
 

 

REA TUBE
HANDBDUK
HB-3

RECEIVING

TUBE

SECTION—Part 2
Type 6A3 and beyond

In this section, data are given for those

types of RCA tubes employed primarily in

broadcast and home-television receivers.

These types are also used in many other

applications.

For further Technical Informcflion, write to

Commercial Engineering, Tub. anaflmonf,

Radio Corporation of America, Harrison, N. J.
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6A3

POWER AMPLIFIER TRIODE
 

 

Filament Coated
Vol tage 6.3 a—c or d—c v01 ts
Current 1.0 arm).

Maximum OveraH Length 5—3/8"
Maximum Seated Height 4—3/4"
Maximum Diameter 2—1/16"
Bulb 9 9 ST—16
Base Medium 4—Pin

Pin 1-Fiiament Pin B—Grid
Pin 2—Piate 0+0 Pin 4—Filament

Mounting Posi tion Any
BOTTOM VIEW (4D)

SlNGLE—TUBE AMPLIFIER

Typical Oberation and Characteristics ~Class A1 Amfilifier:  Pi ate 250 max. voi ts
Grid' —45 volts
Plate Cu r. 60 ma.
Amp. Factor 4.2
Plate Res. 800 ohms
Transcond. 5250 .

Load Res. 2500
Second Har. Dist. 5
Power Output 3.2

   
PUSH—PULL AMPLi Fl ER

Unless otherwise sfiecified, values are for two

Typical Operation: Pizza Bias Cathode 5

Plate 325 max. 325 max. volts
Grid' —68 -— voits
Cathode—Bias Resistor — 850 ohms
Zero—Sig. Plate Cur. 80 80 ma.
Load Res.(per tube) 750 1250 ohms
Effective Load Pes.(olatetop1aze) 3000 5000 ohms
Total Har. Dist. 2.5 5.0 Z
Power Output 15 10 watts

If a single GA; is operated cathode—Diased,the cathode—biasing resistor
should be 750 ohms approx.

The type of coupling used should not introduce too much resistance in
the grad circuit. Trgnsfgrmer— or impedance-coupling devices are recom—
mended. Vnen the grid Circuit has a resistance not higher than 0.05
megohm, fixed Dlas may be; used; for higher values, cathode pias is re-

quired. With cathode Dlas, the grid clrcuit may have a reslstance not

to exceed 0.5 megohm.

" Grid voitage referred to de—point of a—c operated fiiament.

Curues for the 6.43 are essentially the save as thase shown for fyfie 2.43.   
N

May 1' 1941 RCA IADIOTRON DIVISION TE TAT'VE DATA
ICA MANUFACYURING cowmv, INC
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RCA—6A6

CLASS B TWIN AMPLIFIER

Heater Coated Unipotential Cathode
Voltage 6.3 a—c or d—c volts
Current 0.8 amp.

Maximum Overall Length 4—11/16"
Maximum Diameter 1-13/16"
Bulb 0 ST—14
Base 4 Medium 7—Pin

Pin 1—Heater @ @ Pin S-Grid (Triode Tn
Pin 2-Plate (TriodeT2) ® @ Pin 6—Plate (Triode T.)
Pin B-Grid (Triode T2) Pin 7-Heater
Pin 4—Cathode

BOTTOM VIEW

For convenience. one tnode unit is identified as T1; the other as T2.

For additional curves and data, see Types 6N7 and 53, and the

RESISTANCE-COUPLED AMPLIFIER CHART. Th: charming conditions
and characteristics of the 6A6 are identical with those of
the 6N7 and 53.

  (~— Indlcaus a chlnge
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6A7

PENTAGRID CONVERTER

HeaterI Coated Unipotentiai Cathode '
Voitage 6. a—c or d—c voits
Current 0.3 amp.

Direct lntereiectrode Capacitances:
Grid #4 to Plate 0.30 uuf
Grid #4 to Grid #2 0.150 uuf
Grid #4 to Grid #1 0.150 uuf
Grid #1 to Grid #2 1.0 upf
Grid #4 to AH Other Electrodes (R—-F Input) 8.5 puf
Grid #2 to AU Other Eiectrodes(Osc. Output) 5.5 puf
Grid #1 to All Other Electrodes (Osc. Input) 7.0 puf
Plate to AH Other Electrodes (Mixer Output) 9.0 puf

OveraH Length 4-9/32" to 4—17/32"
Seated Height 3-21/32" to 3—29/32"
Maximum Diameter 1—9/16"
Buib _ ST—12
Cap Smal 1_ Metal
Base Small 7—Pin‘

Pin 1—Heater Pin 5-Grid #1
Pin 2—P1ate Pin 6—Cathode
Pin B—Grids #36465 Pin 7—Heater
Pin 4—Grid #2 Cap —Grid #4

Mounting Position BOTTOM VIEW (7C) Any

Maxim": Ratings, fyfiical Ofieiattng Conditions, and Curves
are the sale as far Tyfie 8,48.

 

' In circuits where the cathode is not directly connected to the heater.
the potential difference between healer and cathode should be kent as
low as possihie.
With shieid—can connected to cathode.
Requires different socket than medium 7—pin base.

 +lndicates a change.   
July 1. 1941 RCA RADIOTRON DIVISION DATA
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6A7S

PENTAGRID CONVERTER
RENEWAL TYPE FOR MAJ ESTIC RECEIVERS

 

 

Heater' Coated Unipotentiai Cathode
Voltage 6.3 a—c or d—c volts
Current 0.3 amp.

Overa‘l] Length 4—9/32" to 4—17/32"
Seated Height 3—21/32" to 3—29/32"
Maximum Diameter (without shield) 1-9/16"
Buib (with form—fltting shield) ST—12
Cap SmaH Metal
Base " Small 7—Pin
' In circuits where the cathode is not directly connected to the heater,

the potential difference between heater and cathode should be kept as
low as possible. .

‘ Requires a different socket than the medium 7-pin base.
' Basing arrangement isthe same as for the 6A7, except that the external

shield on the “75 is connected to cathode.

fyMcal operating Conditions and Curves for the 8,478 are the sale as for

Tyfie 5.48.  
 

6A8. 6A8'Co. 6A8'GT 4

PENTAGRID CONVERTER
 

 

   

Heater' Coated Unipotential Cathode '
Voltage . a—c or d—c volts
Current 0.3 amp.

Di rect Intereiectrode Cap.° “5 “9-0 “5'“
Grid III to Plate 0.06 0.26 0.26 m”

Grid lit to Grid ‘2 0.1 0.19 0.19 puf

Grid In to Grid 11 0.09 0.16 0.16 pyf

Grid 11 to Grid 12 0.3 1.1 1.1 pp!
Grid In to All Other

{ Eiectrodes (R—F Input) 12 9.5 9.5 )1,”

Grid 12 to All Other Electrodes

Except Grid ll (Osc. output) 5 11.6 ”.6 puf

Grid ‘1 to An Other Electrodes

Except Grid ‘2 (Osc. Input) 6.5 6 6 ppf
Plate to All Other

Electrodes (Mixer output) 12 12 12 pp?

. 3.2:“ {30:22.23 {320“
Seated Height 2?;wa 3332/3232.” {2341"

Maximum Diameter 1—5/l6' 1—9/16' 1—5/16'

Bulb Metal Shell, MT—B ST-iZ T-9

Cap Miniature Skirted Min. {Sk'srt‘ye‘de "6““

I In circuits where the cathode isnot directiy connected to the heater.
the potential difference between heater and cathode should be kept as
low as possilfle.
with shell of GAS connected to cathode. and with close—fitting shiew
on 6Ae-G and “3—61 connected to cathode.

*Indicates a change.
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6‘60
'0 6A8. 6A8‘G. 6A8- GT

PENTAGRID CONVERTER
(continued tron preceding page)

8.48 I 648-6 | us--61'

3 II II r s 11 Sh II 5“” "8'"Base 02‘?“ 533?; of:?al B—gin “£3923?“

Basing Designation BA 6-“ GT—BA

6A8, Shel! Pin 5—Grid ll

Pin 1 6AB—G. No con. Pin s-Grid l2
SAB-GT. Base sieeve Pin 7-Heater

Pin z-Heater

Pin 3—Plate

Pin u-Grids l3 5 ‘5

Pin 8-Cathode

Cap -Grid In

 

Mounting Position "3 Any
BOTTOM VIEH

CONVERTER SERVICE

Plate Voltage 300' max. volts
Screen (Grids #3&#5) Voltage 100 max. volts
Screen Supply Voita e 300 max. volts
Anode—Grid (Grid #2? Voltage 200 max. volts
Anode—Grid Supply Voltage 300 max. voits
Controi—Grid (Grid #4) Voltage 0 min. volts
Plate Dissipation , 1.0 max. watt
Screen Dissipation 0.3 max. watt
Anode—Grid Dissipation 0.75 max. watt
Totai Cathode Current 14 max. ma.
Typical Operation:

P1 ate Voltage 100 250 volts
Screen Voltage 50 100 vol ts
Anode-Grid Voltage 100 — * 'volts
Anode—Grid Supply Voltage — 250 voits
Controi—Grid Volta e -1-5 —3 voits
Osc.—Grid (Grid #1? Resistor 50000 50000 ohms
Plate Resistance 0.6 0.36 approxohms
Conversion Transconductance 360 550 meIos
Conver. Transcend. (approx.)

wlth Control-Grid Bias of

—20 volts 3 — pmhos
Conver. Transcend. (approx.)

with Control—Grid Bias of
—35 Volts -— 6 pmhos

Plate Current 1 3.5 ma.
Screen Current .3 2.7 ma.
AnodeLGrid Current 2 4 ma.
OsciHator—Grid Current 0.25 0.4 ma.
Total Cathode Current 46 10. 6 ma.

IOTE: T_he transconductance of the oscillator portion (not asciilatzing)
is 1150 micromhos underthe fgllowing conditions: platevolts,
screen volts. 55; controi—grid voits, —2; ancde-grid volts, 100;
and oscillatar—grid volts, —1.

' Anode--grid supply voltages in excess of 200 volts require use of
20000-ohm voltage-drnpping resistor by—passed by O 1 pf condenser.

lor fypical Olrcutt and Gail Design Details, refer to fybe 247.

q. Indicates a change.

DATA
Dec' 1' 1941 RCA lADIOTRON DIVISION

ICA MANUFACYUIING COMPANY. INC.
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6A8

WOPERATION CHARACTERISTICS
-OHM OSCILLATOR-GRID LEAK

 

E; =6.3 VOLTS PLATE VOLTS =aso
'6 SCREEN (GRIDS N23 8. N25)VOLTS=IOO

ANODE-GRID(GR|D N22)VOLTS =250—
VOLT SUPPLY THROUGH ZOOOO-OHM
DROPPING RESISTOR

CONTROL—GRID (GRID N24)VOLT$ =VALUE
FROM SELF-BIASING RESISTOR OF
300 OHMS

OSCILLATOR-GRID(GRID N2])LEAK :
soooo OHMS

OSCILLATOR—GRID CONDENSER=50 III“
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6AB4

HIGH-MU TRIODE
MINIATLRE TYPE PARTICULIRLY SUITABLE FOR CATHODE—IRIVE CIRCUITS

GEIERAL DATA

 

Electric“:

Heater, for Unipotentiai Cathode:

Voltage ....... . 6.3 . . . . . . ac or dc voits
Current ........ 0.15 . . . . ....... am

Direct lnterelectrode Without With External k.
Capacitances: External Shield Na. 3x6

Shield Tied to Cathode
Grid to Plate ....... 1. 5 1.5 Auf

 

Grid to Heater and Cathode. 2. 2 2.2 Iauf
Piate to Heater and Cathode. 0.5 1.4 uuf
Heater to Cathode ..... 2.9 2.9 upf

’ Plate to Cathode...... 0.24 0.2 upf
Cathode to Heater and Grid. 5. O 5.2 m.tf
Piate to Heater and Grid. . 1. 7 2.6 uuf

Mechanical:

Mounting Position ......... . .......... Any
Maximum Overall Length . . . . ........... 2-1/8"
Maximum Seated Length . . .............. 1—7/8"
Length, Base Sent to BuIb Top (Excluding tip) . . . . 1—1/2"13/32"
Maximum Diameter....... . .......... . . 3/4"
Bulb ...................... T-5—1/2
Base ..... SmaH~Button Miniature 7-Pin I(JETEC No. E7-1)

Basing Designation for BOTTOM VIEW. . . . . . . . . . 5CE
Pin 1—Plate o 9 Pin 5—No
Pin 2— Internal Connection

Shieid 0 0 Pin 6-Grid
Pin 3—Heater 4 Pin 7—Cathode
Pin 4-Heater 6 0

0

AMPLIFIER -0laso Al

Maximal Ratings. Dzsign-Center Values:

PLATE VOLTAGE ...... . ........ 300 max. volts
GRID VOLTAGE:

Negative bias vaiue ........... 50 max. volts
Positive bias value ........... 0 max. volts

LATE DISSIPATION ........... . . 2.5 max. watts
PEAK HEATER—CATHODE VOLTAGE:

Heater negative with respect to cathode . 90 max. volts
Heater positive with respect to cathode . 90 max. volts

Character I stlcs:    iate Voltage . . . . . . . 100 250 volts
athode—bias Resistor . . . . 270 200 ohms
Internal Shieid ....... Connected to ground
Amp] ification Factor..... 60 0

, «Indicates a _

MAY 1, 1952 DATAMWAIYMENT
umo conouuou o! mun. mum. um um
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6AB4

HIGH-MU TRIODE

Plate Resistance (Approx.). . 15000 10900 dhns
Transconductance...... . 4000 5500 0mhos
Grid Bias (Approx.) for

piate current of 10 “amp. . -5 -12 voits
Plate Current ..... . . . 3.7 10 ma

CURVES «
I for the 6AB4 are the same
i as those for each unit of Type 12AT7

I  

 

MAY 1, 1952
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6ABS/6N5
ELECTRON-RAY TUBE
INDICATOR TYPE WITH TRIODE UNIT
 

 

Heater' Coated Unipotential Cathode
Voltage 6.3 21—0 or d—c voits
Cu rrent 0. 15 amp.

OveraH Length 3—13/16" to 4-3116"
Maximum Seated Height 3—9/16"
Maximum Diameter 1—3/16"
Buib T—Q
Base Small 6—Pin

Pin l—Heater Pin 4—Target
Pin 2—Piate Pin 5—Cathode
Pin 3—Grid Pin 6-Heater

Mounting Position BOTTOM VIEW (6R) Any

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS

Piate—Supply Voltage 188 max. voits
8 max. vo ts

Target Mm“ {100 min. volts
Typicai Operation:

Piate and Target Suppiy 135 135 volts
Series Triode—Piate Resistor” 0.25 1.0 megohm
Target Current 1A 2 1.9 ma.
Triode—Piate CurrentA 0.5 0.13 ma.
Triode—Grid Voitage (approx.)

For shadow angie of 0° —10 —15.5 V0115
For shadow angle of 90° 0 0 voits

I [n circuits where the cathode is not directly connected to the heater,
the potential difference between heater and cathode should be kept as

a low as possible.
Designated as R In circuit diagram under Type 6E5.
Subject to wide variations.
Fur triode—qria bias of 0 volts.

@Indicatcs a change.
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AVERAGE CONTROL CHARACTER LST ICS

E; =6.3 vous
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TELEVISIOSN AMPLIFIER PENTODE
SlNGLE-ENDED METAL TYPE
 

 

Heater: Coated Unipotentiai Cathode
voltage n-c or d-c voits
Current 0J5 Imp.

Direct Interelectrode Capacitance52°
Grid to Put 0.015 max. III"
III at I uuf
ou put 5 uuf

Maximum Overall Length 2—5/8"
Maximum Seated Height 2—1/16'
Maximum Diameter 1—5/16'
Buib Meta] Shell,
Base Small Wafer Octal 8-Pin

Pin l-sncilr 5-cuhodo
'in Z-NII Pin 6—scrocn
Pin J-Sugércasor Pin 7-uoator
HIII-GrId PIne-Plat.

Mounting Position BOTTOM VIEW (8N) Any

AMPLIFIER

P1 ate Voltage 300 max. voits
Screen Voltage 200 max. volts
Screen—Suppiy Voltage 300 max. voits
Plate Dissipation 9 3.75 max. watts <—
Screen Dissipation 0.65 max. watt
Tyfii'cal Ofiznation and Characteristics—Ctass A1 Anph‘fier:

Condition 1' Condition II"

Heater: 6.3 6.3 volts
Pi ate 300 300 vol ts
Suppressoru 0 0 voits
Sc reen-Suppi y I! 200 300 vol ts
Series Screen Resistor — 30000 ohms
Grid ## ° -3 —3 min.voits
Plate Res. 0.7 0.7 aggroxmegohm
Transcend. 5000 5000 pm as .
Grid Bias for

transcend. z 50 umhos -15 -22.5 voits
Plate Cur. 12.5 12.5 ma.
Screen Cur. 3.2 3.2 ma.

:vith shell connected to cathode.
condition 1 is with fixed screen anpp] .
'Condition 11 is with series screen roustor.
l screen—suppix voltages In excess of 200 voits require the use of a

series-droprlng reSIstor to limit the vaitage at the screen to 200
volts when he plate current is at its normal value at 12. s nllil-
anperes
“5,,be obtained with catnode-Dins resistor having a minimum vulua 01

on
”The d-c resistance In the grid circuit should not exceed 0. 25 megohm

with fixed bias, or o. 5 megohm with full cathode bins and a series
screen resistor.

6 rrecautions should be taken to insure that dissipation rIItIng is not
exceeded with sweet“ line-voitage fluctuations, expecinlly in the
case of fixed-oias operation.
The suprressor shouid be connected in r—f and i-! stages directly to
?round a minimize ieedba
he potential diflerence betnen heater And cathode shouldbe kept u

lol u possibi.
Note: It Is characteristic o'ahlgh gm tube to show appreciable chlngn

of inyut capacitance and Input conductancevith plate current. In
high- requency circuits, it is necessary to take precautlons to
minimize this effect.

’  «Indicates a change.

Dec. 1' 1941 RCA RAD'IOYION DIVISION DATA
RCA MANUFACVUIING cowmv INC
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6AB7

AVERAGE PLATE CHARACTERISTICS

E-r=6.3 VOLTS SCREEN VOLTS=200

SUPPRESSOR VOLTS=O

0

PLATEUb) 0R SCREEN (ICZ) MILLIAMPERES

JUNE 2|, I933 RCA RADIOI’RON DIVISION ‘ 92c-6I40
ICA MANUFAC'UIING COMPANV. INC.
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6AB7

TELEVISION AMPLIFIER PENTODE
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AVERAGE CHARACTERISTICS

TYPE 6AB7

SUPPRESSOR VOLTS = O
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AVERAGE CHARACTERISTICS
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6AC5-GT/ 6AC5-G ¥ "
HIGH-MU POWER AMPLIFIER TRIODE
 

     

  

 

 

   
 

Heater. Coated Unipotentia‘l Cathode
Voltage 6.3 a—c or 01—: volts
Current 0.“ amp.

Maximum Overall Length 3—5/[16'
Maximum Seated Height 2-3 '4' <~
Maximum Diameter 1—5/16'
Bulb T-9,
Base 9 intermed. Shel] Octal 6-PIh

Pin i—No Connection P|I'I5-Gl’id
Pin Z—Heater 0 Pin 7-Heater

"Plna-Elaie PinB-Cathodi
ounting osition nye. ,0

0°...
BOTTOM vIEw (G—eo)

CharacterIstIC§

Plate Voltage 250 max. voits
Grid Voltage +13 'oits
Amplificatlon Factor 125
Plate Resistance 36700 ohms
Transconductance 3000 umhos
Plate Current 32 In.
Grid Current 5 ma.

Anpilfler
Plate Voltage 50 max. volts
Peak Plate urrent (per tube) 110 max. ma.
Average Plate Dissipation 10 max. watts
Iyfitcal Oberatian—Class 8 Power Aafiltfler:

”nless otherwise sbecified, values are for 2 tubes
Plate Voltage 250 volts
Grid Voitage 0 volts
Peak 4— F Grid-to-Grid Voltage 70 voits
Zero- Signal D—C Plat Current 5 ma.
Effective Load Res. ipiate to plate) 10000 ohms
Peak Power input 950 um.
Power Output 5 prox. watts

Dynaatc-L‘oupled Class .41 Anfilifter— Nth type 6 as Driver:
Piate- Supply Voitage 250 volts
Grid Voltage A volts
Average Piate Current 32 ma.
Average Piate Current of Driver 5.5 ma.
input Signal to Driver (RNS) 16.5 volts
DrIver Grid Resistor 1.0 max. megohm
Load Resistance 000 ohms
Harmonic Distortion 10 I
Power Output " 3. 7 watts

I in circuits where the cathode Is not directiy connected to the heater,
the patentiai difference between heater and cathode should be kept as

low as Imssibie.
ABias vo tage for both the 6AC5—GT/6ACS-G and the driver is developed

by the Dynamic—Coupied connection shown in the circuit arrangement.
The total d—c resistance in the grid circuit of the driver shouid not
exteed 1. O megohm. The main purpose of the 25000-uhm resistor is to
prevent a current surge occurrlng whiie the tube is warming up.
When driver is operated
up Io the gr|d_current DYNAMlC-COUPLED CONNECTION
point, it is possibie to

obtainapower output of
M. 3 watts with approxi—
mateiy 16! distortion.

«Indicates a change. OUTPU1

'+

INPUT PLATE
SUPPLY

The 1icense extended to the purchaser of tubes appears in the License
Notice accompanying them. Information contained herein is furnished
without assumirg any obiigations.

May 1, 1941 . DATA
RCA IADIOTRON DIVISION
flCA MANUFAC'UIING cowmv INC.
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AVERAGE PLATE CHARACTERISTICS

Ef‘ = 6.3 VOLTS
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6AC7/I852 ¥
TELEVISION AMPLIFIER PENTODE

S i NGLE—ENDED METAL TYPE
 

 

Heaters Coated Unipotentiai Cathode
Voltage 6.3 e-c or d-c volts
current 0.!5 enp.

Direct intereiectrode Capacitances:o
Grid to Plate 0.015 mu. up?
In ut 11 hp!
Ou put 5 In”

Maximum Overall Length 2-5/8"
Maximum Seated Height 2—1/16"
Maximum Diameter ' 1—5/16'l
Bulb Metal Sheii, MT—8
Base Smaii Wafer Octal 8—Pin

Pin l-sheli Pin S-Cethodo
rln z—Heeter Pin 6-screon
Pin 3-su pressor Pin 7-Hester
PlhI-Grid Pin a-Piata

Mounting Position BOTTOM VIEW (8N) Any

AMPLIFIER

Piate Voitage 300 max. voits
Screen Voitage 150 max. volts
Screen—Suppiy Voitage 300 max. volts
Piate Dissipation 3.02 max. watts
Screen Dissipation 0.38 max. watt
Typical Ofieration and Characteristics-Class .41 Amplifier:

Condition I‘ Condition II“

Piate Voita e 300 300 voits
Suppressor O 0 volts
Screen—Suppiy # 150 300 voits
Screen Series Resistor — 60000 ohms
g‘athode—Bias Resistor ## 160 160 min.ohms

ate Res. 1.0 1.0 aggroxme ohm
Transcond. 9000 9000 pin 0?
Piate Cur. 10 10 ma.
Screen Cur. ’ 2.5 2.5 ma.

° with she” connected to cathode. _ .
# screen-suppig voitages in excess 01 150 volts requlre the use of a

series‘droptnng resIstor to limit the voltage at the screen to 150
voits Itheh he plate current isat its normal vaiue 0f 10 miliiamperes.
gohqnion l with fixed screen suppiy gives a sharp cut-off character-
Is Ic.

" Condition 11 with series screen resistor gives an extended cgt-oif
chereggegIstic for applications where gain Is controlled by varIatlon
o r: as.

”Cat ode-Dias resistgr should he adjusteq t9 give a piste current 01
10 ms. the d—c res-stence III the grid circuit shouId not exceed 0.25
IhegohIII when the screen voltage is obtained from a fused source. When
a serles screen resistor Is used with full cathode bias, the d-c re-
sistance ii) the ?fId circuit may be as high as 0.5 megohm.

i The potentIgi di ference between henter and cathode s ouid be kept as
10‘ as possmie. . _
The supgressor shouid be connected in r-f and I-f stages dIrectiy to
round 0 minimize teedback. .

N0 E: it is characteristic of a high gm tube to shouapprecubie chen es
of input cagacitance and input conductencemth plate gurrent. In'h‘gh-
frequency eIrcuits, it wi‘ll be necessnryto take precgutlons.t9 mlnIIhile
this effect. The use of the MU as II high-gain hudIo amplifier Is not
recommended unless the heater is operated ruin a battery source.

e—lndicates a change.   
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AVERAGE PLATE CHARACTER ISTICS

E;=6.3 VOLTS CONTROL-GRID VOLTS=0
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