R A . . s C, - MY

- ] )
MEBILZDES Vol. 18 No. 3

o Mmoo ok
#5184 AY3. 448 (WIRLIRT ) )

BEERZRCRIZEEENE
| Ik i y i

I & = V HSEIC L 0 A 4 4 v RULTF A

I BR72FAABRERIRTTEE RIS RIET ISR T
©N MERMBRNRII RETER i® =&

V RASENORRERICH-T

L & E
BITEPICRY 2RROBHO— L LT e $El LB, T3 2 TEMOBIR
oMl LE LRy 5T, BEMOEBRAEWEFITBHINICER A LB S

P\t B KIS ¢ LT ¢ Lk 3 BIROM TRAT RO TN TR b2

+. TOBRE " Breakdown ” “ ML " LRV, T OBSHOR 5 AT E “ PLATR

LESTENT A TR A T OMBEIRRIRT X B4%, TiERITASIC N TIRAL
BI"ETH 5. :

AE MRS DFS R IC 2 TRCERHSA R IRED S DR RN L SO S) p R ORHIN O d
b ORF 2T Townsenp O (WHBM p, d i T X ALEBHETER OB F i A
HIC p 4 E < B L UEEIRRAICH C R b, p AIREITANE ¢ RO BRI R
PRESEVWEHCHR 3. ZREFCEBRICHTH A5F534 ¢ 4 5 LRTRIC X 3RS Y
T A BB EBAELERLTHBXTTHA. B Townsend DAl EFGRAEDH~ER
LTH~BEREEISANEAIZT W O TIMEEMIB k3T itk s, L
LEBSIT RS IS P T A I SRR I B R B TRER A DT 5.

T OESIEIE AW AREONE REAEFIES LTH b2 Bic RINIMH O %
BEHDIDTH 503, 19105ELBICHRTKRO S = bR THhiEN 10-°mm Heg X b
EoORENMBONIFRCHEODTRCHHEINIHILEDOR. ZLTELERISH b i%ic
B o7eoit Milikan LB0HTH 5. KRS OB INREINTH 3D IBEB R
fer T & A BEBMAIEICAZ AHC A BOCHA L SRR EIRLER RV,

BT AT BED [5G % TR AL B LS X b R LI OBMOR R ¥ [T\ B bR .

I BENASASHATECRIET R o
FTIR I ASLLBEE WIIC I REEE R BHIOBICFRT 5 Ll it {oEBREFTE >
\ 5
THEW B TH S, Ll 2, 3 ORI FEREEES S k5 L uIEHERRIN L TR

84"

x
b
!
|

e -
. .- weme i .

T —

el O

-
|
1
|



.v{x--_' ‘»A'o-;m

MEILZDES Vol. 18 No. 3&4 (1944) .

7

4
’

F
| 3

120 ' (B I i 1= No. 3, 4

IR T D 3 L AR Y BTH D, FExOMBRCN T AT LTEIRAE SR
O ABBBEL VBEIN 3T AR 110 mm Hg 2  CRHEOSICHHERERIE
BDoENEVWHEHDHIcDTH 5.
BEBEKE 2RKOEMMICTHED 23 BUkORK Y S 2 Sk BFR R rRst v
' FEBZM BN EHAEDF 7 2BATRLBE L TRERE ICOR ¢. HEF v FicidEx
VL BRice Y 7 = v ahaill 4 v 7 4.
" A2 AT AUTIROERE 300°C MUHC T 1RSI L 7 5 REEC A D 4 X, K
AERARUMWFOMNY . FCHMERO S 7Y HIOTH 7k b OMER SRS

m1#E

C Cﬂ RREY | BN | WE mm g [ #0 mmHg
1 42 Kv. 2% 10-¢ 2x10-3
\‘ 2 2 8% 105 1x10-3
[——_ 3 49 ,, 5%10-5 9104
| AN | 4 65 o 1.5%10-% 8% 10-4
BI1HE P

MICHRT L TR B3O XL Y, ZHEOBBERRINCT 2X16* mm Hg U TORKEX{2C L
IR BT L. TORBEORWBITY 7 + v v iCTRKL D UIHBRE M~BELEL
HOWEBREYME L7220 TH 2 BIERHERERBRCRTNE L 0. ¥ A RoHH “F)
B RH 5 AMATR LIS TS 2 AR TS DI R L e B T O T
3. FICHEYE2THBCRERYMEGCHDRER RO THIRNBAITTHHTTL L
ARV OB BB L V) AN OV AH4BRELASERR X ICE LS. LhLEAE
BEASHEC B 0T D WAED R MOBR L b EWERECTHES & Z5T AW, Hie RAERE &
DT R OEIC BT AMICETT 3 L MEIHRL TESHITAZOTHD. 210N
% b ARSI TS OTE b ITRWEEA AT H AR TE 2 WER 5. s
DCUOEERIET D F5 & BRERE  koT MEBERSE { h2fehom it a~RL
HDTHSB.

HETHIL Y 7 AMAERWLAS T WL APCEHIRDAVOUAL BT L —E
P RESEASH B b BRI O BRI D 1T ¢ i ) RUHO 21 BEERRE AR T ¢
- I DBITIRIERICEWERNC K 3 2 CTHERES i { k3. EORIIEHIO “ fatigue effect”

“HERRT L ROTDHBIANGBZE, Z2REMTRRZIHHICTS.

. ERFREHAEECRIETHE
ST BRI REHICATIE TR D ICRV ¥ ARRORE TR T BUEER SO ORE

s . R
L}
. P o B I




. WEILZDES Vol. 18 No:

Vol. XVIII BHERANPICHRY 5 HURRE 121

¥ZUhwe b Emote. XRHEERGE Andeson® OFERIC I NETBBOMIOLE &P
BIOBROKE I CHRTI2HISOTHZOCHS.
RCEBOR, HERORESMTCHEERY FET20E LE~XTRS.
EoHEERICH Ui ED, 303 ks

L OES E BAHTHS. &% LEEHEIRCE L ;)
TRIPH AT BPE D3 b O L FHEEMO—T F‘*

FEHIkic LTRY EMh OB X BRRIC Le & ik \) Ni
HERCYERSD v H2HTDS. £TTHE [ bk
B 2ERTEA Ni O8FRUHRIC X 2EHE A

THREE LD THREM YRRy LT MBI Y E Le 31T 5 M a1k
BRAEES L2 ICEWT L EHEDRDTH 5.

HLBEBETRSMIEICAZ R EEEANZ O b IEZEHC IR BRTHS. T
THEBREBRETHC X 2B SV E BATESE~DNS L, MO H 45 T EiE
TR B EREWEL 30 THS. KL T OHED SIS ICHLEHER B BN
POV T kB E BIRFT 230 HISK A W C I F RO B £ #ad L T3 7.

RERBEOMKOVNICATE MHOBNERTIOR BEETHKTHS LE~bNLTH
Pe BT Rid 8 K RS B OARES BB Ic A 2 R HA~B LD L —RIEELA
THRDTH5.

%%mé<OﬁﬁﬁmﬁﬁmmUkﬁm@T&meﬁmLkmmoﬂDMb%ﬁ@%ﬁ@
HW2x 10°~10°Volt/cm BETH b BBETFHORNDLLHM L b DICH~3 L2 TR
BOBEVENETES. XERETHERIBRL W OEHL LTI/ IRMETEOT
BHOIRN I BEAARBEICIE VREVWOTHS. L LURESET A E 2
TEBO—MEk LTHIHERFD AW -

R Bennet® i€ & D TROBEFIHANERETHICBHML THREINTH S, EBEEBICH «
OEBHE Y MO OPRE, M8, SUE LU L BT RESOWRY Lb~eDTd 3
BEEIMTLEDER BN AN DD THS. L LEMIC 20O ¥ o cAEIBE
FH M L7 20 BB RN X BT TR OM T RN ZROBINERELTH S
OCH5.

Z \ CERR B RN B T B RS B A0m2 KX T O OTH
%. W ABMICEREB ORI (0 2 8t 2 LTIbD % & OIS OUHER ¥ il L.

® B % B

2 @
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THE HIGH VOLTAGE SPARK IN HIGH VACUUM.

By J. ImaTL

(Abstract)

In connection with a study of the insulation in high vacuum, the critical value of the
voltage sustained between the electrodes placed in the high vacuum has often been measured,

yet the mechanism of the phenomenon has not been made clear. The present investigation

' has been made upon the following points :—(1) the influence of the residual gas, (2) the in-
E fluence of the type and material of the electrode used, (3) the discharged electric current before
’ the vacuum breakdown, and (4) the influence of the ions and' electrons formed by the supple-
mentary discharges. The results are summarized as follows :
(1) The vacuum breakdown voltage is not influenced hy the residual gas under the
pressure range from 10~ to 10~° mm Hg.
! (2) In vacuum breakdown, the anode is more affected by its type and material than is

! the .cathode: (a) at the breakdown the charged bodies fly from the anode to the cathode ;
) {(b) when there exist ﬁrojections of conductors or nonconductors on the surface of the electrode,
especially of the anode, the breakdown is caused by a very low voltage; (c) by a proper
treatment of the electrodes the breakdown voltage can be made higher. '
(3) 1In such a high electric field as tfe breakdown takes place, B (the yield of the
. secondary electron caused by ion impact) is scarcely changed, while 7 (the' yleld of ions
caused by electron impact) shows a remarkable change. In the latter case, the value of 7,
which is 0.4~1.1x 10~ before the breakdown, becomes 12 in the breakdown. This shows
how gieat an influence the anode exerts upon the breakdown.
{4) When electrons strike from outside into the space between the electrodes placed under
o such a high voltage as the breakdown takes place, i.e. when the flow of the field current of
electrons is considered to be much increased, the breake down voltage is not lowered. I,
however, ions strike into the space from outside, the breakdown takes place with a very low
voltage. From the above mentioned experiments the following conclusion is reached :

The influence of the field current of electrons does not take such an important part in
vacuum breakdown as considered heretofore. The greatest cause of the yacuum breakdown
is to be attributed to the positive ions expelled from the anode. These positive ions are formed
from the adsorbed gas, the compounds on the surface, the easily evaporating impurities and
the anode metal itself. The more easily the ijons are expelled the lower is the breakdown
voltage.
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