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Study on Surface Electricity. (VI)

On U-Effect.
Shizuo Ueda, Fukuju Tsuji and Akira Watanabe.

When we disturb the electrical double layer in a glass capillary by a
vibrating source like sonic or supersonic wave, we find the generation of an
alternating voltage of the same wave character (wave form and frequency,
etc.) at the two ends of the capillary. We call this U-effect. We proved this
experimentally in two cases: glass-dilute salt solution interfaces and sulph-
uric acid-mercury interfaces. As the vibrating source we applied always
sonic or supersonic wave of sine wave form, and observed the potential ge—
nerated at the ends of the capillary with cathode ray oscillograph set. We
got quite sufficient results to satisfy the above mentioned condition.

The theoretical treatise of this is as follows, In case of electrical double
‘layer of glass-electrolyte solution interface, we apply Helmholtz’s formula
and consider the pressure P to -be periodical function of time. This leads -
to the periodical change of streaming potential E. In case of sulphuric ac—
id-mercury interface, we consider this interface as an ideal polarized electr—
ode, and the alternating voltage occurs with the periodical change of the
interface area s. That is, when we put s=see'™ and the electrical density
of the interface o, the electrical quantity at the interface is given by
g=ose’". As the application of U-effect we have almost accomplished the
device for pick-up of electrophone. It was also proved that, in fish group
detecting, this device had as similar effect as that of Rochelle salt and,
furthermore, would be applied, with the similar effect as with Rochelle salt
as well, converting mechanical energy to electrical one, for cardiograph,
stethoscope, mouth-piece of telephone and etc.

(-

WEIBENIC ¢ WALciETr Helmholtz LIAK BB ORI X 2R »:s. S IKER—BE

AR ES O REmEK = i< b Frumkin L% OREF OB D 5. N RE

ERTE T@@W%Kf% DIk A CHL CHRBEREL, i U-$hp L e 2 L L 7.
VITF z OoFfIRG & R+ 2 3ampa i ic = ol c B L TRy 3 3.

il

I U-% 8 0o ® &%

7 7 A THIE T k5 4RO B R  FR 477 1B 5 © — R OAKBN BRI it
{280



- w;m Mi ﬁaﬁf 6 UL
Fh& BB 5 A THAF ORI WA B L 1 -5l G, Tk W) DRF,
FEnt+5,

I HS5AEHERESTERBOEE g8

REE LRSS
i 2 B % 8B
5110 (A) (BXC) IEEREROERITS 5. 45 (A) IXKEMTT moving coil 7
whle, @ OTHFNG 107N ORFTRIIER © Al (Fex in 2 2 {IELT- L0730 shx
Fig. 1 RN R S | Fe SE ORI IE RS
=, (A) [ B2 h BRI U
0 . |£ﬁj;§1#1n;:§ e & b oo 5 A S E o 2 HEEL

Enzzlcns. (B) iKEpLL T
vy mali] © piezo—-eleclectricity %
{AUH“, v DT r:L:-_ > “—J Vcifiﬂwtﬁiﬁ’:ﬂi

AL 3. (O T 5k
DOl I (z OL A iIK) &l UTild
LT [6195 2 M T BT bY (072 2 "TH
BLT-0 FE SRR BT 5.
M; moving coil vibrator a; element L OB AT S THAT @ OFlilTF A
R; Rochelle salt vibrator e,¢’; electrodes OHTHC X DTk ee! ©F o FBER [
I,1; amplifiers bb’; diaphragm :

(< F ORI A AR CTHOA LB » o

O; valve oscillator K; cathode ray oscillograpn

w29 THET B,
#52,3,4,5 [T R TR
H g TR A » o v 7 5 7 OFRR
BHTa 3.

i R B OB R

SEEREALIII 1R U 6 BT L DI

Fig 2

iea § orliza
. T
[ ;‘,«@

Y| [ 5

: |
RENTH D, B2 6 (1D 12ko ‘ 1
el i3z dboTtdH s, 107N KCI l . l
o B
EARH S AT vy o matge ¢ > - ° :

=Y P ICE T EEEL ORS00~ T2, (L TH 7 2--BIFREER - ER
Bl BT itk b el BHUTFBWEL 300,000 411 TEMIKr Y > v X5 T
BEL 72, WO (D LT H 5 AR F ) ~ ”ﬂﬁ@?ﬁ:ﬁ-«ﬁgk%w Al = o Ty

{29)



UY63&T UY3

By

fb"ﬁ]’i‘d@’i&n%” ‘l‘%

Fig.

uY3y
- }.\’

'”;"Tﬁ 1 [

INPUT

~ |
H
PR
i :
I__H i B b o
3) - ]‘
A :\iA? bor [ @0 ‘E'R'
Fig. 4
uzsY, iy
R R
> 1 D 1
| y 1T '!—me - »-931
“]. <
L
_
*
A+I s A- B+ B-

¥.1< Helmholtz @ Condenser theory ¥ iHI+h ;t ﬁ@lxﬁ?ﬁ i3
OIfie 6=D¢/4nd 7 BEAFRL T B.

FHHEDILE 6
FZATHL2Z BB,
2nrxo=

ol NS E S

O

D&rxow
20
ETHD

coswt

-;LBEEE&%HH:?E%H Elnr2l @@L o,

OIS E ® 4,
z L BRI

] (@ %okl T B, T ORElcL T
HlgkrmeMueRTsc ek
WA EHOBER —EF w AL
T 5 EHA B E L F OB E
A -ee 1 LA Cla]l —fEtEDOIY

R Y 2w 75 Jc b %TH

M TR

B4y

3

[ 4

HmnER

VERI S v R (= e xr B r R Gt o X
it B DM 2o fh FhA
t LRI o RO

o
!
il

iii

A x
o, Wi %
ixx=xsinot & & T & piaks
o, R OB LA D, T
T b IRENC X R TR

T OEE [ L, HicX 53
Sl E BT RE NN S,

E= o MC 7 a7 XowCoSwi

—
AC. SW
100

FUSE
F1

Fi:iB

Fig 5

e |

-
@%T

[yg-

@




H ST it REBROFIA (F6 HO

Table 1
No. |Kind of interface! Frequency fnl\fee;:ﬁcelm(;f;t! Mode of vibration | am\pjlc;gcaft?on
1 3Glass-10‘3N.KClg 500 ‘y B . Directly attached to the vibrator; 300,000
2|+ — + | 5000 | B » 300,000
8| s+ — » [ 1350 | B | P 300,000
41 4 = 4 \ 500 | C Indirectly through medium(water) 100,000,000
5+ — 4+ | 500 | C | s\ 100,000,000
6| + — » | 10 | C | ’ 100,000,000
7 | Glass-Methanol 5 500 | B | Dirsctly attached to the vibrator 300,000
8| » — 4 00 B ;. } 300,000
9 2 - 7 13500 | B } 2 I 300,000
10 7 — 7 | 500 1‘ C %Indire('tly through mcdium(water)‘{ 100,000,000
1wl s — 4+ | 5000 | ¢ ’ | 100,000,000
12|+ — ’ 13500 ‘ C ‘ ’ | 100,000,000
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Table 2.

No. | Kind of interface Frequen cy mh/{:eat;(ﬁmif“3 Mode of vibration am\p/:{)ilffcaf;on
1 | Mercury-1nH2SOy ’ 500 A ;Directly attaChed to the vil:-mtor1 1,000
2 2 — 7z 5000 A 7 2,000
3 Z — 2 13500 B 7 3,000
4 2 — //. i 500 C Indireetly through medium water ‘ 30,000
5|0+ — 4+ 5000 c 4 30,000
6| » — + | 10| C P 30,000
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