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~$~~kj,~~ ~ ~ Hot-cathode rectifiers 

71<~~',u..xt~f/ti~ Mercury vapour fi lled ~n~Z~f/Z~ Inert gas filled 

n ~ ~ ~ 

Er (V) Ir (A) 

71 

na~aa~~~ ~~I~~ 

tx (sec) eta (V) 

~h f'~ 
~~rg~ ~ ~  

;~ ~ 1£ ~ ~ 
Tn (°G) f (Hz) ep~(kV) ib (A) Ib CA) (~~) Eo (kV) 

~J asa 

t9 ~7 ~ eft F~/~ 
~ ~ ;~ 

Io CA) Es (kV) 

#~ 
5'i ~ ~ 

" 

#~ «•r ~ ' ~~~ 
v7•. F 

fr1H16 

~T2H66 
2H66A 

2H28 

4H 2 2 

4H32 

4H 7 2 

4H 7 3 

4 H 7 4 

4H88A 

5 H 6 9 

6H51 

7H57 

?;HX-968D 

x'cHV-972A 

2.5 2 30 15 

2.5 5 30 15 

2.5 5 5 10 

2.5 6.25 20 10 

5 7.5 30 10 

5 7.5 30 15 

5 

5 

5 

10 30 16 

7.5 30 15 

7.5 30 15 

5 19 60 15 

5 25 60 I5 

2. 5 

30 60 15 

3 30 15 

5 10 30 15 

20-60 150 7.5 0.5 0.125 ~ ~ 
fi0 

2.39 
7.15 

20-80 
20-70 
20-60 

2.5 
150 5 

10 

2 
1 
1 

0.5 
0.25 
0.25 

O1 ~ 3.18 
9.52 

-55--+75 500 5 2 0.5 
-55-t75 150 10 1 0.25 

>~ ~ 3.18 
9.52 

-55-t70 
•* 

150 0.725 4 1 ~ #11 0.23 
- 

- 55--+70 150 10 5 1.25 ~ ~ 3.18 
9.52 

25-65 
25--55 150 

5 5 1.25 
10 5 1.25 

~ ~ 3.18 
9.52 

25-60 10 
25-50 15 150 

7 1.75 
6 1.5 

~ ~ 4.78 
14.3 

25-55 150 15 5 1.25 Oi #11 4.78 
14.3 

25-50 150 15 5 1.25 O1 #@ 
#® 

4.78 
14.3 

30-60 
30--50 
30-40 

10 
150 15 

20 

10 
10 
10 

2.5 
2.5 
2.5 

~ ~ 6.37 
19.0 

30-40 150 16 20 5 ~ ~ 5.1 
15.2 

25--60 
30-40 150 10 40 10 

20 40 10 

20-55 150 5 

30-40 150 18 

~ ~ 6.37 
19.0 

0.6 0.15 ~ #0 1.59 
4.76 

3.2 O.S ~ ttl 
#0 

5.73 
17.1 

0.25 
0.375 

2.65 
3.06 

HV-3000 
H V-1031 

816 

0.5 
0.75 

3.54 
4.08 

H V -3001 
H V -2012 866-A 

0.5 3.54 HV-3001 
0.75 4.08 HV-2012 3B26 

1.0 0.256 - 
- - HV-2012 3B22 

2.5 
3.75 

3.54 
4.08 

HV-3001 
HV-2002 

4B32 

2.5 
3.75 

3.54 
4.08 

HV-3001 
HV-2002 g72-A 

3.0 
4.5 

5.3 
6.12 

H V-3001 
H V-2013 673 

2.5 5.3 HV-3001 
3.75 6.12 HV-2002 

2.5 
3.75 

5.3 
6.12 

H V -3001 
H V -2005 8008 

5.0 
7.5 

7.07 
8.16 

HV-3002 
- (569- B ) 

10.0 5.65 H V 
15.0 6.53 

_3002 

20.0 
30.0 

7.07 
8.16 

HV-3002 
- 

g57- B 

0.3 1.77 HV-3000 
0.45 2.04 HV-2012 

1.6 6.36 HV-3001 
2.4 7.35 - 
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2H86 
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2H66A 

SH69 

4H72 

2H28 

6H5i 

4H22 4H32 

7H57 

5H69 

4H72 

HX-968D 

4H73 

HV-972A 

7H57 

NCB _~ ANC NCB ~ NC 2P~ ~ ~1P F ~ NC 

0 0 

1H16 

4H72 
HV-972A 

2H28 
HX-968D 
2H66 
2H66A 

4H73 
4H88A 

4H22 

NC 

4H32 
4H74 

5H69 
6H51 
7H57 
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(~~~~`~ IJ ~ F ~~JT~D~ ~ ~ Hot Cathode Grid Controlled Discharge Tubes 

7jc~~~}~ ~ Mercury Vapour filled 

~ ~ ~ 

~1G84 $a~l~l~ 
9 ~ - >0 

2G57A ~ ~ ~ 

tr2G66 

3G15 

4G14 

4G23 J 

~ fit 
~1 ;~ ~ 

~-90~ 
~~~laZDi~ 

~ff~~b 
~l ~ }fE bFE 

~ ~t 
~+1 ;~ !0 

4G63A ~ ~ 
~+1 ~ >0 

~4G93 ~ ~ ~ 

L 
SG7 , ~ ~ ~+J ~ ~ 

' SG32 ~f9'~"~9 
r.5 3~A ~ 

5G84 { 
- 

~` ~ i~ ~ ~J ;~ 

SG89 ~ ~ 
~+1 ;~ ~ 

7j~~z~~,-~~fJ'Z~J7~~ Mercury and inert gas filled 

{~ ~ ■ ~ ~ 

~ !£ 

~ ~ 

eca(V) 

~~%~ 

Tb (°C) 

1£ 

Er(V) 

~ 

Ie (A) 

~ ~ 

tk 

(sec) 

-L h.s~ 

~i£ 

erx 
(kV) 

«** 
6.3~ 0.6 30 16 -60^- 0.3 

+85 

2.5 5 5 15 30-60 5 

2.5 5 30 15 25-60 10 

•+x 
2.5 6 40 10 - 55- 0.34 

+70 
+:• 

2.5 6.3 20 10 -60^• 1.25 
+75 

2.5 7 15 10 -55- 1.25 
+80 

5 10 60 15 25-55 
25-50 

15 
20 

2.5 7 15 15 -55- 1.25 
+80 

2.5 9 20 15 
.,. 

-40- 1.5 
+80 

*** 
2.5 9 30 10 -55- 1.25 

+75 
xxr 

2.5 9 30 10 -55•- 1.25 
+75 

5 19 60 15 30-40 20 

i~ ~ ~ ~ 

~(~P10   ~ ~ ~ ~ ~ re5 

e ~ ii~~.55 ~~~ ~ 3sE '~ ~ 
teo P9 

(kV) E~(V) Ec(V) ib(A) Ie(A) (sec) 

0.3 -350 -15 0.3 0.075 ~ 

2.5 -500 -10 2 0.5 

10 -500 -10 

15 

1 0.25 30 

0.17 - 50 -10 7.7 0.64 4.5 

1 -100 -10 8 1 4.5 

1.25 -500 -10 6 1.5 5 

15 -500 -10 10 1.8 
20 -500 -10 6.4 1.6 20 

1.25 -500 -10 6 1.5 5 

1.5 -500 -10 30 2.5 5 

0.75 -100 -10 30 2.5 4.5 

1 -100 -10 30 2.5 4.5 

20 -1000 -15 15 2.5 30 

fj~~:}~ ~ Inert gas filled 

a~ 
5'}-

~fi-r7•
'~ 

/ '% {~ 

f~ !6 7~ t~ 

s: 
~ T 
"' ~ 3 

%7r 
49 

~ #~ 
~ ~ 

(kV) 

ry' q ^r 
h"off 

(V) 

0.11 
0.25 

-12.5 
-26 

(884) 

- 0.1 
1 

- 2 
- 7 

HV-3001 5557 
HV-2012 FG-17 

3 -10 HV-3001 
- 10 -25 HV-2012 

0.66 0.11 
r m s - 0' 7

HV-3001 
HV-2012 C 1 A 

0.15 1 - 4.5 HV-2012 6014/C1K 

- 0.5 - 3,g HV-3001 3C23 H V - 2012 

- 3 
20 

-13 
-80 

HV-3001 5563A HV-2002 

0.5 - 3.8 HV-3000 393A 

- 1 - 5 HV-3001 6011/710 H V -2012 

0.66 0.75 - 4.5 HV-3001 
HV-2012 5632/C3J 

0.66 1 - g H V-3001 5684/C3J 
H V-2012 A 

3 -15 H V-3002 _ 
15 -37 - 

■ 1G84 {#~#A1GR~k~a, (ds{~~A9~~~o ti ~~ a~ 
i 0.075Adc V3 75Ha D,IFo~~) v-~~~{3ry'~) ^r F'~1~~i;SE~f~o, ~~e~ 5&f,n~il©Z{~ 200Hz D~~O~t~o 2mAdc, L,1~0>1~a 3mAdc°
a: ~iT-v3•r•7,49~{3, ~~o~Fs#3~iii7tat~t~.~~~74~fs~-t3~.l~t~~~~ (A/~s) ~I~bS1Lt~~uo~#IJl~~fft.~~ (V/~s) ~o~ii~'z~bt~~#i.b° 
ss* 1~®I~~~T~'° 

A• ~k~~~t11~ 
1. ~J<-'~• iJfh7~~s ~ ~J L C , 6~ L" ~z 

2. 7h~~,J~1~20 °CZ~j 1.5uHg, 80°CZ~7 

90~Hg ~~~i;~c~~~~~~a~z, ~"~J '. r 
~~Ji~~~l~~t~~~rn4'~~~~~1~6~~~> 4~ 
a~~~t~~~> ~f~t~4~~~~~~~c~4~L 

~J~4A ~~~ ~z~~ b~°

6a„ / fT ^r F ~I '~J"l'j" ~ t,' l~ 4' 9 ^r h' g - F #~ 
6~1~#oLT~~ ~`o 

4. t~g6~~oZG~f>il~~f~6~)Al Imml~~nb~ 
~~.~~1~:~~V~ta~~~° 

5. wr )~~~Ji~1zt~1~~~~o~~:~J~6~~~~~~ 

6. 16kV L~~.OJ~~,)~~~ ~i~~~~a~A l~l~X 

7. ~1~~t~G~~l~z~° 
B. ~k$~sn~~ZFF~fi~~}Jlg 

~Jt"'.'.z~.~c~J~fi'~o~r~~i~~fhLz~ ~ ~~ 
::: 

J'zP}f~7J<"'c•.~~~zL~O~J=z~uP ii~J'~c~~~ ~2 zctd 

t~~:z6~~k~,6~~h';;•~~~1~~~~a~~~o 

~o~~ ~zJ~ti'~~th~~~fifA7~a~At~~~ 
IJ-3Z~ ~~o 

7a ~~~j~/js20 °CL~~.6~~bLta~A6~_ ~T 

-~ a ~ 7 p 4 5z ~i~~~'~G~~~ tal~a~Z4~~~m 

%a /7 z ~l }t ~~~J~if/ 7.~~~~~~lJ~~ 

~~~o 

~J~~Y~~~~~z~"o 
C. ~fJ~~}Jlg 
1. 7~r~Xih~r-9~1~ 

z~~ 4~0

a) 
'J..

') •y I~ ~~ Rg 

~:1~J%l-FG~I,z~~U~° (Rgmax>Rgz10Rc) 

Rg ~ Cg ~~~'~(~~~,~1~~ CT) 4~~}LZ 

Is~~4"9 ^r FPa9~~~~5}l~Lt~~~4i'~ 1J~1 

~i~~f.~l.fa4~~~6~ h~Z~'~6~0 (Rg•cg<cT) 

Rg~Cg«/h" •r FI~~1"t~'~LZF~4~° 

~) z~~~~7° 9 r F~~F~~ 

G~~J~~~~~~~~~A 1~4~~ ~- ~~~~~~" ~1 '. r~ 

F~'IJ,L~~+l~~~~A, ~~is~~~~JrA~ 

~~l~l~~~A 6~6~>~Ji,~L~th,o 

f~i q'~~~0~;~ :3'td'~JJ=.f~, rw~~~~7'jJ'/J'~a 

I~~~~ ~~~~~NX~i~~~i~~~~~~~~ 

~~~o q, l~~=, ~T-tea % • 7~4~z~ 

>J~Z~~ ti~~fhs~~Pr3~~~~, ~~i~+ 

-F~I,~o 
4. ~1~tit~I~f~~Z'~"° 
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T66GGT 1 G84 

4G23 

NC 

P_A\_NC 

4G63A 

5G11 

H 

NC K F 

T66GGT iG84 

2G57A 

2G57A 

4G93 

P 

A IiS 

D I6P 

4G93 

4G63A 

2G57A 4G23 
2G66 

2G66 

5G11 

3G75 

5G17 

3G15 

x--404 Mnx — 

D I6P 

3G15 

D 
4G14 4G23 

5G32 5G84 

5G32 

5G32 5G84 

5G69 

4G14 

5G69 

HV-201 2 HV-2013 

4G63A 

G 

5G69 7G57 
6G51 
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~#t~~~tj"iJ ~~ h~IJT~]~~~ (~~~) Hot Cathode Grid Controlled Discharge Tubes 

7k~,c~~ ~ Mercury Vapour fi lled 7k~~-F~,~~~}/l ~ Mercury and inert gas fi lled ~~ ~~Z~}/l ~ Inert gas fi lled 

~i 

6D4 

6G21 

e 
Et(V) It (A) (aec) eae(V) Te (C) (kV) 

t~ ■ ~ r~ ~~~a~ 
~ ~ ~ ~ ~ ~ ~ ~ 

,.. ..~ .~ Tln ;tl5 ~ ff ._ tivS~ t'/~e~ 4'9 ^r h'$~ff th,s~ ~ ~ ~ ~1 ** 6$ 8K 9`~l r 
N6f4il~  

aT~~ ..44
.. Rai 

t~.T
Y~ 61~i 

y
~ ~ f10 ~ : T '~ ff F'~IE 

ePr tao % ~ r Ee E- 
(kV) Ec(V) Ec(V) ie(A) In(A) (sec) 99 (kV) (V) 

#t~r~ 

Y ~T •/ F 

s## 
6.3 0.25 30 10 - 55- 0.35 0.35 -150 -15 0.11 0.025 30 0.125 -12.5 

+90 

2.5 20 60 10 
#s# 
5-
175 

9~ ~ 
'~

6D4 

1.25 0.75 -100 -10 77 6.4 6 0.66 0.75 - 3.5 HV 3001 5C21/C6J 
HV 2013 

6G45 ;~~~~~ 2.5 21 60 16 -5b
#s 

1.5 1.5 -250 -10 80 6.4 15 130 0' 1 _ y HV-2013 5545 
+70 

6G5 i 

~6G58 

~1 ~ 01 5 25 60 15 30-40 16 16 -1000 -15 20 5 30 

~ ~ ~ 

3 - 4 HV-3002 
15 -18 - 

*** 0.2 - 2.8 HV-3001 
2.5 21 60 12 -40- 1.5 1.5 -500 -10 77 6.4 15 1.25 - 5.5 HV-2013 6858/760 

+80 

fr6G59 

7G57 

~1 ~ OI 

~1 ~ ~ 

2.5 21 60 
*** 0.2 - 2.8 HV-3103 12 -40- 1.5 1.5 -500 -10 77 6.4 15 1.25 - 5.5 - 6859~760P 
t80 

5 30 180 15 30-40 18 18 -1000 -15 40 10 

T68G-GT 

•CrTY-66G 

tt884 

~rTX 920 

~l v-~ 

60 3 - 4 H V-3002 
15 -18 - 

### 
6.3 0.4 60 18 -60- 0.25 0.25 -350 -15 0.3 *0.075 30 

+85 
0.1 -11 
0.2 -21 

V 

V 

(864) 
i 

### 

6.3 0.4 60 18 -60-- 0.25 0.25 -350 -15 0.3 *0.075 30 
+85 

0.1 -11 
0.2 -21 (884) 

### 
6.3 0.6 30 16 -60- 0.3 0.3 -350 -15 0.3 *0.075 30 

+85 

~ 5 ~1 +~ i~ 4.5 300 15 30-70 1 1 

_ 0.11 -12.5 
0.25 -26 884 

- 500 -10 15 2.5 10 0.1 - 3 HV-3001 (FG-57) 1 -12 HV-2001 

~t (~~ old ■ 6D4, T66G-GT, TY-66G, 584, TX-920 {#(~1ft130~f§ffh{#~AA3~~{~e 
* 0.075Adc {# 75Hz ➢1F~~1 v-~f {3 /'7 ^r F4~1~~b1E~~A, ~5P9~9~31~f3z{3 200Hz L1ta~t~o 2mAdc Y,l-Fo~i~o 3mAdc, 
## 7 ; T-%  3 % ~ 7 P ~/ 9 ~4#'~~E~~~$~Jiff id ~~l.7a~~{_'. $~~ J'~~i[i~~%~~' (A//t3) ~~T.~E L~.: I~~O~#A~~.ff~~~ (V/ft3) ~0~~"C $J h#~c'ti ~17Je
### f~1~7rmI~~T'~, 
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6D4 

6G59 

T66G-GT 

6G58 

7G57 

D255 C 

6G21 

7G57 

G 

5G69 7G57 
6G57 

6G59 

~~ 

■._ 
DTSPA 

E 

P 

A 115 

6G45 

TY-66G 

6G59 

6D4 

TY-66G 

6G5t 

884 

6G2t 

884 

6G27 

BG58 

TX-920 

6G45 

TX-920 
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~tp~$~i4$~ifj'I~ ~ h~{~~~~~~ ~j-ti f JfJ~~t~, ~~t~f$~$#~ Hot Cathode Grid Controlled Discharge Tubes, tetrode inert gas filled 

~ ~ ~ ~: 
~ 

~ 4b {~ ~ ~ ~ 
~~'~~ 

)~ ~ ~ ff ~ F 

Ee (V) Ie (A) tx(sec) eoa (V) 

4' 9 ^r h ~~ff tF/,s~l~ th,e~~ t ~ s~

ib (A) 

~ ~ 
~ i~ ~~J~'rPa9 

r. m. s ~ g 10 ~ ~ 

Ib (A) tsr(sec) Ep(kV) Ec (V) 

igl(€95® ~~~~ #ib 0~ ~ ~ illr '~ ~ 

Te (°C) ep: (kV) epy(kV ) Ec(V) Ec (V) 

1 GSOA 6.3 0.6 10 10 -75^+90 0.36 0.18 -250 -10 
1.3 0.65 -250 -10 

1 
1 

0.2 30 0.46 
0.1 0.46 =5.2 ~* 2050A 

2D27 6.3 0.6 20 10 -75+90 1.3 0.65 -100 -10 0.5 0.1 30 0.46 -5.2 ** 2D21 

3G22 6.3 2.6 30 10 -75^+90 1.3 0.65 -200 -10 6 0.75 30 0.5 -6.8*** 3D22A 

5727 6.3 0.6 20 10 -75^+90 0.5 0.1 -100 -10 
1.3 0.65 -100 -10 

10 
0.5 

0.01 30 0.46 -3.7 5727 0.1 0.46 -5.2 ** 

* 3FI14'9 •i F~$~100kR, X24"9 r h"lgg~O~f~A° ** ~1 y9 •r F~#nlOMn, ~24' ~1 r F"~ff~~~A° *** 91s1y9 •. F~#n2Mn, ~s2y9 ^r F'$ff~~~o° 

.tkSi{3~'✓II~So~ttis7f~. -F~{3~~.~o~t~,s~fi~° ~r ~~aa~ 

A43Yh- •i F4~I~J~~~~~lR)~~~#`n~#~`r#~Lz~~b~o 

xl>~~~T~1 v-~q~~rrta~~~6i', ~"r~ 9 ~7"f~1>i~t~ahG~~ 

%7'%'~~~~J6~J~~L~~~t, ~ /TJt1'~~0~-LIv~'~$fL~#~I1? 

~t~~, ;~~`I~~1c~~~~J~JrLz~~a~o 
2. a) ~J~JJrbo~x~ 'l~~J~~~A 

~k~~f~7" {J •~ F~gf~D~Sc 
Hydrogen Hot Cathode Grid Controlled Discharge Tubes 

~~~}c ~fh41~fi'Ji4'• 9 ^r F „J~J~C~~ 63> v-}'o>>~~V ~ ~ ~ 

~~~i~~L, 4ii✓o~~~'r~7`~1 •~ 1=~~~c~<~~~~- iTE;~~~, 7~~ 

~~~~~ 
U 

~ ~ 
TYPE 

-~~ h 4" 9 r h 6~1~J~~~'ffi~J~%~LzJ~~L~~o 

b) I~~'r31~9i~7~~~h~i.z~J~~~~A~~z~I\J{.~~~~J nEI O~~a 

v-~~ F 4"'1 •r F 4i✓ ~ 1-100kSd {7~#~~`n~h~"l.~ao 

~1?~7"9 •~ F~Jno~~~~ii:~ <i~~:~~~o <a~~~~7"9 •~ r 

'~l~~~I~~'~6~~1.z - 1oV~~~6~td:hh'a~'~> 4" ~1 r h~#'n~~ 

~ «~a) ~~"LtJ~~h~l.~ -Llv~~~~6~J~~'~r ~ta~~~-e 

~- ~~~~~~~C~~D~~z~~3z~~~~~i~~~~~o o~~~{.~~~i7~ 
flti~iJ~~ <z~,, ~t~e-9~J~ C9 -H=~-..~1~) ~~cN~ta~~}i~~~~ 
z~~t~6~~1¢'~~-7a'~7, v•r5r~~~~i~~J~~<td.oz~~~~o 

~ ~~ ~ ~ (~) ~ h5 ~ ~ ~ 
~~~~- 

3 ~ • 
7 49 

Op 

t'/~S~ 
tH j7 
Po 

(Mw) 

~ ~ 
ti- / s~ 
~ p J£ 

(kV) 

iitd~~E 
#a~~ 

g 

(kV) 

~ f'0 ~J ❑ ~ 

t 1 a~

rb 
(A) 

~ ~ 

In 
(A) 

~ ~ ~ b0 ~A 
~ P~ 

Ee Ir tx 
(V) (A) (sec) 

1 G45P/ 
3[45 

6130 

1 G32P ~ 
•, 

1 G35P 
4C35A 

2G22P 
5[22 

3G49P 
5949 

4G48P 
5948 

7390 

0.045 3 0.8 

0.045 3 0.8 

0.31 8 2.5 

0.31 8 2.5 

1.28 16 4.5 

5.6 
2 25 5 

12.0 
3.5 25 5 

33 
15 33 3.5 

0.3 x l0e 

~ ff

Eyes 
(V) 

35 0.045 6.3 2,25 120 
Min 

0.3 x lOs 

'✓~ 3Ss ~#h,~ 

Irea egy 
(A, (V) 

f*1 iii T 
i ~-
9'%x 
Zog 
(n> 

~~1£ i~~~ l~~~r 
Eo PULSE fp 

(kV) (~eS) (pps) CAP SOCKET 

s~ ~ ~E A6 

175 1500 
Min Max 1.5 0.5 2800 

A9S D16S-2 

HV-3000 HV-2012 

35 0.045 6.3 2,25 120 
Min 

175 1500 
Min Max 

A9S D16S-2 ~. 
1.5 0.5 2800  

HV-3000 HV-2012 

2 x lOp 90 0.1 6.3 6.1 180 l~#$'~L£ _ 130 500 
Min {CSC; Min Max 4 0.5 2800 

A14S D16S-2 

HV-3001 HV-2012 

2x10s 90 0.1 6.3 6.1 

3.2x10D 

1F.(1 ~~'~1£ 
Min {C F=9 L' 

175 1500 4 0.5 2800 Min Max 
A14S D25PA-1 

HV-3001 HV-2013 

325 0.2 6.3 10.6 300 ~l~~f£ 
Min VC {~a [; 

6.25 x l0e 500 0.5 6.3 18.5 

9x10° 

Min 

200 100 
Min Max 8 1 1000 

A14S D25PA-1 (~!~ ~ 

HV-3001 HV-2013 

3-5.5 2^5 Min 50-200 0 
5 2 500 

1 1200 HV-3103 HV-2124 

A14S E32S-1 

1000 1 6.3 29 9M00`n 2.5^5.5 3^6 700 12.5 
Min ~^~ 7.5 

2.5 360 A14S q-F~ 
1.25 1500 

HV-3103 

20 x lOs 2000 2.6 6.3 30 M~n 3.5^5.5 8^•10 M~n 10--25 15' 5 2.5 65 
5 250 

9-h'~ 

(~) 1'~~ - vai•7 , 4943[t} ~, a~ R~~'~l£Ery(V))xCt~-Ja~~~~iSlEit(A))x[..°~~~~z~L~7cfp(pps)) z~t~~#i.~'~'° 
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BS -6 
~~~c~ 
H17S 

iG50A 

X 
a 

x 

v 
era 

2D21 5727 3G22 

2D21 1G50A 7G45P/3C45 7G35P/4C35A 2G22P/5C22 3G49P;5949 4G48P/5948 

HR 

1G32P 

HRK 

iG50A 

H© . ~ ©HR 

1 ~,.~ 
O~O 

7G35P 
2G22P 

2D21 
5727 

7390 1G45P 
67 30 

G~ 

3G22 

K 
HCT 

3G49P 

7390 

C K HRH H,RR 
HCT 

4G48P 
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-f7~f~ hA~ 
~. :Z T ~ V Z~•( ~l~'f h q % Ignitron metal) 

~ ~ 
~ ill UEIo"~~ ~1~~j1 

E (Vac) P(KVA) 

~ ~ ~ ~ ~ ~ ~ ~ f ~ s ;~ ~: ~ ~ a yta sJ~~r~~ 

-Lha~~ 

offer: 
ery (V) 

tf /~ s~

ie (A) 

~~7~3Si 

Io (A) 

~hs~ 
>~ '~ )£ 

-e,g (V) 

i hs~ 
U$ ~ 1~ 

eis (V) 

~h~ 
~ 

i~g (A) 

~ 'T~'-37R~iE 

Iie (A) 

~#1~~~it 

r.ms(A) 

-L h a~ >~ ~~~~ 
lE ~ h ~ 

eg (V) ig (A) t~g(l~s) 

250 150 
~ #tl ~ #'n 600 150 

— 840 
350 

4.86 
4.86 

5 900 100 1 10 200 30 100

100 

Sasso 300 ~ i~ ~J ~ 250 
600 370 

lseo 
700 

lz.l 
12.1 

250 200 
ep }® ~ ~ 600 200 

1130 
466 

56 
56 

5 
P~J~'~1~ 
i_ Fj L 

100 1 10 Z00 30 trsss~a ~ ~ ~J ~ z5o soo 
600 600 

3400 
1410 

30.2 
30.2 

250 400 
~ }0 ~ #n 600 400 

2260 
945 

140 
140 

5 
NIk4s'~lE 
!_F9L' 100 1 10 200 30 100 5552A 1200 ~ #~ ~1 ;~ 250 

600 1200 
— 
— 

6800 
2830 

75.6 
75.6 

250 800 
55536 ~ f® J# #n 600 800 

— 
— 

4530 
1890 

355 
355 

5 
RBfi~~t£ 
t . F 9 L 

~t§~1~ 

{_ ~ C 

100 1 10 200 30 100 
~ ~ ~ is J~ ~1 >~ 250 2400 

600 2400 
13600 
5660 

192 
192 

2. 

~5553B f~ ~ ~ 

600 
600 
1200 
1200 
1500 
1500 

1140 
4000 
840 
3000 
672 
2400 

190 
54 
140 
40 
112 
32 

5 100 1 10 200 30 100 

♦5822 ~ ~ ~ 
'7~'~}R1~~ 

1200 
1200 
1500 
1500 

420 
1500 
336 
1200 

70 
20 
56 
16 

5 ~~~~ 
{~ ~ G 

100 1 10 200 30 100 

%P ~'J 

fjl'~ ~-( ~j'~-~(F q ~ Ignitron (glass) 

~ ~ ~ ~ ~ ~ ~ r f -f 9 yet ~: ff AJr T 4'tT 9#~h~i8 

~ liJ 

~ ~  

E(Vac) P(KVA) 

~ t~ 431 
~1£erx 
ery (V) 

~ h ~ 

ib (A) 

~~~~ 

Io (A) -es (V) eg (V) ig (A) Iq (A) r.ms(A) 

~h~ 
~ ff

eg (V) 

ths~ 
~ ~ 

ig (A) 

,~~c~ra 

tig«s) 

YfIGX-1 ~~~#;<~J~ 
200 
500 

15 
15 

106 
42 

2.0 
2.0 

5 750 100 1 10 150 25 100 200 
500 

45 
45 

318 
127 

1.2 
1.2 

s4 1 GW- 7 ~ 1'n ~ J~ ~J;~ 

200 
500 

75 
75 

— 
— 

530 
212 

27.2 
27.2 

5 750 100 1 10 150 25 100 
200 
500 

225 
225 

— 1590 
636 

12.0 
12.0 

*IG73 ~ 39 a""s 
220 
440 10000 3000 5 750 100 1 10 150 25 100 

+f—~~q y h Thermostat 

~ ~ iJJ ~.~iFR~ 
Iihf'~i~~ i~9~%~ 

o~ o~ 

VD-i O 1 A u111 AA ~ ~ ~ ~ 9$ ~ 53 1 2 39 t 2 

1~ ~ a f 

Vac Aac 

VD-1O2A 8(i ~h ~ 'Rt e~ AIJ 3712 

125 
250 
440 

29 t 2 600 

3 
1.5 
3.75 
0.5 

~#~~1~ -f 7' ~- -f h to ~ 1~ ~ ~ o~ ;~ ~. 

1. ~ii~~„~r„~iJA~7"~~a"~~1 2 ~ ~J'~~T L Z„~r„~i11G 

~ 7a~~1~ '~~4~50A~f~Z~o '~~tJ'~i 

ta4~~;~~Ad~~~'~~~~~~~zC ~f 4••~-~(~~ 

y~ti~~l., ~~Sti ~ti~~/~L~~~r ~ to h ~ 
$° 

2. 2o°CL~l-Fo~~f'~z6~~}c=„~ ~i,l~ti~4~, C ta.~ 

t~~~1~~~V~ta:~~~'7>~o~Ghss~~~~.~, it 

Kati>~~~A~ta~~~;~6~ta~t:t~ad~di 

~~'~~~~~~.~t~a~J~J~ h ~ ~~t~~~J 
d~~#'n~11~'J.Z~~ b~, 

— d~ ~ 0~~#n6~, 220V Z 57.512, 440 

vz, 1o~15i1 ~ L~~° 
3. +y°d~71C : 7~71C~~6~10---30°C, di71<~f~l# 

40°Gl%l~Z ~ '~>~ ~ c~ 4' o

5551A 4l/min, ~iJ 4°C~~ 

5552A 5822 6l/min, ~~i 6°C~~ 

5553B ~~@)~, ~$h~j 

(5553A) 12l/min, i~e~i 9°Cr~~ 

4. ~~~~d~d~ 5551A, 5822, 5553B (~~$ 

Ft3) *~~"~~Ct~~4~° 5552A, 5553B (~ 

5. 5551 A, 5552A, 5553 B 

7 t~ ~lJ A ~'V F ~~ ~ ~C 3. Y o 

b) -ems ~p~~i~ 4~, ~f571c~*f—~~ r h ;c. 

v D-lozad~~~h~! a-J~17td~t t~~n'd~, 

r;: 

J1 



,~ 

Te 

+i N

„ +i 

5550 

A 29 

44.5±0.5 ~;~ ~ ,;, 
14.3 f3L 

~~i-9 

28±5~~~~~ 
~~ 63 $ ~~ 

~~ ~ a 
If'' {iY o 
I 

140 4 ® ~ N'~J I. 
13.5 f 

u"' 
~,~1 

_ ~~i~iiei 19 ~ P
~i!!~1 

14.3 $~L~" ', 6.3 x 10 
K .'.' ~~i° P7J L h 

IG 

0 

10 000 
~~~ 
~~~ 8: 

7, 000 
6,000 
5, 
4,000 

3, 000 

2, 000 

1,000 
900 

700 
600 
500 
400 

300 

200 

190 
8 

001 
"'+I 

>< a 
~ o ~ ~ v m 

sari 

5553B 

5553 B 

~~ ~ 

\ \ 
\~~ 

~~t 
5552 A ~~~ys

5551 A 

~\\ )~ 

~ \ ~I  #y. 

`\~ \8#\~ `~\ ~ \ ~.~2 8#19#1 ~ \ 
\ 

\ ~ 

\\ 
~~'@~$~78 R ~~.~ ~~--11 \ 

~\ 
\ 

~ 
~a-~sn 

500V ~\ 

\~ 

5557A 

2 3 4 5 6 7 8 910 20 30 40 60 80100 

~~~ (~o) 

1 GX-1 

~+
li~

~~
E 

(A
) 

10, 000 

8: 000 
7,000 
6,000 
5,000 
4,000 

3,000 

2,000 

1,000 

700 

500 
400 

300 

200 

190 
80 

IG 

5552A 

I GW-7 

~ ' 
`5553B \\~ 

~` ~ ~;~ x

—5552A 22 5~~°'I 
`,, 4~~, ;~`L 

\~\~ 

\\ 3S ,gl  \ ~ —S551A~

`\sal \\ 

\\ 

\~ \ 
\\ ~ ~ 

\ ~\ ♦` ~ 
~`\ ~\• 

\~ ~~ 

~~►lE#n`i~1~R ~ ~\ \\ - s-zsn,
~Y~~r 

250 V 

`\ 

\~\ 

2 3 4 5 6 7 8 910 20 30 40 60 80100 

r~~l~ (%) 

55536 5552A 1 GX- i I GW-1 
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~~f~f~(~ ~ Voltage stabilizer tubes 

ilc ~ -. 
#~i ~ ~~~ 

E~ ~(V) 

~~~~~~ 

Ei ~(V) 

~' ~ 

~ fE ~ ~ ~ 

REG (V) 

s~~~l~* 
~~~~ 

Min 

Enn(V) 

o~ ~ ~ ~ 
~ ®~ r~ 

Ta (°C) 

~+~~~~ 
~` ~` 

I5 (mA) 

~ ~)~ 
IS (mA) 

OA2WA 
~~~~, ~~ff~~81 

160 150 2 (5-30mA) 165 30 5 -55-+150** OA2WA 

0B2WA 115 108 1.5 (5-30mA) 130 30 5 -55-+150** OB2WA 

{gVRA6S/80 ,~7~fI:7;I~~, ~~ oiir 75 65 4 (20~-80mA) 90 80 20 -55-+90 

~VR75-GT 
if '~ 1£ ~ ~ ~ 

100 75 4 (5-40mA) 105 40 5 -55-+90 (OA3A) 

VR75-MT 105 75 3 (5-30mA) 115 30 5 -55--+90 OC2 

y~VRD90/SO 7i"~1£~~~, ~~ a~ 110 90 4 (15-50mA) 130 50 15 -55-+90 

zfVR90-GT 
~ ~ ~ ~ ~ ~ 

115 90 4 (5-40mA) 130 40 5 -55-+90 (OB3A) 

VR90-MT 115 90 4 (5-30mA) 130 30 5 -55--+90 

Y`rVR7 OS-GT 115 108 3 (5-40mA) 133 40 5 -55--+90 (OC3A) 

VR7 05 -MT 115 108 3 (5-30mA) 133 30 5 -55-+90 OB2 

*VRA1 35-T 
~~ff~~~, ~~ a~ 

150 135 4 (5-50mA) 180 50 5 -55-+90 

tYVRA 7 4 S-T 150 145 4 (5-50mA) 180 50 5 -55--+90 

*VR7 50-GT 
~ •~ fE ~ t~ )0 

160 150 4 (5-40mA) 185 40 5 -55-+90 (OD3A) 
--- 

VR 7 50-MT 160 150 4 (5-30mA) 180 30 5 -55-t90 O A2 

S787WA ,$ ~ g ~ ~; ~ 130 98 3 (5--25mA) 140 25 5 -55-+150 5787WA 

8SA2 105 85 3 (1-~lOmA) 125 10 1 -55-+90 SSA2 

5657 $ ff ~ ~ ~ 105 87 2(1.5-3.5mA) 115 3.5 1.5 -55-+90 5651 

* A~~'~o~sA~~o~~o (t~t~LOA2WA, OB2WA{3ea;~$z(,Fll;) ** +150°C{3••~~~~l~~r%r~o tY ~~o ~ 

1. ~~~~'~,~6~f}i3`~~Z6~rw<td.~~~7 

#-~~o~Z~~.(❑ r F 7 ~7 fl~~i~0~ r-

~ o~31E~i~~ t: ~:~~t~~X ~ ~{fiZ < t~ ~ ono
Ic~"1,~j~Z~~a.b~t~q(~OA2WA • OB2WA 

~'q--U V-f,~~ 

7Z \ f:. ~c ~~o 

~ 7~~~#`n~~~ C to h ~l~~~h~~~ ~ < to ~ 

Cold cathode trigger tubes 

~ •Z~~ fJ~CAl~~dh~-L/vo 

3. ~~J~~lO~f°a9~~1̀-3'~~I~~~~ 2.5 fa 

'~F~~~~~}1LQ~6~2o5}~I~~~~~~J ~~o 
4. ~~~~~i~~~6~~iL~~6L~$o 

'~F~~ ~ zl~~~ahz~~ht~~% < to ~ Z~ h 

~~o 

Ifli ~ r~~~li: 

E:c~(V) 

~~~ff 

Ec~(V) 

~~~~ 

Eo~(V) 
Max 

()eA) 

~ ~ ~ ~ 
v~~~~~ 

1~4~1I7 

tt/ s~~#3 
11F}AIO~ff 

epy (V) 

tt~,s~~k~ 
TP#i'~~1£ 
ePx (V) 

tth~F~ 
~~~ 
ix (mA) 

~~a~ 
#~~~ 

IK (mA) 

»®~~ 
Ta (~) 

OA4-G q v - ~+J ;~ iE 80 60 70 100 
(~f~~EE 140V Z) 225 225 100 25 -60--+75 OA4-G 

2040 9~ri-zT•i;Ol 76 55 73 50 
(~t§~f£ 100V Z) 180 180 50 18 -40-+95 

5823 9 v - ~1 ~ ~ 80 61 62 400 
(~f~~l£ 140V'Z) 200 200 100 25 -60^-+75 5823 

#s~$#~E 9 ~—~c~c~~o~z, ;~o~l~~~~~~~~c~~~~l~~~~~c~i~(~~~~~t~~~:~~ta:;~~h~~~b~z~~J~~o 

~—'>' ~) [~-~~Z~~ Cold cathode trigger tubes iarc discharge) 

~e ~ ~ 
~ ~ 

~~~s~~ ~~~~~ 
evy (V) eP~ (V) 

~~~~ 
~$ 1~ ~ 
ix (A) 

~r F ~ ~$'~ biE 
ica (mA) 

~ '~ i;SE ]~ L 'if1C r % ~} A f (tea ~,: {~J~4J.~) 
Ix(mA) fp(pps) C (/eF) 

GR7 i ;~>r#15F3r1~o~48~',E4~#~b@lbA1 300 350 50 Min 5 Min 2 12 4 

GR 7 2A `~' $`i ~ k ~ 1300 50 Min 5 Min 2 2 8 

Z F q t"~~ ~ Strobotron 

~ ~ 

~ ~ 
  ~~~~~ 

~ ~ ~ TIu# ~h~~f~ ~ I-̀J I$ 1~'~ ~ X27`9 r F ~14'i) •y F' ~~~~% 
U(0 ~ ff: ~iYEi Min ~ ~, ~ i~ L ~k ~rT3~~EE i~^~vx7;g T%-'felt (~~;{3'I~U)l~) 
En (V) ix (A) Ix (A) f P (pps) Eca (V) egg (V) C (/eF) 

SN-4A 7 ~ F v ~ ~ ~ — 7° 3L t~ ~ 300 5 0.05 250 50 —175 2 SN-4, 631-P1 

SN4-GT SN-4A1 ~F=j;i'1~ ~ GT'~` 300 5 0.05 250 50 -175 2 (SN-4, 631-P1) 

~~1~~#~~;~ ~ h p:t~(~.~ • ~-4 9 V—~(~~{~~4~Z> ~-4~t~~~4~1=Tta:~-L~~t~~o~~il~o~{~~tl~s~~~~b~4~, £~~6~~-4 
~SC~~~~~-~~t~~~~~~, %ta C ~ ~ ~ 0~~1~J=a~t~-h,~~t~'~~t~~•l~~{,~~ ~~i~C'~©~a~~ F v— • ~f %~"7 ~ %~ta~'c~~ 
~tLZ<t~~b~o 

{J V — ~iSi ~ ~ 1~ ~ ~ OJ >~ ~. 

fI'ta4~~~ e ~©~#lJ~~~i ~c~f~~~F~ 

h6~4~6~~1L{~6~ia~~~o ~t:.~~~b~~ 

~f1L~~o 

3~c~1~~1L~~o tai-~«h~~t>L~d~~ 
CLZL'~~<t~~4~o 

s. ~c~~~z~~~~ ~ ~c~, ~~~~~G~~ 

Z, 5~'~f~1- -h'~#~LTi~~'ta+a~k~6i'LZ 
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El-

VR90-MT OA2WA 
VR105 MT O62WA 
VR150-MT VR75-MT 

2040 

VR 1 50-GT 

IC 

K 

OA2WA 
OB2WA 
85A2 
5651 

VRA85/80 

E7-

85A2 5651 
5823 

i 

a 

OA2 WA 

VR1 05-MT 

VR75-MT 
VR90-MT 
VR1 05-MT 
VR 1 50-MT 

5651 

85A2 

VR75-GT VR90 GT 
VR 1 05-GT 
VR150 GT 

GR72A GR11 
SN4-GT 

OA4-G 

VRA65/80 VRA135-T 
VRD90/50 VRA145-T 

VRA 1 3 5-T 
VRA145-T 

5823 

5823 

OA4 G 

SN-4A 1 

IC NC 

J 

VRD90/50 

SN-4A1 

GR11 

NC 

K t~~~ J 
1 

NC NC 

VR75-GT VR105-GT 
VR90-GT VR150-GT 

NC 

G~ 

K ̀ " ~ `~ G NC 

NCB ~ NC 

SN-4A 1 OA4-G 2040 DR4-GT GR11 
SN4-GT 

14 



GM ~{- ~ GM counter tubes 

GMi lA/ 1~x~~~~—~~~, vim( 
GM-B-S fi ~~ 

GMH79/ ~~~, -~~fii,'-~3~, ~z~ 
GMH-B-2 ~6~~~~~~~ 

GMH2O/ 
GMH-X-1 

GMH 7 6/ 
M2319 

X1~5}#~r~, ~?fi~~. 
~c~~1i , {~~ioa~i6®~ 

A4-9 

A15S 

A6S 

~, 7 11&~7'f ii~~'. A6S 

~ ~~~ff 
~~~  
t5~~n 

- 
75 h—o~ 
~ ~ 

7 ,.. ~ ~~fi 

79 h —o~l~~} ~~eaP~ 

»~ 

i y~'~ 
I~~ mg/cm' (V) (Mt2) (V) 

~'i1lfi ~ 1.9 11501115 1 200➢~1~ 10%/100V➢1 -F 50➢~1F 30(1 0-40 

~~oyi 3.5 — 600150 1 100Lat. 20%/100V1%lF 60D~-F 200 —50-75 

❑ y' i 3.5 12001300 1 1501%t~ 20%/100V➢~1~' 60Y~IF 300 —50--75 

Anton 201H 
„n~. 3.5 — 700150 1 100Jat. 20%/100VD~1-F 60Y~F 150 —55^-75 Amperex 

150N 

GM g4'f~~~o~;~1k 
1. R 1~~9~~0~7 ~f ji."~3~0~ ~ ~{~, 7 ~ i~ 

G~#a -~~s~7zf~~7~~]Q~.taU~z C t~~b~o 

~L~~~ 

108 fi ~J / F ~~Z Jtn~}1'~1~~J~iw C to ~ 7 ~ 

~~t~~L1~~G~~1~.ta: < to ~~ ~~a Lt~~i~~ 

~~: 

i. A'T %~h~~i0~ ~ O~Z6~~ilAfi ~ 0~~~ 

z5~ta a~a~z> ~J~~~~~ lolo ~ ~ •r h ~~~ 
~ ~a 

Lz C t~~G~o ~~-a~~~~~a~~ at~s~ 

~;~~~~~ Cta~o~z7°~ F—~~~~~ C to 

4~> IcO~'7 ~~~~~~~ C td ~ ~~r ~~~~~ C 

ta~J~~-o 
4. rJ.}LO~.~n~ i~~~a~~o~z6~~~i~i~ 

L Zap ~~::. «~~c~~~F~o~~.0~~(1oV ~ 

~::.z~-o~z, ~fi~J~#n~#4t~1~~ ~d~~ C 

~~~~o 

5. .•orT %I~~Jl3~a~~a~Z6~di~J6~~ 1 ®~ 

~'~ C ~ oZ -F 2Y4~o 

tE66 
R/10 Rl~~lg#n 

sov 
`m~lY 
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j-33 AMAX-{ 26 AMAX 

GM t t A/GM-B-5 

A15S 

GMH i 6/M23 1 9 

GMH i 9/GMH-B-2 
GMH2O/GMH-X- i 
GMH 1 6/M23 i 9 

z 

~15 ¢ -I 

M 
+~ 
O 
W 

GMH 19/GMH-B-2 GMH 16/M23 i 9 

GM 7 7 A/GM-B-5 

NC 

GM 1 1 A/GM-B-5 
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At~~i~ 

~ 

~ ~ Decade counter tubes 

ifoi 

of ~k 

fp(pps) 

DK2O ~~~% 10~,viq' B 8-6 20,000 

*DK21 ^tt1Sj7, 10~, 9`7i~ °,~~~,,~,.~ F p v 
B 12-430~~—
I~fflSVcC 1-3 0~ 
-~6~i~~,o~ ■ 

4,000 

R~~O?~~ ~~tDt'~ ~~~ ~11~R~ 

(~ 

~ © ~ 
(§~~ #~~S~t f+8#~agEio 

~~~ff 
I~ In 

Ene (V) Ee (V) (mA) (mA) Een (V) 
R 

(KII) 

~ #n` 

(Kn) 

tHi7~#~ 
'~f 7~ 

~ fE 
Eg (V) 

3PVft~a ~VI~ ~F~~ 
~~#>l~`F# 

~ #n ~ i~ ~~'T T 
Rga i#Y ~•~EE ~i~{3 

(K11) C(pf) E~~(V) ~~4a~`~ 

430-520 180 1.2 0.7 475 t 10y6 330 10 
* 
0 200 100 60-90 G C lOD 

400-550 180-200 0.55 0.25 475t10~ 700 50 i~718 (GS10C) 

* t1;fJ~~K••'TT~rr~~V'l. Y/,k;r~9~CM]Y#fr~~L-Lf~~'~~a~~0~..•TT~{3—lOV~h~<l.tdl-'ZF~~~o 
** di fl~#~~~'~Gt~h#h18V~~~C L~~-o 
(~~) at~ko~~atth0~f~o~i~ah0i~~y9~Z~~1~Li:~t~~~ (DK2001BZ-1. DK2110BZ-2)~~x~L"~~~~~o ~itbS~k3~~~k~~~frJlti.i~7C~~t=, ii9~•r~~7V~~L~9'p—

(~~~I~~~~aL~iJtZ~~~o ❑~~I7e®O~~. EP{3'~~~O~UL~~YL~'~o 
~ ~~7~T•r F HV-1523 

TXC Uk~ o~ 

a`F~ti~C~ ~ 1~~ ~ O~i~~ 

~~ r~~~}6~Lz-F'~o~o 
2. } • jJl/i~I~~TTfiFn/0~~1~1*1~~~~ 

~DK20 J'~~~14'~© 

2~73~4as6~-30V~~~I,Z (dal' 
7il~l6~~~-L ~ ~ ~ E~~~) ~ 1 ~f~l J~~ 

~~ 30us 1%.1~.5cf7• L> ~ 2 ~79~~J~~~ 30~s 

L.l~.~ta ~ ~ 2 ~I*1~~4A~t~~ ~ h 6~ 3o~ts L~l 

+076±<5V 

f3 VEc 

H1 it 

~DK21 ~~ [n]~ 

-nOVM71 
~N'' 
I_ 

~ F p i~~'~ff~~~U~o 4'n—o~ #$ti~~ 

~r~z~ ~~o 

~i50K#W 

0. Mp 

— a n o--~{ 

BOy%MIN 

~i= 

0 

E )oo~ t w 

A 

Iltri~ili ?E 2011 

CZ 

, OOOP 

!OOK x_ w 

~~~~R~Yt ~~}~{R~~~21 

~l t~>l Nt 3AA 

+075Vx110% 

 o f 300va 

 ~m n 

 ~ It> h9# i 

 of 

~r~'#~~n ~ Gi~~ 

)li $ 

3-1 6 

3H-t-7 

Z h 7 

#~ 

J7~> Ballast lamps (~~ ~'uA ) 

fE 

~ Min 
Ee (V) 

Max 
Ee (V) 

Min 
It (mA) 

Max 
It (mA) 

~c ~ .$ ~ 12 19.5 280 320 T i ~ 9 ~(F 3-16 

'~ ~{( ~# 

*(I) 1.6 4 330 390 

7 i ~ 9 ~ F 3H-1-7 ~ 10 
(II) 6.6 12 330 390 

3H-7 

6-4 

~ ~ ~ ~ 5 10 320 380 Y i ~ ~ ~ F 3H-7 

~ ~ ~ 4.5 9.5 570 630 P i~ 9 T F 6-4 

7H4B ~ ~iE ~ ~ ~ 4 9 760 840 Ti~9~f F 7H4B 

BL3O/t 00 '~ ~i ~ ;~ ~ 70 130 285 315 

BL6O/20 ~ ~iE ~ ~ IIi 10 30 570 630 

BL728/49 ~ ~E ~ ~ 119 12 26 1240 1320 

BL46O/72 •~ ~i ~ ~ OI 8 16 1450 1750 

* (I) 4~ri2,5re9, (II) {35,7e'iF~o~~~~T~o 

i~~ ~ F ~ ~'~1~)~~O~i~~( 

1. ~«[~~~~-h~4r Lz~(~E~~~ L Z -F ~ 

~~o 
2. ~llf'~~6U~~v7'G~~~rwl,m6~td. ~ ~ ~ o~ 

z, ~tl,~Z~~~~~I1~~"l,~a~~~` LZ~~ 

~~o 
3. ~~~~~6~~~Jc~4~rJ~z~~>JJz~~ 

~-~>, ~{ ~J6~J~~Lz1~1JJ~~~ ~G~z~~ 
~~o 

4l~4~t: a~~S~#~#n ~ 6~~J~i,~~~~ti~~~ ~ 

~~~~J'n ~ ~ ~~I~~~~~~f~o~ ~t ~'/zJ3l 
~6~ta ~ ~'~ ©;~~~al'Lz~~ bra 

L <~~~~ti~C l.~~a~z~afa~~6~6~ 

~~L ~~~b~o i~~J~>JJ'~FFz~. ~Lt~~ 

h ~~~~G't:. L ~~o 

O~,~j 120% L~l I~ ~ ~ 6~ L ~ ~-e 
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NC 

B 8-6 

DK20 

BL60/20 

BL428/49 

NC 

3-16 BL30/i 00 
3H-7 BL60/20 
6-4 BLi 60/ i 2 
7H4B 

NC 

BLi 60/i 2 

NC 

3H- 7 -7 

34¢MAX 

1 

DK2i 

A4-9 

BLi28/i9 

DK20 

BL 7 28/7 9 

B8-6 
~~~I# 
H17S 

7H4B 

B8- 6 

BL 1 60/ i 2 

DK24 

DK20 DK2i 

3-c~f16~-~' v o~~~ o~~I~J~T~ 
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~ ~ ~"— /~J1.7~(t~~~ ;~~~ Silicon rectifier, replaceable type of tungar bulbs 

~~~~ 
~'—. <i~ ~ 

s~ 09{ — z 

7St653-1 Z1 TN-6 

1St655-1 Z1 

9— F, 
r rr E39/45 ~ 

TN-10 7 - F, 
TN-15 9 4' 1~' E39/45 ~ i& 

I~'~ ff {~ F 

(V) 

~ ~ 
t}/ s~~~ff ~x~ft7~jl~k1 

(V) (V) 

1.3 (12A) 300 

1.3 (20A) 300 

~ ~~ 
tH1]~~ tt—v~p~it ~~~®Ymm~ 

210 8 260 —40-50 

210 15 300 —40--50 

3. t~fJ~~l~~~`~-~ta4~Z~~6~o 

~' o 

~~~~s~~J ~ Z~~ ~11J7J&9o~f~~fJ~°s~~A 

z~~o~o 
h~71&9~S~C6~~rL~~~> ~;~°so~2%~1~9 
6~ f'a`Ji~~C'~~~J~~,~' ~c  ~1~~~Jl ~;~ `c~ ~1. 

6. 6VL~~.O~i• ̂ r -T 9 -o~~'~t~~l~~~~ 

I~~:.rT 9 -t~~.~ld~ 1 12~~0~#$~ (1S1 

653-1Z10~t~gI~50W~~1S1655-1Z10~ 

~1~~~4~e t~t'L~~"1.~0~~#`nb~Seto~y}. 

~~~~.tab~~ ~ 6~gL~ LT-F~ b`o 
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#~ T~tT ~ ~ 
1~ ~!~#~t~~~r~c~z 
(1) g(~7~}~l~~~tcl~~I~~~~Z 

4>~'~F~o~ l~~~1,Jt'~ ~ c~ I~~h~~~~f~ L 

~i'~ o~~~~t7~L t~ ~ ~~ 3 ~~z5~~ ~~ ~ 

I~~~~O~taG~~ ~ I~ I.Z-F'~G~o 

~~~i ~~5~6~~ ~~~a~~iJRI~ 

etc ~ ~, ;"t 7~ f~ L 

f~ 0~ ~1 ~~ 

~'~~~ 

~-.fJ~~4~~~~c~ Goo 

20~-25°Cy~(~.6~ to h ~a:t~ A E~ 6~> 

J~ ~i ~ ~~~5:1.4>~~f~Z1~~i L to < to ~ o 

ti' ~ ~f ~ 

/7 T ~J 9OJ/J~~td:~x~Zf~~p9~6~td ~ ~-L 

~o 

~~~~Pr3LtdG~~~~~E~~~~r E~ td 

~o 

~h~~,~t7~ ~ z6~~~E~ ~ ~ 71c~xtff ~~ 

~~~n~ ~ lOmm 0~~ ~ ~~ ~~J fim~~ 

~Yl!L~o~~G~~~~t.:I~7 T ~6~~ ~7N~7~ 
~~I~LZ-Fc~G~o -- *j, s~~20-25°C 

L~~z~fj~ ~ t ~ ~ ~ ~~~~~~~ C fd ~ ~ ~' 

~ ~~~z1~:::~r~~~~-z~~G~° 

a~o 

J~~1~o~~ ~limt~-40°C 
~}j~~p 20 25°CL~~ 

~~ ~~'~~4~(~taG~o 

(WI ~If7 JnIJ Q) 

~~~~~ 6~~~~~~ ~~~~~ ~ ~ A ~~~ 
~~~z ~ ~t1%l~.a~~G~~~~Z~~31~~'~'~~~ 

~~° 

~~~IJIL~//1L~CDITi1:Y N^iJG 

~a• 

Idc•t s (/`F~~t'a~~) x (~J~~I-̀J~ 

Z±5%L~I~1~LZ-F~G~o ~~~i~~1.~~ 

~atdh6~'±2.5%1~I~Jt~~"c~Z~'~G~° ~f~ 

~~a~c~'I.ZG~7a ~I ~7i~1~LZ-Fc`~G~o l~~a~ 

•7d~LZ-F~G~° 

-~-~,s~f~1~~~~I~~~l~lr~~l,Z~~G~o ~ 

Y e 

(7) T'J ~ F'1~1~ (4' 9 r h ~J~rit~C~~) 

15V) ~~~~Cta.hfaG~~~4~4'9 r h~ 

OJ ~1~1©•.a Z 4 41~$~ 4" i1 r F ~1;~1iJz'~ 
O~~i a E~ 1 M12~, ~($}~;~4I~~°'k~l` ~) •y F ~iJi~ 
~C~sZ4~ 200kS2 ~, wi f~7h;• +,Is~~~4'9 
r F~i1~~~~~Sc'~~Zd~50kS2 ~Z~~~~° 

zo 



2. C71~ xet0~~ 

(1) 3 $~7'U •~ F~II~~~~ 

(2) 4 ~~~. 
IJ •~ F ~111~1)~t~ g 

..~~~.~a ~l~~~C47 

R 

Ry 

R 

~--- i 

— C i  ~ 2 
i '~Rs, •~ 

---~ 3 

~` +Ebb 

2D21 
~t l~ 
1 G50 

0 

—Ecc 

+Ebb 
2D27 #>_-l31G50 

2D21 ~ t-131 G50 

0 
Ecc 

~

+E

/

b

'

b 

/ 

1oKn 
Ecc 

07`9 •. r'~;n> =~T~~-y~v~~, h~t~y~ 

~i~~~t~y~~6~7 ,~ ~ ~ i F Gp;~o~~~~q 
6~> zc~~~~~~~~l~L~~o 

to #~ ~z b~ #~~ ~)~(~-F~~~A~~ ~ to ~ o~ 

~FE~#~~~6~ l,Z-F~ Go o

~1~rar~~~t~ ~ t~ y~ viL~1J~~~ A c~ 
~~~i~,~LzZ~~t~~4~~faJ~6~ (>i ~~ 

~~~~o 

Di Epp ~ t~ y~ +Ebb 

~' -h ~ I) % ~l I~Jl~)~ ~ ~ T J -1j' 

'~ Rg~~~ C~~ao 

~~~~~~J~/ZoZG~Ta~a9y~~C'~LZ4~ 7a~~> td 

~ td's ~~~~J"~1~~ 7a L. ~~~~ ~ ~~o 

~i lOKS2-~100KS2 0~~~~~~'1,ZI~'~~6~J~~1. 

~~o 

~~l~i~~~6~—lOV~~j~y~tah ~ ~ 7 6~ 

Rg~~~ C ~~;~~~~~ ~ ~~o Rg ~~d~~ 

~, X14°9 •r F'o~~~~~1~~~~~.,,t—L 

f~~~~~G~~~',~6~'~~~3r ~ to ~ ~~o 

QY~T r hI~~J'~J'~Lz;L~'h~'l,Z-F~G~a 

04~s~~~::~k1~~~4~~~~~~A~~1 

®lOKS2~l00KS2 0~~~~7~~'I,Z~~ Go o
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<3> m~ h ~~~ 7 ~J ~ ~ ~dJ;~~ 
d~J~~Jc~h ~ 41 4' q r F ~J aa~~ s 

~:Jfi~hh d~ 4{~~~4'~ q ^r F ~J :d ~~~ 

■rttCUf 

D~~~G'R~ ~ 3 — ~1 ~ fr= 1
a ,iLC 

<:~1~~'~o~~Az#~~~'~~{~ ~ 
n2  

6~ta 

~ ~~) 

td'~~~o 

1~~X~`J~~ta1~6~ta~9~~o~'z, ..~~~~~ 

~~o 

G~~~ ~~o 
h 9 ti—)~6~ 2D21 td~OJ-~}~(9 F ❑ i~1~ 
~~oI~~1~n~t~~16~h~'t.z~••~f 4~~pz. 

Z~~c U~o 

~~~~~~o~~ ~~—~•.~~Teo~~~o~ 

7 e 

4~0~~'~~wl~~~f~ilf:.o~t~gS6~/Z~,~ 9y o 

V ~ T~~/ 7

}

~Z10~T1"~

t

~~~'̀ ~'(

}
~c

}

jtd'tJ~h~~Z~ 

C, 9~ 4~~~L'Z~-~t~l'~~~~n~'~1 4L>~ 

~~~o 

~a~b ~ —fiJ~E~~Ij~Z~t~~z~1~t~Lz~~~~. 
t~ ~ I~~JJ~i~~J>~~Lz~ h ~~~z, 1~~Jc~ 
6~~~0~'~1~~J7n~zl~~r6~#~~a~~J~~z 

~~~~o 
~~ ~ ~~sz4~~lc a~~~~~fcLb~o~z> 

~e~~r ~~~P~i~E~200--300~~~~ ~4z: 9 

tao~~~h~~i~ o~t~a~E~> ~73o>>h~i~f 
1~f1~~4>~~LI~~'~1~5~~~~11ALZ> ~#~ti ~ 

~J, &3~~l,z~l~~ta ~ ~~'o 

;~~ 
1. ~a>~i~tl~s~Trf!£o~fi~i3L • Co~#s;~~c~6c~ h3a 
~L, 1D(~~{C~il.~~ff~i~~lbA~#l.%a~fkZo~fdZ~ 
h~~'o R • C~e~Z~Lf~~~c~~(f~6~~gdci3:~# 

2. 9 *t—~r7$ff0~~~~P,i1 F 9 i~Zi771~odi:V3, ii 
/— F t-9 ~k'7io~ q — F ~ii#J:~6Lta ~z~ h'x ~'a~ 
z~~~r~h ~~'t. 9't—.r~g~ t-9~ffo~~t~s 
EP11n~~z 9 -'t—•<~i~~t-Iz~`~~a }~~~ L ~~i~ h ~ 
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~~'~,~;~IA~7~ 

~~~7~:~~A~%~ 

5A~~-X 

2SF70 
1S90 

o-

ie#~F9!x 

5A~s-X 
2SF70 

1S90 

18 h7iR 

Epp=160V~~J~ 
Ipp~~l~~i>~50A 

R9

~ ~T ~-~A~A*,l~ T>

R, SA7~—x 

IPP Y~in~"~„~~,''~.~7~0~.,iiAV~~'13e1O~~~I.f~~J 

~ V~ V~ ~rJ~50A ~~;~ ~Z ~ o 

~1~~#A~~~J~1-n` z, ~J~e~o~~hl~zd~ 

~f 4'fT ~o~;~~A~~~6~L~~o 

220 V 0~ ~ ~ 7.552, 440 V 0~ ~ ~ 1552 

~~~~A~A~~~6~~~ta ~~~~~ ~ 

~~o 

220 V 0~ ~ ~ 2 S2, 440 V 0~ ~ ~ 4 S2 

EPp : 220 V 0~ ~ ~ 2SF70 1 J~~~ 

440V 0~ ~ ~ 2SF70 2 J~~~J~J~ 

Rg : 10052~~—ht~~Vsl~'fJ'~J'Lz -F~ 

~' o 

RS :220--•440V Z 4 S2 ~J~~I,Z~~ ~'o 

5 -H- ~f 4 ~~1~~0~~#1n~~~ A V~~1~iA~ 

~~~~~~ ~~~~~ ~~~~ ~-~lva 

~2A-~Ii/~J~1 ~ 

~2A-~lii~~ 220V0~~~ 8~-

440 V 0~ ~ ~ 16~-

~pp~1~~1~ ~~~'~>~O~~o4~10A0~~0~~ 

~!f]L~~CG~e 

~~ iT i -~}r~,~I.a~~A6~R~~~6~30V~z 

~~c~L~~o 

LP : ziL~ 4 /5~'t/ ~ /~ 1--~1.5mH ~~ 

~a 

• ~~~~6~J~Lz~~i~~ ~~~~~~ ti~a~ 

zl~~Lz~~4~o 

~~ ~ ~,L~T~fJ~~ "J ~ ~o 

Tr
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~f 4`f ~f h p i~#~~1~ 

2S854x2 25854  258150

-55V 

+475V 

-10V 

25854 258150 

258150 2SB150 

~~$zd~~t~~~~F_E6~rn C to ~ ~ 

150°C~~~.td4~~ ~ 4~ L ~~o 

~tj~~ja{3~~ : DC--l00H~ Zb~~C 10-~ 

10052 Z6~V~—~z~ ~ ~~~~ 1 KHZ Zzco~ 

3 ~- 4 ~, lOKHZ Z 10 ~~f~l~ta ~ ~~ q 

~45~~~~#~~5~~a 
'~,~ ~ Z, 200Hz---lOKHZ ~~o~~T7~~j~j~~ 

o.luFy~~z~,~~z, 7~~~i~—~`~~ 
d~ ~~,~z ~ ~ -t ~, o 

®~~1 ~ ~T i-}t : O.luF➢,l~d~L~~o5651, 

85A2 ~~~ ~ zd~ 0.02uF ➢~-F ~ 1_,Z 

-F~G~o 
`JEbb~~~~~~~ 
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t7~ T 7 ~ GJL ~~ II-Ipp ~"It~~~pA 

~~~~ 
C Capacitance 

E ac line voltage 

Eb de anode or plate voltage 

Ebb de anode or plate supply voltage 

Ec do grid voltage 

Ecc do grid supply voltage 

Ee Filament or heater voltage 

Ek do Cathode voltage 

Eo do output voltage of rectifier 

EP ac plate or anode voltage 

Erea Reservoir voltage 

Es Output voltage of transformer 

Eta Tube voltage drop 

Ez Ionization voltage 

Ezc Ionization voltage of stater-electrode 

egt Peak NO.1 grid voltage 

egg Peak igniton voltage 

epx Peak plate inverse voltage 

ePy Peak plate forward voltage 

eta Peak tube voltage drop 

egy Peak grid forward voltage 

F Filament 

f Frequency 

fP Palse repeatation rate 

Ix do cathode current 

Ib do plate or anode current 

Ir Eilament or rester curvent 

Iig do ignitor current 

Io do output current of rectiffier 

Ires Reservoir current 

ib Peak anode or plate current 

ic4 Peak N0.2 grid current 

i~g Peak ignitor current 

ix Peak Cathode current 

Op Operation fader 

P Demand power 

Po Peak output power 

K gn Guide circuit resistance 

REG Regulation 

Rr, Load resistance 

R p Anode or plate series resistance 

r. m. s Root mean square 

Ta Ambient temperature 

ta ,- averaging time 

Tb Balb temperature 

t;g Ignitor firing time 

tk Heatingup time 

Zug Drive circuit inpedance 

is Aa ~ n ~ a ~ 

5H89A (5H69) 

HV 957 7H57 

HX 966 (2H66A) 

HX 966A (2H66A) 

HX 968 7H76 

HV 972 (4H72) 

HV 9726 4H72 

71J J h ~1~1~SC ~ 

is oo ~ n l~ o ~ 

7G50 7G50A 

3G 1 2 (3G22) 

4G63 4G63A 

5G 1 O (5G1 7 ) 

5G 7 2 (SG1 7 ) 

5G33 (5G32) 

6G22 (6G27 ) 

6G45A (6G4S) 

6G85 6G21 

5696 (2D27 ) 

TX 915 TX920 

It3 0 ~ fC ~ a €1 

VR75 ST (VR7S-MT) 

VR90-ST (VR90-MT) 

VR705-ST (VR70S-MT) 

VR150ST (VR7S0-MT) 

IJ ~/—~ 

Ili o0 8 ft ~ oo 

7C27 2040 

DR 4GT (GR72A) 

GR72 GR12A 

~)c~~t~l~' U ~ h't~l~i~7~t~ 

is o ~ tc l~ o l~ 

8G384P 7332 

7390 4G~18P 
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( ) ~I~~~~~~~~ 

-

13 7 7 OA 2 W A (OA2 WA) 5G7 7 (60i 1/71 O) 5 DK20 (GC1 OD)  

OA4 -G (OA4-G)  13 5G32 (5632/C3J) 5 DK2 1 (*GS 1 OC) 1 7 

0B2WA (OB2WA) 13 5G84 (5684/C3JA) 5 

5G69 5 GM 1 1 A/GM-B-5  1 5 

1G32P 9 5H69 (*869-B)  3 GMH 1 9/GMH-B-2  1 5 

1 G35P (4C35A)  9 GN~H2 O/GMH-X-1  1 5 

i G45P (3C45)  9 6-4 (6-4)  17 GMH16/M2319  15 

1 G50A (2050A) 9 6D4 (6D4)  7 GR1i 13 

1 G84 (*884) 5 6621 (SC2 7 /G6J) 7 GR12A 13 

iH16 (S16)  3 6G45 (5545)  7 

7 S 1 653-1 Z7  1 9 6G51 7 HX-968D  3 

iS1655-iZi  1 9 6G58 (6858/760) 7 HV-972A  3 

6G59 <6859/760P) 7 

2G22P (5C22) g 6H51 3 I GX-1  1 1 

2G57A (5557, FG-i 7) 5 IGW-1  11 

2G66 5 7G57 7 IG13 17 

2D21 (2D21 )  9 7H57 (857-B) 3 

2H28 (3B28)   3 7H4B (7H4B)  17 SN-4Ai (SN-4, 631-P1) 13 

2H66 (866A)   3 SN4 GT (*SN-4, *631-P1)  1 3 

2H66A (*866-A)  3 85A2 (85A2)  13 

884 (884)  7 T66G-GT (*884)  7 

3-1 6  17 2040 13 TY-66G (*884)  7 

3G15 (C1A)  5 TX-920 (*FG-57) 7 

3622 (3D22A)  9 5550 (5550)  11 

3G49P (5949)  9 5551 A (5551 A)  11 VRA65/80 13 

3H-1-7 (3H-1-7) 17 5552A c5552A)  11 VR75-GT (*OA3A)  13 

3H-7 (3H-7)  17 5553B (5553B)  77 VR75-MT (OC2) 13 

5651 (5651)  t3 VRD90/50  13 

4Gi 4 (601 4/C1 K) 5 5727 (5727)  9 VR90-GT (*0B3A)  13 

4G23 (3C23)  5 5787WA (5787 WA) 13 VR90 MT 13 

4G48P (5948)  9 5822 (5822)  77 VRi05-GT(*OC3A)  i3 

4G63A (5563A)  5 5823 (5823)  13 VR705-MT(0B2) 13 

4G93 (393A)  5 6130 9 VRA135-T  i3 

4H22 (3822)  3 7390 9 VRAi45-T  13 

4H32 (4B32)  3 VRi50-GT (*OD3A)  13 

4H72 (872-A) 3 BL30/1 00  1 7 VR150-MT (OA2) 13 

4H73 (673)  3 BL60/20 17 VD-tOtA  11 

4H74  3 BL7 28/7 9  17 VD-102A  71 

4H88A (8008) 3 BL7 60/7 2 7 7 * g71~~11~1~ 
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