii to be mea~ured while it 

is in an electric field. The electric field was found to in­

crease the viscosity of all liquids with dipole moments, while 

the liquids without moments in general showed no effect. It 

was found that the change in viscosity varies with the shearing 

stresses to which the liquid is subjected. A qua.li tati've theory 

is proposed which agrees very well with the results found ex­

perimentally,. 
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nrrRO DUCTIOH 

Tl:..e effect of a:n 1o;;lect1'ic field oa th cris.;:msi Of 

has been :i i1-;. very rece~nt years* After a 

\ ,'! \ 

J v 1 on t11~~ 

·botl1 'the same autl101""s. The paper v;as a s nota 011 tb.a 

fi old~ 011 the of 

In this method the el of tl:e due 

to the field t t 113 effect cm the liq_uid. Thay 

of the rnet11od which gave 

large 

wm·thless (see Table I). A 

shed rec the sarce a:1thors 

in the viscosity 

Their method vtas similar to ·one that I 

1~t\_i c11 are ed. by s spacers a cl1annel. 

Tho above J!E(per was ..,.1ery brief and gave a fY'° ,,,~ their 

v1i tb.out Ir.L tl1e ea:rl:Y' 

the.t I used the gap bet~vean tJ1e 

on. 

The result I f<:Ju11d that the 

turn.1:>d on. If the field wore left on fen: two o:: three hours the 
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TABLE I 

+:> .p 
•rl .... 

I . ~~ © s:.l I © 
t'l <I> Cll (!) N G)..Q~:;:l 

OJ l:tO (!) rel i:.i Dl rd () ..,, s::I 
{I} Q) orj ~ Cl) !1l '° :;~~~~ ::;$ r-l .-! ==-< re :=:$ r-l 
r-1 !/ Cl) 

r-1 ID ·~.gt; 1:J P:1 • oo~-d"'' Messfehler 
Substanz N S ,.q N I'll 

C> j:.j Cl} 0 0 s 2 ~ ~ i; in ,_, 0 <I> J::l=-i~ori a >'Cl p., <4 rrj 
A % Sec. % % 

1. Hexan 279,0 0,25 0,04 0,06 

2. Undekan 811,4 0,14 0,01 0,02 

3. Cyclohexan 562,4 0,12 0,07 0,01 

4. Athylijodid 178,0 0,1'7 0,11 0,04 

5. He:ptylbromid 609,0 0,18 0,07 0,02 

6. Me·thylencblor:id 159,9 0,18 o,oo 0,06 

?. Methylenjodid 443,7 0,25 0,14 0,04 

8. Chloroform 216,4 - 0,60 o,oo 0,05 

9. Pentachlorgthan 721,3 - 0,40 0,12 0,04 

10. Tuluol 380,2 0,25 0,13 0,01 

11. o-Xylol 506,8 0,26 0,06 0,03 

12 .. Chlorbenzol 377 ,O - 0,50 0,05 0,02 

13. o-Chlortoluol 506,l - 1,11 0,09 0,05 

14. m-Chlortoluol 408,3 0,49 0,12 0,07 

15~ :p-Chlo1~toluol 43<a,4 - 0,98 0,11 0,04 

16~ o-Dichlorben.zol 555,2 1,62 0,11 0,06 

17e m-Dichlorbenzol 439,2 - 0,84 0,09 0,06 

From Electrostatic effect on viscosity of fluids. 

Herzog, Kudar, Paersch 

Naturv;issenschaften Sept. 8, 1933 ppj 662 
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TABLE I! 

mit 110 v. 
ol:ma Spar.nung Spannung 

l. Hex an 164,4 ( O,l) 164,4 0,1) 

<) 
.:;. e Zyklohexan 40?,2 ( 0,3) 40'7,5 0,2) 

3. Tetrachlorkohlenstoff 204,0 ( 0,2) 204,0 ( 0,2) 

4. Chloroform 130,4 ( 0,1} 136,6 ( 0,2) 

5. Pentachlorathan 44?' 5 ( O,l) 448,2 443,8 

6., Tr imethylenchlo::r id 284,2 ( 0,1) 290,2 290,8 
..q 
0 

or-! (!) 
r-1 .Li 

7. Trir11ethylenbrom:i.d 335,2 ( 0,3) 336,7 338,2 
+> I:) 
.µ ;;; 
•rl ill 
i:l H 

It It ( 
rc:1 (!) 

8. Diathylather 115,8 O,l} 138,5 134,5 o~ 
11} 
,.q IO 

tt 
( 

() 

9. Dibutylather 304,5 O,l) 306,1 305,3 I'-! (!) ,§ •r") 

10. OrthodicrJ.orbenzol 345,6 0,2) 34'7,l 348,9 

ll. 
ti 
Athyljodid 106,l ( O,l) 124,2 ( 0,3) 

12. Butyljodj.d 183,9 ( 0,1) 183,6 { 0,2} 

13. Decyljodid. 4 ( 1,7) 844,5 ( 1,6) 

Electrostatic effect on viscosity of fluids 

Herzog, Kudar~ Paersch 

P. z. 35 June 1, 1934 p. 446 
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case of the electric fieldj 

u:nctable. belO\'J' 
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F:rorrt tl:i.s table, I tried 
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tn lG cover as fa~ as possible 
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sho~ld al select the li with 

to tl~e viscosities ap-
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.l. . .1..-• 

a series of alcohols i:c, th'ls as \Vell aG water 11 

but upon trial I found. ths.t the conC.ucti 

to 

then@ wi tt a condu.cti of 10_,5 rn11oz burn.ed 

frOIT' the try at tbis ar..tc~ in 

tr:.ere lS no accttrf:i~t info:r~rr.a ti on as to ti.,~ 
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- 22 -



<.'j 

i 
~ri 

~t J 

:d 
,'j 

(1 

-'i 
9 

~ 

[1 
'+~! 

:,) 
,IS 

f:<>: 

or! 

O'"'i 

.; 

-~ 
t1 
(1) 

tll 

yz~: 

1' ,, 
,· . .,. 
;:-1 

,, 
C~J 

• en 
C~' 
C.\1 

i;,, 
0 

•r 
0 
> 

r-i 
o:l 
(' 

,,.( 

,;:j 

. 

r-:,i 

rt1 
;:r ,, 

il) 

"t'·' 

r:·1 
''1 

'+• 
( 

rt) 

l 
c:. 

•t'; 

·P 

r·i 
<"H 
i) 

ff,"j 

-1,.il 
',') 

:,\j 

'Jl 
!j 
(:: 

rcJ 
'j 

1/J 
::J 

Ii,) 
r··· 
A 
0 
Ol 

(!) 
.l 
E• 

. 
(._) 

(_} 

"l 
(IJ 

F-,; 

[l 
+~ 

--~ 
'] ,, 
:., 

t..l) 
.l 

+"' 

" f"'"'j 

,,;j 
t,,J 
,<I} 

,,;, 
.p 

(, 

.]) 

1) 

td 
. 

.. . : 
j 

.-

f.'1 
z!) 

,+ •• ) 

f"'""i 

~: ') 
r"l 

+' 
r J 

i~'l 

11 
od 
f> ·£ 

() 
1i) 
i!) 

r-·I ,, 
+' 
~; 
fH 
(' 

.,, 
~" 

.. , .. ) 

1) 

~ 

~,· 

,.i 

'.J 

"1''"1 

1) 
·~ f; 

~ 

;n 

.,3 
'l 

' ~.'.i 

.-
11S 

(j 

,L\ 
+1' 

J;j 
~-Ji 

r-··, 
1 ,, 

,.... .. ; 
r·t 
•,! 

~p 
+' 

1/1 

t} 

~-\ 

€i: 
:,') 

·:·:J 

") 
j:.4 
:,j 

r-'°1 
;J 
() 

i'l 

•" 
-! 

·~-,,i 
~., 

\..H 

~;i 

r··1 
,J 
0 
1 

~ .. i 
)"-f 

0 
•,r·"~ 

r< 
q..., 
·D 

r-tJ 

,,~ 

() 

rl 
rf 

-~ 

vJ 
".;i: 

;.:.1 
··1 

.. ~:~ 
F« 

G·1 

I 

''i 

r ~ 
C· 

"'' rd 

·+-') 
") 

'''> 

•c4 
m 
il) 

~:.~1 
.p 

.. r~ci 

..!·-i 
~1· 

':) 
.,..{ 

rj 
•r·I 
:.J 
:::J' 

•,d 
r .. l 

•'J 
~:: 
E·i 

I!) 
:·~ 
() 

r-1 
r I 
(:'.'' 
~I 

"1 
;j 

ti} 
• .,--t 

:,} 
;j 
0 

~' n 

'cl 
(: 

,:. ~ 
.jeo 

~:{ 
n 

']) 
,.§"~ E·: 

., 

c 

(J q,; 

rd 

rd 
\jJ 
;.:;,: 

0 ,-., 
,_AA~ 

,i:l 

.,.,,, 

,; 
•"; 

+' 

,,, 
;~:1 

! ··i 

l 

•" 
" ' +" 
r,:-; 

+" 

•r1 
ft 

~~ 
r-1 ., 

>-1 •. , 

c 

.,..,~ 

, .. , 

c 
.f<~ 

r, 
.)) 

~· 
(" 

... , 
c· 

..f,-/1, 
J ,'.' ~ . ' .,;_,)! 

r:1 
?j 
;,J 
~1.~ 

H 

('! 

r· 
.! 

+~~ 

~ ~ 
''J) 

H 
"t""! 
H 
:n 
f:~·! 

(lJ 
,'i 
'; 
~P 

. 
'L:l 

•r·» 

rcJ 

+-~ 
( ~ 

:.J 
~·{ 
~I 

,]_) 

r1,j 
D 

(:: 

•r·: 

.· 
+· 

1:~1 
·;j 
i;.:: 

r"4 
.l 

\,t 

•j 

q 
·! ,,,, 

~I 

rl 

'! 
f''"·i 
+>' .,,, 
1'1,j 
i) 

ff} 
,j 
·;; 
).j 
{.) 
:;) 

rr'{ 

.p 
-u 
<:J 
~-! 
G1i 
.,,) 

0 
-i,)/ 

~-'.'.! 

'! 

"' .p 

"f~ 

"'r··~ 

r"-.i 
+:•' 

T: 
.p 

+'' ;1j 

..,,., 

.. 
(t 

i') 
i) 
f .. , 

(\) 

i) 

:.J 

•rl 
~:: 

•,-! 
i·l 
,i.J 
•r-{ 

•fO-'. 

re) 

•r4 
r-1 

,, 
r'·-1 

+'.> 

-P 
1'.') 
(') 

C'H 
'i·l 
(! 

(f) 
\'"~ 

~·" .p 

G,1 
0 

•{) 

t'"' 

:p~ 

',1.) 

F:-t 
l!J ... •,.:,: 
,: .... 

t>~ 

il) 

I""'' ,·::i 
(;j 
~I 

\,H~ 

-v·il 

;(1 

•rt 

O] 
11ri 

'"" :;; 
~ <{ 

() 

,L) 

(\) 
l 

.,) 

•rl 
.; 
'; 
~f-,) 

;"'j 
H 

.. 
n;J 
:.() 

re:) 

•r·4 

\1) r; 
•r·i 

:::: 
H 

. 
r.r} 
.. ,,~,1 

ri 
~) 

,J~ 
+' 
() 
+~ 
r.: 

•Fl 

,..~·i 
(.J 
·'11 

c-r··f 
rc_j 

r-··i 
.--{ 
-r-·i 
•. r.J\ 
{•i 

.p 

,.t; 
rLJ 
'(!) 

.. ~;1 
'*f"''~ .. ~ 
~) 
i)) 

.p 
,~f1 
{i} 

• 
•ill 

rr:i 

.-1 

0 
r-4 
.,.~ 

4> 
.\l 

,....,~ 

0 
~-,.,. 

ti.\ 

... 
.. .,.,! 

~--2' 

<'.:') 
;(! 
~~ 

t') 
IX.I 



!ded :!.f' i open dish 

the foot Of thG ?S 

le cl ct er~~~:i. r1ed 

the t 

1 cr1 s.~3 sta.ble fOl"" a·t 

d.e2ired dcfl c:n is 

as Di. 
"'· 

SS tb.o i :illu.-

is 

• 5 CT'l. e di~ 

tb.e 



T-? L~ 
i..1-...J.V 

:s 

The 

l 

I chec 

1 , 

m\, r 
-c.-~~kiJ 

1i 

• 

1e 

lov:er th 

·1 

T dld 

25 

~1:1 

~.1 

!:( •.. : ..... 

-'• 



~ 

T ~ ~ 

I'< 

'1''L ,, ,, ., 

, , 

i ;;_;, 

4,- }_:,,,, t!~:~ c 

~ fi 

1:1 

, ,_, 

T 



...,':"' ~.""~ ,.,,+.~ 
{ •_.J,,""' 

- 27 --



TABLE III 

Table of Liquids Investigated 

Liquid Viscosity 

1. Chloroform .0055 

2. Ether .0023 

3. Carbontetrachloride .0096 

4. 

5. Acetone .0033 

5. Benzene .0065 

7. Ethel .0044 

8. Toluene .0058 

9. Xylene-meta .OOol 

10. Decalin 

11. .0294 

12. Aniline .044 

- ~s -

Dipole Moment 
- iola 

1.15 

1.14 

0 

3.95 

2.73 

0 

1.81 

.4 

.4 

0 

1.53 
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TABLE rr 

Vi Data 

Water Ten:p. 20°c 3/13/35 

RPM Defl. RPM Def'l. 

0 0 34 39 

60 78 33 35 

65 86 30 30.5 

59 77 27 27 

57 ?2.5 22 19 

51 51 14.5 11.5 

45 52 53 80 

41 45.5 0 0 

Carbon Tetrachloride Temp. 21°c 

Defl. 

0 0 31 17 

39 50 51 81 

30 "' '-' 50 GO 

25 28 39 48 

28 

0 0 



o::i 
LJ 

. ·;-.i 

~ 
'-----·· --~~---·- -

~­oN 

0 
f".. 

~ 0.. 
·--''""'LE 

(/) Q) 
o:t­
{;}.· . 

(/), 

.> 

0 
<.D 

0 
lf) 

··~·d·~ 

0 0 
'q" (") 

- 31 -

0 
N 

0 
~ 

0 



0 
L.{') 

- 32 -

0 
(") 

0 

0 
N 

0 

0 
0 

0 
(") 

0 
(\J 

0 

0 



TABLE V 

Data 

Chloroform ,,. .. p 
Ve,...._• Te:np. 3/26/35 

Zero Defl. 5.5 cm. 

RP!l V/cm. % 

42 37 80 38 1760 110 

38 73.5 38 1580 

44 64 1410 64 

56 39.5 1230 42 

40 49 40.5 1060 21 

41.5 45.5 41.5 880 10 

42.5 41.5 42.5 700 - 2 

42.5 40.5 42 530 - 3 

42 42.5 350 0 

5 40.5 5 530 - 3 

43 41.5 43 '700 - 2 

49 43.5 47 880 10 

51 1060 17 

43.5 54.5 43.5 1230 25 

60.5 1410 38 

65 1580 

43.5 '71.5 43.5 1760 55 

0 6 6 1760 0 

0 6 6 1760 0 
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TABLE v ~ ccr.t 'dl 

De.ta 

C.P., • 

Defl. "' "' V•v cm. 

Di Y/cm. % 
~ 

4:05 20.5, 48 I':, .. 
4 ·o:::;, 

4: 31 59 .. 5 31.5 1750 89 

A " F~r'° 
~-::t:.GV 21.5 i:::;q i:; 

~_.,,;-,,.,.,, . ~"' "'1 "' <:...,...,_,,,,.%,) 86 

4!s18 31 "' 89 ,.: 

1:53 55.5 1760 79 

:58 0 l 74 

5:03 55 31 78 

5:07 31 55,.5 31 79 

5:12 30 51.5 31 65 

E~l8 31.5 47 32 1410 40 _., 

5:23 32 42.5 32 33 

5:28 32 3g '?;" 

""' 22 

B:33 32 36 32 '980 12 

5~38 32 33 32 700 3 

5: 33 "'J:'.:! "' 4,,.-/'.,.-·e,., 34 l ?? 



Data 

19 52 20 1760 160 

20 

20.E 

21 21 

39 

27.5 20 

19.7 20.5 

20 20 

20 32 20 

20 20 

20 40 20 

20 49.5 20 

20 23 20 

20 

11 31.5 11 

11 32 11 

31 

n. ., , -: 

-· w { -



TABL~ ( C0£4t t d) 

Data 

Etl1er C.P. . 21° 

3ero . 5 '"°" ""'-·"-• 

D1 D~ <; 
v '"' 

11.5 34:il5 11.5 1760 200 

11 30.5 1580 175 

11 27 11 1410 145 

11 24 11 1230 118 

11 33.5 11 1760 20 11: 

11.5 11.5 1230 108 

13 23 13 1()60 77 

13 26.5 13 1230 104 

13 29.5 13 1410 9r, ...,, 

13 32.5 13 1580 1i:;n 
'-''-J 

1 '7 f'.Zt! 1 '7- 1780 178 l_V ...,..., _.., 

13 23 , f'.l: _.., 1060 77 

13 20 13 980 5·1 

13 16.5 13 '700 27 

13 14 13 5nf'\ vv 7 

1 '~ 
~"" 3o 13 1760 177 

13 25.5 13 1230 l0t1 

20 48.5 20 1760 143 
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TAi3LE VII 

Delta 

"Q ":J 
·~j ·- . 

Ze...;'::> Def'l. ~m. 

m:·~j~ % 

19 20 .• s 41 2t'!t c::. =". =f' 980 55 

* 25.5 A,~ 
:z.~ 

•')""J ..,, 98') 5P 

'fr"! 5.3.5 ~ ~Ct p:; 170 0 "'' . ,,,,, ".) ,,~-. .,,; 
?2.5 69.5 350 4 

69.5 ?1.5 r::; 350 '7 
• •4/ II.I 

5g.5 80 c39.5 530 15 

20 45 59 45 530 "'.i;1 ...... 

49.5 ,i,5 350 8 

45 49.5 350 8 

7£1 49 880 64 

45 79 47 2·80 
,,, 
'"'-

~5 '~? .5 45 ?00 r::,r. 
V'\-/ 

~15 5? 45 530 27 

~~ 47.5 45~5 350 i::: j'XO v 

45. 5 ±9 415. 5 350 8 





TA.BLE YIII 

Data 

Acetori.e C.P. Bram: 3/30/35 

Def'1 • 38 R.P.E. 

V/cm. % Change 

18 25 18 530 44 

18 20 18 350 11 

31.5 18 700 75 

18 18 880 128 

18 l'J 530 33 

35 18 1050 94 

18 22.5 18 530 25 

18 25 18 ?00 39 

19 28.5 18 880 

18 69 13 1'7SO 280 

o~f scale 18 1?60 

18 2'7 18 50 

18 18 530 85 

19 42.5 18 700 138 

18 880 lM 

18 18 700 108 

19 18 170 5 

18 21 18 350 

* Data tace~ on 3/31/35 
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Data. 

.• ceton~ c • • 21°c 3/30/35 

Defl. 5 c:n. 

V/cm. rl e /J 

18 2'7 18 330 50 

13 24 13 530 33 

18 lS 700 80 

18 39 880 116 

32.5 330 30 

880 ?8 

980 19 

880 110 

43 19 138 

18 18 18 170 0 

18 19.5 18 350 8 

19 25.5 18 530 

19 18 700 

18 18 880 133 

3/31/35 

12 52 lOeO 

18 64 18 1230 2"';::: vv 

18 36.5 13 530 103 

18 34.5 18 530 91 

~fo a~~?t '.1.eI1~r~ of + f'lO\N' t::1ro s. " 



TABLE 
.,..,,,. 
..I.A 

Data 

- r:ieta . 20°c 4/2/35 

Def'l. 5 ,._ 
VA~• 

D1 D2 % Change 

33 30 7f2 1760 15 'J vv 

34.5 39.5 34.5 1760 14 

26 32.5 26 1760 25 

24 31.5 24 1'750 31 

16 29 15 1760 82 

25 31.5 ~r:::; 
-v 1760 26 

25 24 25 1580 16 

25 28 2Ji. 5 1410 1 '') 
-"" 

\">!';, 
.....,\..~ 28 25 l,UO 12: 

25 20.5 i?~, 1230 6 "'"' 

15.5 29.5 15.5 1730 90 

15 26 15 1580 73 

15.5 21 ~ 
~h.. -fl 15 1410 41 

15 18 15 1230 20 

15 16 15 1060 7 

20.5 ',)<) ...,.., (')('\ r=; 
(:.j-,,y ··J 1060 7 

20.5 23 20.5 1230 12 

20.6 24.3 20.3 1410 18 

20.5 26.5 20.5 1530 29 

20.5 'Z() 
t_),4 20.5 1'760 47 

20.5 26.5 20.5 1530 29 

25 31.5 25 1750 25 

25 31 25 l '7·30 24 

20 29 20 1760 
,_ 
47.0 

15 30 15 1?50 100 

* Chec1':: run ::rade on 4/3/35. 





TABLE XI 

:Jata 

Acetone C.?. r.~ercl;: Ten:p. 20°c 4/3/35 

Zero Defl. 5 cm. 

D1 D2 D3 '\'f"/n"'11 'if -~.,,,,,. % Change 

25.5 62 25.5 720 

25.5 59 25.5 710 130 

25.5 58 25.5 '720 128 

25.5 "'" i::; Vf ··J 25.5 '725 128 

25.5 49.5 25.5 600 94 

25.5 50.5 25.5 600 98 

25.5 40.5 25.5 460 59 

25.5 41 25.5 460 61 

25.5 31 25.'5 310 22 

25.5 31 25.5 320 22 

30 36.5 30 320 22 

30 47.5 30 470 58 

30 58.5 30 600 95 

30 66.5, 30 800 122 

30 67 30 800 124 

30 58.5 30 640 9c:: ,, 

30 49.5 30 4:80 64 

30 37.5 30 320 25 

Current .015 amperes 

Resistance of .Acetone in 20,000 oluns. 
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Data 

bro:mt 1.9 4/5/35 

• 5.5 cm. 

D1 • ct, ,,, 

?Q {:;,.., 35 30 890 21 

30 28 30 '700 - 7 

30 28 30 700 - 7 

30 33 30 880 10 

30 33.5 30 880 lC} ... 
30.5 41. !::' 30.5 1050 .! 38 

30. 5 42.5 30.5 1060 30 ,, 

30*5 28.5 30. 5 '700 7 

30.5 50 30.5 1 ':YZ() 
·=-(..Jii,JV M, 

30.5 41.5 30 1060 38 

30 59. r,:; 30 1410 J 98 

30.5 84.5 30 1580 115 

30.5 :5? 213.5 1<110 90 

30.5 41.5 30 1060 38 

29.5 63 29.5 1580 

29 .. 5 6?.5 QQ " p,,,;,_; .t,,., 1'760 

e!Q 65.5 4:7 1230 

4? 65.5 
.., 

1230 f 39 

47 75 Li~ ~ 
~:'=" ~ ';,J H,lO 62 

4? 8Y'.1 47 1580 79 

47 t:\"' : 
'1,/6:.g;. ,) 45 1060 

49 49 49 880 0 
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Let us now see what predictions can be :rrade from this 

s quali t9.tive theory as to the effect of a.J. electric f'i eld 

upon. Viscosi of a liquid. First we can say that if a 

molec·;;i.le bas :no dipole moment the electric field should not 

affect the <:iscosity. This agrees with the results from the tests 

on de and. benzene. Secondly, W'2l ca.YJ. say that 

the monent, the the effect which is 

checked in by the Third, we ca."'"! 

state that the greater the v·is force LTJ. the liquid, the less 

will be the effect of a en field on the viscosity, this is also 

by my results :.n every case. 

state t~1at no appreciable increase in the visco can take place 

until electric field has d the rotation. This also 

agrees very well with the ex_p erir.J.ental results, for in the 

electric field causes little or no c i'.:'.l the viscosity y,tp to a 

certai-i value and then the visco to increase 
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