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Sylvania Technical Manual

Introduction

The 14th Edition Sylvania Technical Manual is
completely revised and updated. A replacement
guide for Semiconductors has been added, as
well as technical data on the latest receiving and
television picture tubes. The semiconductor
guide provides replacement information for more
than 28,000 types.

Industry—wide in scope, the manual is prepared
primarily for the service technician engaged in
the trouble-shooting and repair of home enter-
tainment equipment. The engineer, industrial
technician, student of electronics and home
experimenter will also find it a valuable addition
to their technical library.
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21FBP22A ....... 504 21ZPAC ......... 526 23CP4........... 526 23FDP4 ..

21FCP4 .......... 524 22BH3 ...... .... 94 23CP4A ......... 526 23FHP4
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FULL WAVE GAS RECTIFIER 024
0Z4A, 0Z4G

Cold Cathode Diode

Construction
024, 0Z48A. . .ccvereiiininnnn Metal MT8
(1.2 T Glass T-7 MT8
BASE..ccoesroessatssnossasscanacnnns Octal
BASINE cevveerenrenanirineesnssennsnsons 4R
Outline
Maximum Diameter ............ 1.031 In.
Maximum Seated Height ....... 2.063 In.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA

HEATER OPERATION
Heater Voltage ......i.viiiiiiiiiiieriiiiiiiiireneeensenssssseenasannnnaasaans None Required

RATINGS (Design Center Rating System)
024, 024G 0Z4A

Peak Starting Plate Supply Voltage (Min.) .......ccovvivvinnninn, 300 300 Volts
Peak Inverse Plate Voltage ..........coivvuivvinnnn 880 880 Volts
Peak Plate Current .........ccovviininiiinnnnnnnnnnn 270 330 Ma
DC Output Current (Max.) ...coeevinrernnneennennns 90 110 Ma
DC Output Current (Min.) ....cciiieiiiinereierennernenneriineenne 30 30 Ma

CHARACTERISTICS AND TYPICAL OPERATION
0zZ4, 024G 0Z4A

Peak Plate Voltage (Per Plate) 380 440 Volts
Filter Input Condenser......o.oiiiiiinerneiiiiiieeennnnaeannns .. 8 8 uf
Total Effective Plate Supply Impedance (Per Plate) .. 800 600 Ohms
Voltage Drop for Ib = 110 Ma (Per Plate) ..................... .. — 24 Volts
Voltage Drop for Ib =90 Ma (Per Plate) ............coviuvvnnnnn, 24 — Volts
DCOUtpUt Current. . ... ittt itiiiiiiernstoensnennnsasanansans 65 110 Ma
DC OUtpUt VOIaBe ....ciiiiiinietrtnnininnnccoennnnnnnnsonnenans 275 310 Volts
Color Television Type
HIGH VOLTAGE RECTIFIER ]Anz
Filamentary Diode ]
Construction ............ Compactron T-9 —
Base ..oieviiniinnnnn Button 12 Pin, E12-70
Top Cap. Small, C1-34
Basing®.. .
OULIING ©everereeernnerenenenencncnens - 9
Maximum Diameter
Maximum Seated Height....... 2.750 In.
Maximum Overall Height....... 3.125 In.
ELECTRICAL DATA (PR
FILAMENT OPERATION
Filament Voltage®) 1.25 Volts
Filament Current ......c.cciiiiiiiieriiiienenncneeenneeenieacnnnns 200 Ma
DIRECT INTERELECTRODE CAPACITANCES
Plate to Filament .. ... ciiiiiiiiiiieiiiiieteeeieiieniotnnnrasnneesosencotnsanss 1.6 Pt
RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®)
Peak Inverse Plate Voltage (Max.) 26,000 Volts
Peak Plate Current (Max.) 50 Ma
Average Plate Current (Max.)......... 0.5 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib = 7.0 Ma........ovvniinertanennennessasaeososansannnn 225 Volts
NOTES:

(1) Under no circumstance should voltage fall below 1.05 volts or exceed 1.45 volts.

(2) For operation in a 525 line, 30 frame system as described in **Standards of Good Er)gipeer-
ing Practice for Television Broadcast Stations; Federal Communications Comrmssnon.”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.



20 Sylvania Technical Manual

(3) Terminals 4and 10 may be used as tie points for components at or near filament potential.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

1AY2 HIGH VOLTAGE RECTIFIER

Filamentary Diode

P

Construction
Base ..........
TOP Cap tevririinieniennns ....Small, Cl- 34 f f
BasSing...ooviieiiiiiiiiiinnns
Outline

Maximum Diameter ............ 1.188 In.

Maximum Seated Height ....... 2.680 In.

Maximum Overall Height ...... 3.060 In. 1AY2

ELECTRICAL DATA
FILAMENT OPERATION
Filament Voltage®) 1.25 Volts
Filament Current . 200 Ma
DIRECT INTERELECTRODE CAPACITANCES
Plate to Filament ... ..ottt iiieeietnenneresersnnnnnnnnsnnas 1.4 Pf
RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®

Peak Inverse Plate Voltage (Max.) ....iivuiuuieninereeniinnnieeenreeanssnnns 26,000 Volts
Peak Plate Current (Max.) .......vviviinenrnnccnnnns ceen - 50 Ma
Average Plate Current (Max.) 0.5 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib = 7 Ma ... ottt ittt i e iaannenenans 75 Volts

NOTES:
(1) Under no circumstances should voltage fall below 1.05 volts or exceed 1.45 volts.
(2) Foroperation in a525line, 30 frame system as described in *'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range uniess the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

1BC2 HIGH VOLTAGE RECTIFIER

Filamentary Diode

Construction ............. Miniature T-6%2
Base ....... mall Button 9 Pin, ES-1
Top Cap ....
Basing®
Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height . .2.250 In.
Maximum Overall Height ......2.531 In.
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ELECTRICAL DATA
FILAMENT OPERATION

Filament Voltage®................ 1.25 Volts
Filament Current ........cocooiuieneceeieinnnn 200 Ma
DIRECT INTERELECTRODE CAPACITANCES

Plate to Filament .......... heseeetireresaneennnnns erectcsaseestenaeranns 1.0 Pf
RATINGS (Design Maximum Rating System)

Pulse Rectifier Service@

peak Inverse Plate Voltage (Max.) .. tieieees. 15,000 Volts
pPeak Plate Current (Max.) .............. . 45 Ma
Average Plate Current (Max.) .... 0.5 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop fortb =7Ma .........oviiiiinninnn., 80 Volts

NOTES:

(1) Under no circumstances should voltage fall below 1.05 volts or exceed 1.45 volts.

(2) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(3) Pin No. 7 may be used as tie-point for filament resistor or tied directly to filament. Do
not connect to any other circuit.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

HIGH VOLTAGE RECTIFIER 1BH?

Filamentary Diode Ll
Construction ............. Miniature T-6'»
Base ............ Small Button 9 Pin, E9-99
With Solders Lugs on Pins 1and § Tet
Top Cap ..... Ceriieeianen Ceireeeeaeas C1-45
Basing ..
Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height .......2.250 In. i
Maximum Overall Height ...... 2.716 In.
ELECTRICAL DATA
FILAMENT OPERATION
Filament Voltage> 1.25 Volts
Filament CUrrent .. ...ttt iiiiiiiisseeeeeceesesossnnscsossseesaananas 200 Ma
DIRECT INTERELECTRODE CAPACITANCES
Plate 10 Fillament .. ..coiuiiineiiiitiiiiiiiiaiiiiiiiiineeiietrineneiiooannannn 1.0 Pf
RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®)
Peak Inverse Plate Voltage (Max.) 18,000 Volts
Peak Plate Current (Max.) ....... . 45 Ma
Average Plate Current (Max.) ....iiiiiiiiiiiiertiiietosnsrnnnnsnerreesnnnnns 0.5 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib = 7 Ma ... iiiiiiiiiiiiiiiniiiiiiiiererrrinieieanennns 80 Volts

NOTES:
(1) Under no circumstances should voltage fall below 1.05 volts or exceed 1.45 volts.
(2) For operation in a 525-line, 30-frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.
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Color Television Type
IBYZ HIGH VOLTII\GE RYECTIFIER

Filamentary Diode

Construction

Base ........

Top Cap  tiviiirnnininnnnnnns Cl-1 or C1-34

Basing® ...iiiiiiiiiiiiiiiieien 12HZ

Outline  ...i.iiiiiiiiiiiiiiiiiiennnnns 9-98
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.750 In.
Maximum Overall Height ....... 3.125 In.

ELECTRICAL DATA
FILAMENT OPERATION

Filament Voltage™............
Filament Current ....... teenccecenseane e e ascerecsessteransorestsacens

1.25 Volts
200 Ma

DIRECT INTERELECTRODE CAPACITANCES
Without Shield
Plate to Filament and Internal Shield...........cciiiiiiiiiiiiiieenennnnnnsn 1.6 pf

RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®)
Peak Inverse Plate Voltage
Total DC and Peak (Absolute Max.)......c.eviiieennnnnninnnnennnenennn vee... 26,000 Volts

DC Component (Absolute Max.) .....c.oivivieiininnnnnnnnnn. 22,000 Volts
Steady State Peak Plate Current (Design Max.).............. 50 Ma
Average Plate Current (DC Output) (Design Max.) .......ocvevvueuenn. eeaes 0.5 Ma
AVERAGE CHARACTERISTICS
Instantaneous Tube Drop (Approx.)for Ib=7.0Ma .......ceiirvrrennnnnnn. 225 Volts

X-RADIATION CHARACTERISTICS

Maximum X-Radiation ...t eiiiiiiiiiiressesessonsoeeennnennnans 25.0 mR/h
X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended
Practice for Measurement of X-Radiation from Receiving Tubes,’ dated February 1968 and
quality controlled in accordance with JEDEC Publication No. 73, ‘'Recommended Practice
for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator
Receiving Tubes.”

Lot acceptance sampling procedures for the manufacturer's initial and life tests for X-
Radiation are based upon MIL-STD-105, **Military Standard Sampling Procedures and Tables
for Inspection by Attributes.’”’ Lot acceptance and life control limits are established sub-
stantially below the X-Radiation Characteristic Maximum.

NOTES:

(1) Under no circumstances should voltage fall below 1.05 volts or exceed 1.45 volts.

(2) For operation in a 525 line, 30-frame system as described in ‘‘Standards of Good Engi-
neering Practice for Television Broadcast Stations; Federal Communications Commis-
sion;’’ the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning
cycle.

(3) Only pins 4 and 10 may be used as tie points at or near filament potential. Pins 3, 7and 9
are not to be used as tie points for external components. Pins 1 and 2 are to be utilized
as the high voltage output filament terminal. Pins 8or 12 arg to be utilized as the low side
filament terminal. Good high voltage practice dictates that a minimum of one half inch
be maintained between the tube envelope and the filament and/or DC output leads.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.
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Color Television Type
HIGH VOLTAGE RyECTIFIER lﬁaﬁT"B3GT

Filamentary Diode

Construction .....eoeeiiiaiiiian. Octal T-9
Base() . i cueennn BS 82, B6-8, B6-60, B6-144
B7-166, B7-211, B8-6 or B8-58

TOP CaP.eeereerresensnrennns Small, C1-34
BaSing® .v.ievieneenanns Cetieeaees .3C
Outline ... ...9-51 or 9-52
Maximum Dlameter ....... ....l 188 In.
Maximum Seated Height.......3.312 In.
Maximum Overall Height....... 4.062 In.

ELECTRICAL DATA
FILAMENT OPERATION

Filament VORaBe ), ..ottt ittt ittt ittt ieiiiiieeranrennreiaecenans 1.25 Volts
Filament CUITENT o ...t iitttiiatee et iiitttasaoasasassasesnsssnnssnnnaennns 200 Ma
DIRECT INTERELECTRODE CAPACITANCES

Plate to Filament and Internal Shield.................... Ceeserenetiiiiaeaeees 1.3 Pf

RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®)
Peak Inverse Plate Voltage

Total DC and Peak (Max.) ...ovvviineernnineriniennnnennnas vttt 26,000 Volts
DC(MaX.)evvveiiionnrenenennnnnnnns 22,000 Volts
Peak Plate Current (Max.) .......... 50 Ma
Average Plate Current (Max.).......ccoiiiiiineiiiininiineeneennenans Cieeeaes .. 0.5 Ma
RF Voltage Rectifier
Peak Inverse Plate Voltage (Max.) .. ...coiuiiiiiiiiiiiiiiinersossnoiinnanans 33,000 Volts
Peak Plate Current (Max.) .......ceoveviennninnnnnn, 35 Ma
Average Plate Current (Max.).....coeeveeiinnnnna. 1.1 Ma
Frequency of Supply Voltage (Max.) ................ e Ceieeee 100 KHz
Min.) Lottt 1.5 KHz
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib = 7.0 Ma (Approx.) ......... Ceeeresetiieeariaaas vee 100 Volts
NOTES:

(1) On the 5 pin bases, Pins 1, 4, and 6 are omitted. On the 6 pin bases, Pins 4 and 6 are
omitted. On 7 pin bases, Pin 4 is omitted.

(2) Socket terminals 1, 3, 4, 5, 6, and 8 may be connected to terminal 7 or to a corona shield
which connects to terminal 7. Terminals 4 and 6 may be used as tie points for components
at or near filament potential.

(3) Under no circumstances should the filament voltage be less than 1.05 volts or more
than 1.45 volts.

(4) For operation in a525-line, 30-frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

HIGH VOLTAGE RECTIFIER 1K3/1)3

Filamentary Diode

Construction ....ccvviiiiiiiann. Octal T-9
Base® ..... B6-8 or B6-60
TopCap ......... Small, C1-34
Basing® ,.......oiiiiiiiiiiiiii e, 3C
Outline® ...9-53 or 9-54

Maximum Diameter ............ 1.188 In.

Maximum Seated Height ....... 3.000 In.

Maximum Overall Height ...... 3.562 In.
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ELECTRICAL DATA
FILAMENT OPERATION

Filament Voltage ). .. ittt ittt etiieeeeeeenniaeeeeaeeenannnnn 1.25 Volts
Fillament CUrrent ... .. ...ttt et iteae e naneranneannns 200 Ma
DIRECT INTERELECTRODE CAPACITANCES

Plate to Filament and Internal Shield (APProx.) .....coviiieineeeeeennnnnnnnnn. 1.6 Pt

RATINGS (Design Maximum Rating System)
Pulse Rectifier Service)
Peak Inverse Plate Voltage

Total DC and Peak (MaX.) ..ouuierritnnetieeenenaiaeaeeereeennnnneeennnnnnns 26,000 Volts
[0 T O (I B 22,000 Volts
Peak Plate Current (Max.) ..........iiiiiiiiiiiiiiinnnnnns 0 Ma
Average Plate Current (MaX.) .......unniitieteenioennnneeeenseiinnneeeeeenenn 0.5 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib =7 Ma (APPrOX.) .evuuutteneerrnnernnnannenennneenns 225 Volts
NOTES:

(1) Bases B6-8 and B6-60, Pins 4 and 6 removed.

(2) Socket terminals 1, 3, 4,5, 6, and 8 may be connected to terminal 7 or to a corona shield
which connects to terminal 7. Terminals4 and 6 may be used as tie points for components
at or near filament potential.

(3) Outline 9-53 applies with Short Intermediate Shell Octal Base (B6-60). Outline 9-54 applies
with Intermediate Shell Octal Base (B6-8).

(4) Under no circumstances should the filament voltage be less than 1.05 volts or more
than 1.45 volts.

(5) For operation in a525-line, 30-frame system as described in ‘*Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,'’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close

range unless the tube is adequately shielded.

Precautions must be exercised during the

servicing of equipment to assure that all shielding components are replaced to their intended

positions before the equipment is operated.

Color Television Type

V2 HIGH VOLTAGE RECTIFIER

(Focus Rectifier)

Filamentary Diode

Construction ............. Miniature T-6'»

Base ............. Small Button 9 Pin, E9-1

Basing® .9uU

Outline ... i 6-2
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In.

ELECTRICAL DATA W
FILAMENT OPERATION
Filament Voltage d). ... . ittt ittt e iiaaaeeeeeeeannnnnns 0.625 Volts
Filament CUIrent ... ...ttt it it eeiintnnnnnaeaeannnn 300 Ma
DIRECT INTERELECTRODE CAPACITANCES
Plate to Filament (APProX.) uueieiiiiiiiiit e iiteenneseeeeeesnnnnnnnneneannnnn 0.8 Pf
RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®)
Peak Inverse Plate Voltage

Total DC and Peak (MaXx.) ..uiiuietiinniiiiiiiiiiiiiiiiiiennrtnieecsnnennnns 8260 Volts
DC (Max.).eoiiriiiiiiniiniiiiannnnnennnn 7000 Volts

Peak Plate Current (Max.) 11 Ma
Average Plate Current (Max.).o.ooviiiiiiiiiiiiiinnnn. 0.6 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib =7 Ma (APProOX.) .cevieieiiiennneeesereennnnnnenenes 135 Volts

NOTES:

(1) Socket terminals 2, 3, 7, and 8 shall not be used. Terminal 6 may be used as a tie point
for components at or near filament potential.
(2) Under no circumstances should the filament voltage be less than 0.525 volts or more

than 0.725 volts.

(3) Foroperation in a525-line, 30-frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.
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Color Television Type
HIGH VOLTAGE RYECTIFIER ]XZB

Filamentary Diode

construction ............. Miniature T-6%2
BASE .eiiinnnn Button 9 Pin, E9-1
Top Cap .Skirted Miniature C1-2 or C1-33 T6}
aasingm. e teeeeseseiiiaia. PPN 9Y
Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height .......2.563 In.
Maximum Overall Height ......2.844 In.
ELECTRICAL DATA
FILAMENT OPERATION
Filament Voltage 1.25 Volts
Filament Current 200 Ma

DIRECT INTERELECTRODE CAPACITANCES

Plate to Filament and Internal Shield.......ciiiiiiiiiiiiiiiiiiiiieieniennnens 1.0 Pf
RATINGS (Design Maximum Rating System)

Pulse Rectifier Service®

Peak Inverse Plate Voltage

Total DC and Peak (Max.) . 22,000 Volts

DC (Max.)...oovivnierennninn 18,000 Volts
Peak Plate Current (Max.) 45 Ma
0.5 Ma

Average Plate Current (Max.)
CHARACTERISTICS AND TYPICAL OPERATION
Positive Peak Plate Voltage....... e ettt Ceeeenaas 18,000 Volts

Negative Peak Plate Voltage.. . 2000 Volts
DC Output Voltage (Approx.).. . 18,000 Volts
DC Output Current (Approx.) ...... ves 100 ua
Peak Plate Current .........ccoiviiinviinninnnnns 35 Ma
Tube Voltage Drop With |Ib =7 Ma (Approx ) I eees 100 Volts

NOTES:

(1) Pins3and 7 can be used as a tie point for the filament dropping resistor and high voltage
resistor. Do not connect to the low voltage circuits.

(2) For operation in a 525 line, 30 frame system as described in ‘'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

HIGH VOLTAGE RECTIFIER 2AH?

Heater-Cathode Diode

Construction.............. Compactron T-9
Base .. .Bufton 12 Pin, E12-70
TopCap ..ovvveinnnns R .Small, C1-34
Basing(d) ... . iaenen seereceaconane 12DG
Outline ............ .9-91
Maximum Diameter ...... ,..1 188 In.
Maximum Seated Height .......3.000 In.
Maximum Overall Height ......3.375 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage®.......... e reeeteatttattisttestitanceasttasenonnns
Heater Current ............... sesesesenseuissseessecsccans teeesncecrsssnean

2.5 Volts
eecas 300 Ma
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DIRECT INTERELECTRODE CAPACITANCES

Plate to Heater, Cathode, and Internal Shield (AppProx.).....ccouvieeeennnnnnn. 1.4 Pf
RATINGS (Design Maximum Rating System)

Pulse Rectifier Service®)

Peak Inverse Plate Voltage

Total DC and Peak (Max.) .....oovvveunnnnnn 30,000 Volts
DC (Max.).eeveeiiiniiiinanenenn. 24,000 Volts
Peak Plate Current (Max.) ....... 80 Ma
Average Plate Current (Max.) . ..ot iiin ittt iiieneeiosnneenrannneennennns 1.5 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib =7 Ma ... .o ittt i 100 Volts
NOTES:

(1) Pins designated Internal Connection (IC) may or may not have connections to internal
elements depending on manutacturer. To maintain interchangeability do not use these
pins for external connections.

(2) Pins 4 and 10 may be used as tie points for components at or near filament potential.

(3) Under no circumstances should voltage fall below 2.1 volts or exceed 2.9 volts.

(4) For operation in a 525 line, 30 frame system as described in ‘'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,'*
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

olor Television Type
2AV2 HIGH VCOILTII\GE RECTIFIER

Filamentary Diode

Construction ............ .Miniature T-6%2
Base .........iieennnn Button 9 Pin, E9-1
Basing() ...viiiiiiiiiiiii i 9uU
Outline ...........ouue. 6-2
Maximum Diameter ..0.875 In.
Maximum Seated Height ....... 1.938 In.
Maximum Overall Height ...... 2.188 In.

ELECTRICAL DATA i
FILAMENT OPERATION

Filament Voltage® 1.8 Volts
Filament CUrrent . ....et ottt ittt ittt ettt e eeeaaannnn 225 Ma
DIRECT INTERELECTRODE CAPACITANCES
Plate to Filament ... . .ottt i i ittt it iannnanns 0.8 Pf
RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®)
Peak Inverse Plate Voltage
Total DCand Peak (MaX.) «oiuitiiiiiteiniiineteneienueeenseenneennaeennanenn 8250 Volts
DC (Max.).eoeeievienninnnnnn 7000 Volts
Peak Plate Current (Max.) 50 Ma
Average Plate Current (Max.)....ooviiiiiiiiiiiitieeeiinnneeeeeerrnannannnnnens 0.6 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib = 1 Ma ..veiiiiiiiiiiiiiiii e ieeieiinnnes 20 Volts
NOTES:

(1) Socket terminals 2, 3, 7, and 8 shall not be used. Terminal 6 may be used as a tie point
for components at or near filament potential.

(2) Under no circumstances should the filament voltage be less than 1.53 volts or more
than 2.07 volts.

(3) Foroperation in a525-line, 30-frame system as described in '‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.
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HIGH VOLTAGE RECTIFIER

2BU2/2AS2A

Heater-Cathode Diode

construction.............. Compactron T-9
BaS@ i.iciiienienans Button 12 Pin, E12-70
Top Cap .....
Basing®),«)
outline .......aals .
Maximum Diameter ........
Maximum Seated Height .......3.250 In.
Maximum Overall Height ...... 3.625 )n.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage® 2.5 Volts

Heater Current ... ..... .. ..., 330 Ma

DIRECT INTERELECTRODE CAPACITANCES

Plate to Heater, Cathode, and Internal Shield ............ . ceiviieiiiiiiinnnn 1.4 Pf

RATINGS (Design Maximum Rating System)

Pulse Rectifier Service®)

Peak Inverse Plate Voltage (Max.) 30,000 Volts

Peak Plate Current (Max.) ............ 90 Ma

Average Plate Current (Max.)...v.oveiiieereniiiirereneiiinnnsoneecennnnnans 1.7 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib = 7 Ma ... i it iireiieneennen 75 Volits
X-RADIATION CHARACTERISTIC

Maximum X-Radiation ... ..ottt i e, 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended

Practice for Measurement of X-Radiation from Receiving Tubes,’’ dated February 1968 and

quality controlled in accordance with JEDEC Publication No. 73, ‘'Recommended Practice

for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator

Receiving Tubes.'

Lot acceptance sampling procedures for the manufacturer’s initial and life tests for X-

Radiation are based on MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables

for Inspection by Attributes.’” Lot acceptance and life control limits are established sub-

stantially below the X-Radiation Characteristic Maximum.

NOTES:

(1) Pins designated Internal Connection (IC) may or may not have connections to internal
elements depending on manufacturer. To maintain interchangeability do not use these
pins for external connections.

(2) Under no circumstances should voltage fall below 2.1 volts or exceed 2.9 volts.

(3) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(9) Pins 4, 7 and 10 may be used as tie points for components at or near heater potential.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close

range unless the tube is adequately shielded.

Precautions must be exercised during the

servicing of equipment to assure that all shielding components are replaced to their intended

positions before the equipment is operated.

Color Television Type
HIGH VOLTAGE RECTIFIER 3A2

Heater-Cathode Diode L
Construction ............. Miniature T-6%4
Base .......ci00iiiinnn Button 9 Pin, E9-1 T6%
TopCap ........ .Skirted Miniature Cl-2
BaSiNE oiiieerrtiiiinnieneiiiinnanienns 90T
Outline  ...iiviiii it 6-7

Maximum Diameter ............ 0.875 In.

Maximum Seated Height ....... 2.437 In.

Maximum Overall Height ...... 2.844 In.
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ELECTRICAL DATA
HEATER OPERATION

Heater Voltage ). .. .i ittt it i iiieneinnnnananns e e 3.15 Volts
Heater Current ... ... ittt it iiiiieneeesirarannaesness 220 Ma
DIRECT INTERELECTRODE CAPACITANCES

Plate to Heater, Cathode, and Internal Shield .........ccoiiiiiiiiiiiinnnnnnn. 1.0 Pf

RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®

Peak Inverse Plate Voltage (Max.) .....coviiiniiiieiinneiinrenneiennseennnnns 18,000 Volts
Peak Plate Current (Max.) .. 80 Ma
Average Plate Current (MaX.). .. oeeeieetiiiiiiiiiiinoesiosnnnssssssrssssnnnns 1.5 Ma

NOTES:

(1) Under no circumstance should voltage fall below 2.65 volts or exceed 3.65 volts.

(2) For operation ina525line, 30 frame system as described in ‘*Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

3A3B HIGH VCSZTTZEEHI;EETI FIER

Heater-Cathode Diode

Construction ................... Octal T-9
Base......... ....Octal 6 Pin, B6-8 or B6-60
Top Cap Small, C1-1 or C1-34
Basing ...oiiiiiiiiiiiii i ieeas 8EZ
Outline
Maximum Diameter ............ 1.281 In.
Maximum Seated Height ....... 3.250 In.
Maximum Overall Height ...... 3.812 In.

ELECTRICAL DATA
HEATER OPERATION
Heater VoltageM................ ... Ceesieiiteseensanasicacacassnnseacsocmansnns 3.15 Volts
Heater Current ...........ciiiiiiiiiiiiniianannn 220 Ma
DIRECT INTERELECTRODE CAPACITANCES
Plate to Heater, Cathode, and Internal Shield.............cciiiiiiiiiiinnnnn. 1.5 Pf
RATINGS (Design Maximum Rating System)

Pulse Rectifier Service@

Peak Inverse Plate Voltage (Max.) 30,000 Volts

Peak Plate Current (Max.) ........... ceen . 100 Ma

Average Plate Current (Max.)....c.oeiiiiieiianreeeeeeerenenaneeeoronensannnnnas 2 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib =7 Ma ...iiritiiiiiiiiiiiiiiiineinieireeannneannns 100 Volts
X-RADIATION CHARACTERISTIC

Maximum X-Radiation ... ..c.oiiiiiiiiiiiiiiiiiiiiiteiieeenniiniianaineennns 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended
Practice for Measurement of X-Radiation from Receiving Tubes,' dated February 1968 and
quality controlled in accordance with JEDEC Publication No. 73, ‘*‘Recommended Practice
for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator
Receiving Tubes."”

Lot acceptance sampling procedures for the manufacturer’s initial and life tests for X-
Radiation are based on MIL-STD-105, '‘Military Standard Sampling Procedures and Tables
for Inspection by Attributes.'’ Lot acceptance and life control limits are established sub-
stantially below the X-Radiation Characteristic Maximum.

NOTES:

(1) Under no circumstance should voltage fall below 2.65 volts or exceed 3.65 volts.

(2) For operation in a 525 line, 30 frame system as described in ‘‘Standard of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.
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Color Television Type
HIGH VOLTAGE RECTIFIER

Heater-Cathode Diode

Construction.............. Compactron T-9

Base Button 12 Pin, E12-70

Top Cap ...... eeeiteieieeees Small, C1-34

Basing .12FV

Outline 9-100
Maximum Dlameter ........... 1.188 In.
Maximum Seated Height . 3 250 In.
Maximum Overall Height ...... 3.625 In.

ELECTRICAL DATA
HEATER OPERATION
Heater VoltageM................... e e ehaheeetetit s e 3.15 Volts
Heater CUurrent . ..... ittt ittt iiiiieineenneesrnncesnnsonnnsennss 220 Ma
DIRECT INTERELECTRODE CAPACITANCES
Plate to Heater, Cathode, and Internal Shield.......... teeseeiiiiatneacatannen 1.5 Pf
RATINGS (Design Maximum Rating System)
Pulse Rectifier Service?)
Peak Inverse Plate Voltage (Max.) .........couvnn. e beeereriteienaaeenees ..... 30,000 Volts
Peak Plate Current (Max.) ......ciiivveieininiinnnns 88 Ma
Average Plate Current (Max.)..... 1.7 Ma

X-RADIATION CHARACTERISTIC

Maximum X-Radiation ........iciiiiiiiiiiiii ittt e 25.0 mR/h
X-Radiation is measured in accordance with JEDEC Publlcahon No. 67, ‘*‘Recommended
Practice for Measurement of X-Radiation from Receiving Tubes,’’ dated February 1968 and
quality controlled in accordance with JEDEC Publication No. 73, ‘*Recommended Practice
for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator
Receiving Tubes.'

Lot acceptance sampling procedures for the manufacturer’s initial and life tests for X-
Radiation are based on MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables
for Inspection by Attributes.”” Lot acceptance and life control limits are established sub-
stantially below the X-Radiation Characteristic Maximum.

NOTES:

(1) Under no circumstance should voltage fall below 2.65 volts or exceed 3.65 volts.

(2) For operation in a 525 line, 30 frame system as described in *'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’”
the duty cycle of the voltage pulse must not/exceed 159% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended

positions before the equipment is operated.

Color Television Type

HIGH VOLTAGE RECTIFIER

JAWZA

Heater-Cathode Diode

Construction............ ..Compactron T-9
.Button 12 Pin, E12-70

Top Cap Ceeerenes Small, C1-34
Basing ......... erinaes I veensJJ2HA
Outline .....ceeevveiiinnnnn [ 9-100
Maximum Dlameter ....... 1.188 In.
Maximum Seated Height .. 3.250 In
Maximum Overall Height ......3.625 In

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage®M............. ... e eeeriire et
Heater Current ... .. iiiiiiiiiieiiii it iiiieniienanns

3.15 Volts

350 Ma
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DIRECT INTERELECTRODE CAPACITANCES

Plate to Heater, Cathode, and Internal Shield............ccooiiiiiiiiiiiane, 1.6 Pf
RATINGS (Design Maximum Rating System)

Pulse Rectifier Service®

Peak Inverse Plate Voltage

Total DCand Peak (Max.) .cveuuiiiiiiiieeneiiieeeeeernnniosssnencannnnnns 38,000 Volts
DC (MaX.)erunereennanennnnennnnns .. 30,000 Volts
Peak Plate Current (Max.) ............. 110 Ma
Average Plate Current (Max.)........... 2.2 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib = 7 Ma ....iuruinienriiiiiiiinnerrnnnoneneeeeneeeenns 60 Volts
X-RADIATION CHARACTERISTIC
Maximum X-Radiation ......eeeiiiiiiiiiiiiiiiiiiiretttienneeronseaananannns 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended

Practice for Measurement of X-Radiation from Receiving Tubes,' dated February 1968 and

quality controlled in accordance with JEDEC Publication No. 73, ‘‘Recommended Practice

for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator

Receiving Tubes."

Lot acceptance sampling procedures for the manufacturer's initial and life tests for X-

Radiation are based on MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables

for Inspection by Attributes.”” Lot acceptance and life control limits are established sub-

stantially below the X-Radiation Characteristic Maximum.
NOTES:

(1) Under no circumstance should voltage fall below 2.65 volts or exceed 3.65 volts.

(2) For operation in a525line, 30 frame system as described in ‘'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,*
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

Color Television Type

HIGH VOLTAGE RECTIFIER
3BI'2A POSTED FILAMENT DESIGN

Filamentary Diode

Construction....... veeeaen Compactron T-9
Base ...... ..Button 12 Pin, E12-70
Top Cap tiveiiiinienrinnnanns
Basing(:3:4) ...
Outline .......ccvvennnn
Maximum Diameter
Maximum Seated Height ...
Maximum Overall Height ...... 3.625 In.

ELECTRICAL DATA
FILAMENT OPERATION

Filament Voltage® 3.3 Volts

Filament Current .................. 285 Ma

DIRECT INTERELECTRODE CAPACITANCES

Plate to Filament and Internal Shield.......... Gessesseneesstsattsicncenasssnase 1.5 Pf

RATINGS (Design Maximum Rating System)

Pulse Rectifier Service®)

Peak Inverse Plate Voltage (Max.) ........ccecuu.. i eeeeeetetaaaeseatnetinaans 33,000 Volts

Peak Plate Current (Max.) ...........cvvune N 100 Ma

Average Plate Current (Max.). 2.0 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib =7 Ma .. ... .. ittt inee i 50 Volts
X-RADIATION CHARACTERISTIC

Maximum X-Radiation ........ooiuiiiiiiiii it 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘*Recommended
Practice for Measurement of X-Radiation from Receiving Tubes,' dated February 1968 and
quality controlled in accordance with JEDEC Publication No. 73, ‘*‘Recommended Practice
for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator
Receiving Tubes.'

Lot acceptance sampling procedures for the manufacturer’'s initial and life tests for X-
Radiation are based on MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables
for Inspection by Attributes.'” Let acceptance and life control limits are established sub-
stantially below the X-Radiation Characteristic Maximum.
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ES:

?J Pins designated Internal Connection (IC) may or may not have connections to internal
elements depending on the manufacturer. To maintain interchangeability do not use
these pins for external connection.

(2) Use Pin No. 4 as tie point for series resistor in 2nd anode lead for the picture tube.

3) Use Pin No. 10 as tie point for series filament resistor.

(4) Either Pins 1, 2, 5, 6, or 9—use as high voltage output connection.

(5) Under no circumstance should voltage fall below 3.02 or exceed 4.18 volts.

(6) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

Color Television Type

HIGH VOLTAGE RECTIFIER
POSTED FILAMENT DESIGN JBM2A

Filamentary Diode

Construction.............. Compactron T-9
Base ...............Button 12-Pin, E12-70
TopPCap civveviriniiennneanns 1-34
Basing(':3:3:4) 2HK
Outline ...... .. 9-100
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 3.250 In.
Maximum Overall Height ...... 3.625 In.

ELECTRICAL DATA
FILAMENT OPERATION
Filament Voltage®)...........
Filament Current
DIRECT INTERELECTRODE CAPACITANCES
Plate to Filament and Internal Shield................... N 1.5 Pt
RATINGS (Design Maximum Rating System)

Pulse Rectifier Service®)

3.0 Volts
300 Ma

Peak Inverse Plate Voltage (Max.) ........ovvvuennn et eneeieraseeeeiiiaaaaas 33,000 Volts

Peak Plate Current (Max.) .......ccevvevevnennnennnnns 100 Ma

Average Plate Current (Max.).....coieeiinerienreneresnsssancseonseonssosnnann 2.0 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib =7 Ma .. ..cviiiiiiiiiiiiiiiiiiiiiiieineesnnacnnecnn . 50 Volts
X-RADIATION CHARACTERISTIC

Maximum X-Radiation .........oiiiiiiiiiiiiiiiiiiiteeeennenerinnseeoeeenans 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended

Practice for Measurement of X-Radiation from Receiving Tubes,’” dated February 1968 and

quality controlled in accordance with JEDEC Publication No. 73, ‘‘Recommended Practice

for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator

Receiving Tubes.’”

Lot acceptance sampling procedures for the manufacturer’s initial and life tests for X-

Radiation are based on MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables

for Inspection by Attributes.’’ Lot acceptance and life control limits are established sub-

stantially below the X-Radiation Characteristic Maximum.
NOTES:

(1) Pins designated Internal Connection (IC) may or may not have connections to internal
elements depending on the manufacturer. To maintain interchangeability do not use
these pins for external connection.

(2) Use Pin No. 4 as tie point for series resistor in 2nd anode lead for the picture tube.

(3) Use Pin No. 10 as tie point for series filament resistor.

(4) Either Pins 1, 2, 5, 6, or 9—use as high voltage output connection.

(5) Under no circumstance should voltage fall below 2.5 or exceed 3.5 volts.

(6) For operation in a 525 line, 30 frame system as described in ‘' ‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.



32 Sylvania Technical Manuaqj

3BN2A HIGH VC(;ZTT'ZZ?"I;YE"Z:TIFIER

Heater-Cathode Diode

Construction Compactron T-9
Base ............ .Button 12 Pin, E12-70
TopCap .......... A Small, C1-34
Basing .......... ...
Outline ...........ovvuie,
Maximum Diameter ........
Maximum Seated Height ...
Maximum Overall Height

ELECTRICAL DATA

HEATER OPERATION

Heater Volage (), o it ittt ettt ettt ittt et e teetaeannanns 3.15 Volts
Heater Current ’ 300 Ma
Operational Warm-up Time 4 Sec.
DIRECT INTERELECTRODE CAPACITANCES

Plate to Heater, Cathode, and Internal Shield ............co.ciiiiviiiinnnen. 1.5 Pf
RATINGS (Design Maximum Rating System)

Pulse Rectifier Service®

Peak Inverse Plate Voltage

Total DC and Peak (MaX.) . ..uuiuentttieeinioeeereeeannunennoeeeeanennnnnenas 30,000 Volts
DC (MaX.) .ottt iiieiiii e 27,000 Volts
Peak Plate Current (Max.) 88 Ma
Average Plate Current (Max.). .. .ouueniiitiiier ittt tineeteaenisannannanns 1.7 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib =7 Ma ....ciuittiiiiiiiiiieireeeaiiianreeeeaennnnnns 150 Volts
X-RADIATION CHARACTERISTIC
Maximum X-Radiation .. ...iiieiiii e titiittniiietaeaeeeenneeannnuronnnennn 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended

Practice for Measurement of X-Radiation from Receiving Tubes,' dated February 1968 and

quality controlled in accordance with JEDEC Publication No. 73, ‘'‘Recommended Practice

for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator

Receiving Tubes.'’

Lot acceptance sampling procedures for the manufacturer’s initial and life tests for X-

Radiation are based on MIL-STD-105, ‘'‘Military Standard Sampling Procedures and Tables

for Inspection by Attributes.'” Lot acceptance and life control limits are established sub-

stantially below the X-Radiation Characteristic Maximum.
NOTES:

(1) Under no circumstance should voltage fall below 2.65 or exceed 3.65 volts.

(2) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

3BSZA HIGH VC;:TT'ZEgE"I;YEPETI FIER

Heater-Cathode Diode

Construction.............. Compactron T-9
Base .....ciiiiiiiiiiiiiiiiiiiie
Top Cap .. ..Small C1-34
Basing@
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 3.250 In.

Maximum Overall Height ......3.625 In.
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TRICAL DATA
El;FEATER OPERATION

Heater VOItage. ... ooeeetiiiie ettt eianes ereeans 3.15 Volts
Heater Current .. 480 Ma
Heater Warm-up Time ............... cevens ettt Cireeeieeas 4 Seconds

DIRECT INTERELECTRODE CAPACITANCES
Without Shield

Plate to Heater, Cathode and Internal Shield ............... R PRI 1.6 pf
RATINGS (Design Maximum Rating System)
Pulse Rectifier Service()

Peak Inverse Plate Voltage
Total DC and Peak (Absolute Max.)....... N e 38,000 Volts

DC Component (Absolute Max.) .................... . 30,000 Volts
Steady State Peak Plate Current (Design Max.)..... . 110 Ma
Average Plate Current (DC Output) (Design Max.) ................. P 2.2 Ma
AVERAGE CHARACTERISTICS
instantaneous Tube Drop (Approx.)forlb=70Ma ...........c.ccieinninn, 60 Volts
NOTES:

(1) For operation as a pulsed rectifier in a 525 line, 30 frame system as described in ‘‘Stand-
ards of Good Engineering Practice for Television Broadcast Stations; Federal Communi-
cations Commission,’”’ the duty cycle of the voltage pulse must not exceed 15% of one
horizontal scanning cycle.

(2) Pins 4, 7, and 10 may be used as tie points for components at or near heater potential.
X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

Color Television Type
HIGH VOLTAGE RyECTIFIER 3CA3

Heater-Cathode Diode

Construction ...........eeveunnn Octal T-9
Base......c.oouunn Octal 6 Pin, B6-8 or B6-60
Top Cap tvvvvnirnnninenccnninns Small, C1-34
Basing() ..viiiiiiiiiiiiii i 8MH
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height .......3.

Maximum Overall Height ...... 4.063 In.

ELECTRICAL DATA
HEATER OPERATION

Heater VOIage @), . ... .uurriiiseroritnneeeieaessnnsnecosecesnnsessssssosncnnne 3.6 Volts
Heater Current ...... Y 225 Ma
DIRECT INTERELECTRODE CAPACITANCES

Plate Heater, Cathode, and Internal Shield ..... S 1.6 Pf

RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®)
Peak Inverse Plate Voltage (MaX.) .....eeeiiiiieiininennereecnnnnnannsaneennnn 30,000 Volts

Peak Plate Current (Max.) ........ . 100 Ma
Average Plate Current (Max.)....... 2 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib =11 Ma ..... et eeeeaaenanet ettt it aaee Ceeeeenen 100 Volts

NOTES:

(1) Socket Pins No. 1, 3, 4,5, 6, and 8 may be connected to Pin No. 7 or a corona shield which
connects to Pin 7. Pins 4 and 6 may be used as tie points at or near cathode potential,
otherwise do not use.

(2) Under no circumstances should voltage fall below 3.02 or exceed 4.18 volts.

(3) For operation in a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.
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Color Television Type
30N3A HIGH VOLTAGE RYECTIFIER

2CN3B
Heater-Cathode Diode m
Construction ..........eeeeinn.. Octal T-9 NC I
Base ....... Octal 8 Pin, B8-6, B8-42, B8-58 (D3
or B8-251 IC NC
TopCap..ioeevennnnnannn Small, C1-1 or C1-34
BasingM ... ittt 8MUu H
Outline “,g
Maximum Diameter ............ 1.281 In.
Maximum Seated Height ....... 3.250 In. “: m
Maximum Overall Height ...... 3.812 In.
ELECTRICAL DATA 8My
HEATER OPERATION 2CN3B 3CN3A
Heater Vollage ) ...t it i ittt it iiene s enaaannen 1.8 3.15 Volts
Heater Current ... ... i ittt et 900 480 Ma
DIRECT INTERELECTRODE CAPACITANCES
Plate to Heater, Cathode, and Internal Shield............ccoiviiiiiiiinnnnn.. 1.6 Pt

RATINGS (Design Maximum Rating System)
Pulse Rectitier Service®
Peak Inverse Plate Voltage

Total DC and Peak (AbS. MaX.) ....uiiiiiiiiiiiiii ittt i aneaannnnn 38,000 Volts
DC (Abs. Max.) ....covvviiiiinnnnnn,s . 30,000 Volts
Peak Plate Current (Design Max.) ...... .. 110 Ma
Average Plate Current (Design Max.) 2.2 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib = 7 Ma ..o iiuiiiiiiiiiii ittt et iiieeanaanns 60 Volts
2CN3B Only
X-RADIATION CHARACTERISTIC
Maximum X-Radiation ......oiueiiiiniiiiiiiiii ittt 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended
Practice for Measurement of X-Radiation from Receiving Tubes,’ dated February 1968 and
quality controlled in accordance with JEDEC Publication No. 73, ‘‘Recommended Practice
for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator
Receiving Tubes."”
Lot acceptance sampling procedures for the manufacturer's initial and life tests for X-
Radiation are based on MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables
for Inspection by Attributes.”” Lot acceptance and life control limits are established sub-
stantially below the X-Radiation Characteristic Maximum.
NOTES:
(1) Socket Pins No. 1, 3, 5, and 8 may be connected to Pin No. 7 or a corona shield which
connects to Pin No. 7, otherwise do not use.
(2) Under no circumstances should voltage fall below 2.65 or exceed 3.65 volts (3CN3A only).
(3) Foroperationin a525line, 30 frame system as described in '*Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.
X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

3BU3A HIGH \IC(O)IOL"IT'TCV:‘:SEI\I:EPETIFIER

Filamentary Diode 1

Construction ...........ccal. Octal T-9 (5)

Base....B6-8, B6-48, B6-60, B8-251 or B6-253 I:

L= < N 7 T« T C1-34 or C1-50

BasingM, @), Q) . i, SMK

Outline 0*0
Maximum Diameter ............ 1.281 In. F 15
Maximum Seated Height .......3.250 In. 010
Maximum Overall Height ....... 3.812 In. c c
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ELECTRICAL DATA
FILAMENT OPERATION

Filament VOItage. .. .oo ittt i e 3.15 Volts
Filament CUIreNnt ... . 280 Ma

DIRECT INTERELECTRODE CAPACITANCES
Without Shield

plate to Filament and Internal Shield.............c.oiiiiiiiiiiiiiiiiia., 1.5 pf
RATINGS (Design Maximum Rating System)
pulse Rectifier Service®)
peak Inverse Plate Voltage

Total DC and Peak (Absolute Max.).......iiiiiiiiiiiiiinieiiiniiinnananns 38,000 Volts

DC Component (Absolute Max.) 30,000 Volts

Steady State Peak Plate Current (Design Max.)................... 100 Ma
Average Plate Current (DC Output) (Design Max.) ..........c.coiuvinninnn. 2.0 Ma
AVERAGE CHARACTERISTICS
Instantaneous Tube Drop (Approx.)forilb=7.0Ma .......cc.coiiiievennn.. 50 Volts
X-RADIATION CHARACTERISTIC
Maximum X-Radiation ....... .. i it it e i e 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended
Practice for Measurement of X-Radiation from Receiving Tubes,’’ dated February 1968 and
quality controlled in accordance with JEDEC Publication No. 73, *'Recommended Practice
for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator
Receiving Tubes.’’

Lot acceptance sampling procedures for the manufacturer's initial and life tests for X-
Radiation are based on MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables
for Inspection by Attributes.”” Lot acceptance and life control limits are established sub-
stantially below the X-Radiation Characteristic Maximum.

NOTES: .

(1) Pins designated Internal Connection (JC) may or may not have connections to internal
elements depending on manufacturer. To maintain interchangeability do not use these
pins for external socket connections.

(2) Pin connections 4 and 6 may be used as tie points.

(3) Use Pin 7 as high voltage output connection.

(4) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engi-
neering Practice for Television Broadcast Stations; Federal Communications Commis-
sion,’’ the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning
cycle.

(5) Good high voltage practice dictates that a minimum of ¥; inch be maintained between
the tube envelope and the filament and/or DC output leads.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close

range unless the tube is adequately shielded.

Precautions must be exercised during the

servicing of equipment to assure that all shielding components are replaced to their intended

positions before the equipment is operated.

Color Television Type

HIGH VOLTAGE RECTIFIER

J0C3

Filamentary Diode

Construction ......... ...l Octal T-9
Base............ B8-6, B8-58, B8-142, B8-251
Basing@),® ... . iieiiiiiiiiiiin., 8MZ
Outline
Maximum Diameter ............ 1.281 In.
Maximum Seated Height ....... 3.250 In.
Maximum Overall Height ....... 3.812 In.

ELECTRICAL DATA

FILAMENT OPERATION
Filament Volage. ... oviiii ittt et eienneaeeeannananaens 3.15 Volts
Filament Current .... 280 Ma

DIRECT INTERELECTRODE CAPACITANCES
Without Shield
Plate to Filament and Internal Shield............cciiiiiiiiieiiiiiiiieenenens 1.5 pf
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RATINGS (Design Maximum Rating System)
Puise Rectifier Service“)
Peak Inverse Plate Voltage

Total DC and Peak (Absolute Max.).......coviiiiiiiiieeeeeiieiiiiennnnnns 38,000 Volts
DC Component (Absolute Max.) 30,000 Volts
Steady State Peak Plate Current (DesSign MaxX.)......ovviirnnnniinnerenanns 110 Ma
Average Plate Current (DC Output) (Design Max.) ...covverirneneeennnnnnns 2.2 Ma

AVERAGE CHARACTERISTICS

Instantaneous Tube Drop (Approx.)forlb=70Ma. .........cciviiiiiennnnn 50 Volts

X-RADIATION CHARACTERISTIC
Maximum X-Radiation ...ttt 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended

Practice for Measurement of X-Radiation from Receiving Tubes,’ dated February 1968 and

quality controlled in accordance with JEDEC Publication No. 73, ‘*‘Recommended Practice

for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator

Receiving Tubes."

Lot acceptance sampling procedures for the manufacturer's initial and life tests for X-

Radiation are based upon MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables

for Inspection by Attributes.’”’ Lot acceptance and life control limits are established sub-

stantially below the X-Radiation Characteristic Maximum.
NOTES:

(1) Good high voltage practice dictates that a minimum of 4 inch be maintained between
the tube envelope and the filament and/or DC output leads.

(2) Socket connections 4, 6 and 8 may be used as tie points.

(3) Use Pin 7 as high voltage output connection.

(4) For operation as a pulsed rectifier in a 525 line, 30 frame system as described in *‘Stand-
ards of Good Engineering Practice for Television Broadcast Stations; Federal Communi-
cations Commission,'’ the duty cycle of the voltage pulse must not exceed 15% of one
horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

Color Television Type
30(;4 FULL-WAVE POWER”;?ECTIFIER

Filamentary Twin Diode

Construction ........c..vviennnn Octal T-12
Base .......iiiiiiiiiiiiiiiins Octal 5 Pin TI2
BasSing tiiviiiiiiiiiiiiiiiiinnieniians SDE
Outline  .....coeunn.n ee...12-16

Maximum Diameter ....... ..1.563 In.
Maximum Seated Height .......4.063 In.
Maximum Overall Height ...... 4.625 In.

0t T
ELECTRICAL DATA

FILAMENT OPERATION

Filament Voltage. . .oiiiiiti i iiiiiiiieiettttieennnnnnoeeresannanansseseneeens 3.3 Volts
Filament Current ... ... . i it i it iie ettt it 3800 Ma
RATINGS (Design Maximum Rating System)

Rectifier Service ")

Peak Inverse Plate Voltage (Max.) ......vviuiieiueiinereneereeeenneeeennnnnnn 1050 Volts
AC Plate Supply Voltage (Each Plate, RMS) (Max.) .. 375 Volts
DC Output Current (Max.) c.ueeeeeeinneenitinnreeneeroieroneeeneneennnns .. 400 Ma
Steady State Peak Plate Current (Each Plate) (Max.) 1200 Ma

Transient Peak Plate Current (Each Plate) (Max.) .. 6500 Ma
Bulb Temperature at Hottest Point (Max.)........oiueinreiiineinnerannineennnns 200°C
CHARACTERISTICS AND TYPICAL OPERATION

Full Wave Rectifier—Capacitor Input Filter

AC Plate Supply Voltage (Each Plate, RMS)@®) ... .uiiiiiiiiiiiieinneennnnes 275 Volts
Filter Input Capacitor........ccovvvveiininnnnnnnn. .. 40 uf
Effective Plate-Supply Resistance (Each Plate) .. 32 Ohms
DCOutput Current. ... ...coviiiinivinnnnneenns 350 Ma

DC Output Voltage at Filter Input ................ ORI . 300 Volts
Tube Voltage Drop for Ib = 350 Ma (Each Plate) 25 Volts
NOTES:

(1) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(2) AC plate voltage is measured without load.
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RATING CHART (3DG4)
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AC PLATE SUPPLY VOLTS (RMS)
EACH PLATE (WITHOUT LOAD)
Heater-Cathode Twin Diode
Octal T-11
Octal 5 Pin
SDA TN
Maximum Diameter ............ 1.313 In.
Maximum Seated Height ....... 2.875 In. -
Maximum Overall Height ...... 3.438 In. i
ELECTRICAL DATA -
HEATER OPERATION
Heater Voltage 5.0 Volts
Heater Current 1900 Ma
RATINGS (Design Center Rating System)
Rectifier Service()
Peak Inverse Plate Voltage (Max.) ....i.ueeetieiiiiiiiiereeeeeannnnnncsacaaaans 1500 Volts
Peak Plate Current (Max.) ..c.eeeeeeieeerunseeeoeeiasnsnsosossseennsnnsasasanes 750 Ma
AC Plate Supply Voitage (Each Plate, RMS) (Max.) ......cciiieiiiniiiaannnans 550 Volts
Steady State DC Output Current (Max.).....coiiuiieiieiiiiieiiienionesianenaaes 250 Ma
Condenser INput to Filter (Max.)...e.viiiiieiiieeeeneeaaiennnasssesenssccenanans 60 uf

CHARACTERISTICS AND TYPICAL OPERATION
Full-Wave Rectifier—Capacitor Input Filter
AC Plate Supply Voltage

(Each Plate, RMS)@® ... .....iiiiiivinnnns 300 350 400 450 500 550 Volts
DC Output Current 250 250 250 200 160 Ma
DC Output Voltage 380 430 480 560 640 Volts
Limiting Resistor (Per Plate) ................ 75 100 125 150 175 200 Ohms
Full-Wave Rectifier—Choke Input Filter
AC Plate Supply Voltage

(Each Plate, RMS)® ,......ccccvviiiinnnnn 300 350 400 450 500 550 Volts
DC Output Current......... 250 250 250 250 250 225 Ma
DC Output Voltage .........ccevvveennen .. 250 290 330 375 420 465 Volts
Limiting Resistor (Per Plate) .. 0 0 0 0 0 0 Ohm
Filter Input Choke ........cvveeeiiveeninnnnns 10 10 10 10 10 10 Henrys

NOTES:
(1) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(2) AC plate voltage is measured without load.
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BAS4A FULL-WAVE POWER RECTIFIER
Filamentary Twin Diode
Construction .................. Octal T-12 0
Base .......... ' TI2
BasingM.... .
Outline - Q)
Maximum Diameter ............ 1.563 In. ‘
Maximum Seated Height
Maximum Overall Height ...... 4.250 1n. ﬁ o T
H
ELECTRICAL DATA U
FILAMENT OPERATION
Filament Voltage e 5.0 Volts
Filament Current 3000 Ma
RATINGS (Design Center Rating System)
Rectifier Service@
Peak Inverse Plate Voltage (Max.) ......iviiiiiieeerererenniiiiiineeeeeeanss 1550 Volts
AC Plate Supply Voltage (Each Plate, RMS) (Max.) 550 Volts
DC Output Current (Each Plate) (Max.) ............... 87.5 Ma
Steady State Peak Plate Current (Each Plate) (Max.) . 1000 Ma
Transient Peak Plate Current (Each Plate) (Max.) ............coiiiineinnn, 4600 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Full-Wave Rectifier—Capacitor Input Filter
AC Plate Supply Voltage (Each Plate, RMS)® 450 Volts
Filter Input Capacitor ...........ccviiiiiiiiiinnnn, 40 uf
Effective Plate-Supply Resistance (Each Plate) 67 Ohms
DCOutput Current.......ccoiiieierirnnnaaaeaenenans 275 Ma
DC Output Voltage at Filter Input 460 Volts

Full-Wave Rectifier—Choke Input Filter

AC Plate Supply Voltage (Each Plate, RMS)®) . ittt 550 Volts

Filter Input Choke ... 10 Henrys

DC Output Current 275 Ma

DC Output Voltage at Filter Input ................... 420 Volts

Tube Voltage Drop for Ib = 275 Ma (Each Plate) .... 50 Volts
300 Ma (Each Plate) 54 Volts

NOTES:

(1) Horizontal Operation is permitted if Pins 1 and 4 are in a vertical plane.
(2) For use with Sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(3) AC plate voltage is measured without load.

5Al4 FULL-WAVE POWER RECTIFIER

Filamentary Twin Diode
Construction  ........cviniin. Octal T-12

Base ....... veveeess....B8-114 or B8-118 TI2
Basing... PN 5T
Outline ...ttt 12-26
Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 4.063 In.
Maximum Overall Height ...... 4.625 In. -
U
ELECTRICAL DATA Il
FILAMENT OPERATION
Filament Voltage. ... ..ottt ittt i ittt eiianeainans 5.0 Volts
Filament Current ... . .. i it iiiiaiet it 3750 Ma

RATINGS (Design Center Rating System)

Rectifier Service®

Peak Inverse Plate Voltage (Max.) .......oiiiiiiiiiiiiiiiiiieaaiiatcannnens 1400 Volts
AC Plate Supply Voltage (Each Plate, RMS) (Max.) ...........ciiiiiiiiannn. 500 Volts
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DC Output Current (Each Plate) (Max.) ........ciiiiiiiiiriiiniaiineennanen 105 Ma
Steady State Peak Plate Current (Each Plate) (Max.) ... 1075 Ma
Transient Peak Plate Current (Each Plate) (Max.)® 525 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Full-Wave Rectifier—Capacitor Input Filter

AC Plate Supply Voltage (Each Plate, RMS)®@) .. .........coieiiiine, 300 400 Volts
Filter INnput Capacitor ....o.oiuiiiriieeneat e tianeeaneetanannsns 40 40 uf
Effective Plate Supply Resistance (Each Plate) ....................... 30 50 Ohms
DCOutput Current........coiiiiiiiinenerenanennns . 350 325 Ma

DC Output Voltage at Filter Input 275 395 Volts

Full-Wave Rectifier—Choke Input Filter

AC Plate Supply Voltage (Each Plate, RMS)@ 500 Volts
Filter Input Choke 10 Henrys
DC Output Current 325 Ma

DC Output Voltage at Filter Input 395 Volts
Tube Voltage Drop for |Ib = 350 Ma Each Plate 50 Volts

NOTES:
(1) Horizontal operation is permitted if Pins 2and 4 are in a vertical plane.
(2) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(3) Maximum duration 0.2 second.
(4) AC plate voltage is measured without load.

Color Television Type

IF/VIDEO/AGC AMP (Triode) hAVS
OSC/SYNC SEP. (Pentode)

Medium Mu Triode and
Sharp Cutoff Pentode

Miniature T-6%2

..... Button 9 Pin
............ 9DZ
........... 6-2
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In. T
ELECTRICAL DATA
HEATER OPERATION
Heater VoI age . ittt iiitinnaneeereeensnnnneans 4.7 Volts
Heater Current ......... 600 Ma
Heater Warm-up Time 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DC and Peak....uvivviiiiiiirniei e oieinniiinnsnsessseenennnnns 200 Volts
Heater Positive With Respect to Cathode
5 L 100 Volts
Total DC and Peak.......oviiiiiiennieiiiiiininriisoaneressaninnnnnens 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode Section
Grid t0 Plate ...ttt ittt ettt ittt 1.5 Pf
Input: 2.0 Pt
Output: pto(h + K) covviiniiiiiniiiiiiiiiiinnens e eteeeeeciiaaeeiaee 0.34 Pf
Pentode Section
Grid No. 1to Plate (Max.)...oooivinieenneiannninnns et teeeiiiereaeeaan 0.04 Pf
Input: glto (h + k + g2 + g3 + |.S.) 7.0 Pf
Output: pto (h + k + g2 + g3 + I.S.) 3.0 Pf
Coupling
Triode Grid to Pentode Plate (MaX.) .....ciiiiiinniiiinieeeiiniiiinionans 0.02 Pf
Pentode Grid No. 1 to Triode Plate (Max.) 0.02 Pf
Pentode Plate to Triode Plate (Max.) ..civirinininiinireeeieisnnnnnnanenns 0.15 Pf
RATINGS (Design Maximum Rating System)
Triode Pentode
Section Section
Plate Voltage (Max.) ..iiiiiiineioeereeiinninnsceoeeeaannns 330 330 Volts
Grid No. 2 Supply Voltage (Max.) .. — 330 Volts
Grid No.2 Voltage ......coviiiiienecnnnnnnnnnes See Rating Chart (Gen. Info. Sec.)
Grid No. 1 Voltage )
Positive Bias Value (MaX.)....uuverenennenineenencenennns 0 0 Volt

Plate DisSipation (MaX.) ...uiiueeeencsnennersenscasecnenns 2.8 2.3 Watts
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Grid No. 2 Input (Max.) ..iivuiiiiiiiiiiiiiiiiniiannnens — 0.55 Watts
Grid No. 1 Circuit Resistance)
Fixed Bias (MaX.) ...vvieirneiiiiniiiinaeeeeenennnnnnnnns 0.5 0.25 Megohms
Cathode Bias (Max.) 1.0 1.0 Megohms

CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode

Section Section
Plate Supply VORAge.....oiiiii ittt ieiiiiieenanaenns 150 125 Volts
Grid No. 2 Supply Voltage. ........ovvieriiiiiiennnnnnnnnes — 125 Volts
Grid No. 1 Voltage ......ooiiiiiiniiiniiiiiiiieenoennnnnns -3 — Volts
Cathode Bias Resistor .......... e e — 56 Ohms
Plate Current ................... et s 15 12 Ma
Grid No. 2 Current .............. e e — 3.8 Ma
Transconductance .............. et 4500 7800 xmhos
Amplification Factor ............ e 21 —
Plate Resistance (Approx.) . .. e 4700 170,000 Ohms
Ecl for Ib = 20 4@ (APPrOX.). e eeturteeenreenieeannneennnenns -17 -6 Volts
Ibwith Ecl =-3Volts, RK =0 .........cccvviiiiuennannn.. - 1.6 Ma

NOTE:
(1) if either section is operating at maximum rated conditions, the grid No. 1 circuit re-
sistance for both sections should not exceed the stated values.

5803 FULL-WAVE POWER RECTIFIER

Filamentary Twin Diode

Construction ........coiiuvn.. Novar T-12
Base ............ Large Button 9-Pin, E9-76
Basing() ... i 9QJ T2
Outline
Maximum Diameter ............ 1.563 In.
Maximum Seated Height .......3.780 In.
Maximum Overall Height ...... 4.160 In.
ELECTRICAL DATA L
FILAMENT OPERATION
Filament Voltage. . .o.viiut it et i i i 5.0 Volts
Filament Current .. ... ...ttt iei e 3000 Ma
RATINGS (Design Maximum Rating System)
Rectifier Service®
Peak Inverse Plate Voltage (Max.) ......c.coiiiiiiiiiiiiiiiiiiiiiiiineneennnnn 1700 Volts
AC Plate Supply Voltage (Each Plate, RMS) (Max.) ........ 600 Volts
Steady State Peak Plate Current (Each Plate) (Max.) 1000 Ma
Transient Peak Plate Current (Each Plate) (Max.) ............cooeevinninnn. 5000 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Full-Wave Rectifier—Capacitor Input Filter
AC Plate Supply Voltage
(Each Plate, RMS)@® 300 450 550 Volts
Filter Input Capacitor..... 40 a0 40 uf
Effective Plate Supply Resistance
(Each Plate) ......covviviiiiiiiiiinnnnennnnnn 21 67 97 Ohms
DC Output Current..........ccooviiiiiniieinn 150-300 137.5-275 81-162 Ma
DC Output Voltage at Filter Input.............. 335-290 520-460 680-630 Volts
Full-Wave Rectifier—Choke Input Filter
AC Plate Supply Voltage
(Each Plate, RMS)@ ... i ittt iiiiiniainnns 450 550 Volts
Filter Input Choke....... 10 10 Henrys
DC Output Current 174-348 137.5-275 Ma
DC Output Voltage at Filter Input .............cooviueen 355-340 455-440 Volts
Tube Voltage Drop for Ib =275 Ma.......coovuiinennnn. — 47 Volts

NOTES: _
(1) Horizontal operation is permitted if Pins 2 and 7 are in a vertical plane.
(2) Pins 4 and 7 may be used as tie points for AC line providing peak value does not exceed
200 volts.
(3) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 hertz.
(4) AC plate voltage is measured without load.
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RATING CHART (5BC3)
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DC OUTPUT CURRENT-MA EACH PLATE

AC PLATE SUPPLY VOLTS (RMS)
EACH PLATE (WITHOUT LOAD)

FULL-WAVE POWER RECTIFIER 5BC3A

Filamentary Twin Diode

Construction ............cco0nnn Novar T-12
Base ............ Large Button 9 Pin, E9-88
(Exhaust Tip on Base)

BasSing coviviiiiiniiiiiiiiiiiiiiiiaa, 9QJ T2
Outline .....iiviienninne. Ceeveeieens 12-99
Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 3.500 In.
Maximum Overall Height ...... 3.880 In.

The 5BC3A is identical to the 5BC3 except
for base with exhaust tip at bottom and shorter bulb.

CTPIT

FULL-WAVE POWER RECTIFIER 5D)4

Filamentary Twin Diode

Construction .................. Octal T-12
Base ....... tessrerenaas Octal 8 Pin, B8-118
Basing®) ... e isereeieeieeeeeenn 8KS

T

Outline ..civiiiiiiiiiiiiiiiiiinnnn, 12-16
Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 4.063 In.
Maximum Overall Height ...... 4.625 In. m
ELECTRICAL DATA . n
FILAMENT OPERATION
Filament Voltage....... e 5.0 Volts

3000 Ma

Filament Current ..... .
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RATINGS (Design Maximum Rating System)

Rectifier Service @

Peak Inverse Plate Voltage (MaxX.) .....cceeeeeitieeeennninnareesososonnnns 1700 Volts
AC Plate Supply Voltage (Each Plate, RMS) (Max.) . 600 Volts
Steady State Peak Plate Current (Each Plate) (Max.) .. 1000 Ma
Transient Peak Plate Current (Each Plate) (Max.) .....oiiiiniiiiiinnenens 5000 Ma

CHARACTERISTICS AND TYPICAL OPERATION
Full-Wave Rectifier—Capacitor Input Filter

AC Plate Supply Voltage (Each Plate, RMS)® ... .....ociiiiiiiinnnn 450 Volts
Filter Input Capacitor.....oveeeeeerereeninninnnnnannns 40 uf
Effective Plate-Supply Resistance (Each Plate) e v 67 Ohms
DCOutput Current......oiiiiiiiiiiiiiiiiiiiiiees 275 Ma
DC Output Voltage at Filter Input .......ccoiieiiiiiiiiinniiinneaanan 460 Volts
Full-Wave Rectifier—Choke Input Filter
AC Plate Supply Voltage (Each Plate, RMS)®) .. . . i iiveiiiiiiininennnnnes 550 Volts
Filter INPUt ChOKE .vuiiiiieiinieennnnererennsnnenaans e 10 Henrys
DC Output Current.............vvvuee, Ceeeeaas 275 Ma
DC Output Voltage at Filter Input 420 Volts
Tube Voltage Drop for Ib = 225 Ma (Each Plate) 44 Volts
275 Ma (Each Plate) 50 Volts
300 Ma (Each Plate) 54 Volts

NOTES:
(1) Horizontal operation is permitted if Pins 2 and 4 are in a vertical plane.
(2) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(3) AC plate voltage is measured without load.

5 U4GB FU LL-WA\CIOEIOI;‘E(;\VI’:I’E'JPI;ECTI FIER

Filamentary Twin Diode

TR

Maximum Diameter
Maximum Seated Height .......4.063 In.

Maximum Overall Height ...... 4.625 In. -
ELECTRICAL DATA Ty

FILAMENT OPERATION

Filament Voltage. c oottt iiiiiiiie ettt ieiiiiinnreeeeeannnnns 5.0 Volts

Filament Current ... ...ttt i i it re e e 3000 Ma

RATINGS (Design Center Rating System)
Rectifier Service®

Peak Inverse Plate Voltage (Max.) .....cceveeeiiiiiiiiiinniiirenenennnnnns 1550 Volts
AC Plate Supply Voltage (Each Plate, RMS) (Max.) ............. 550 Volts
Steady State Peak Plate Current (Each Plate) (Max.) 1.0 Amperes
Transient Peak Plate Current (Each Plate) (Max.) ...........ooviuuunnnnn. 4.6 Amperes
CHARACTERISTICS AND TYPICAL OPERATION
Full-Wave Rectifier—Capacitor Input Filter
AC Plate Supply Voltage (Each Plate, RMS)® ... ..............c..e. 450 Volts
Filter Input Capacitor......oceviiieiiierninnnnns. .. 40 uf
Effective Plate-Supply Resistance (Each Plate) . 67 Ohms
DC Output Current.......coiiiiiiiiiiiiieieieenns 275 Ma
DC Output Voltage at Filter Input.......ccooiviiiiiiiiiiiiiiieieanns 460 Volts
Full-Wave Rectifier—Choke Input Filter
AC Plate Supply Voltage (Each Plate, RMS)(N ............................. 550 Volts
Filter Input Choke cee 10 Henrys
DC Output Current 275 Ma
DC Output Voltage at Filter Input 420 Volts
Tube Voltage Drop for |Ib = 225 Ma (Each Plate) .. 44 Volts

275 Ma (Each Plate) .. 50 Volts

300 Ma (Each Plate) 54 Volts

NOTES:
(1) Horizontal operation is permitted if Pins 1 and 4 are in a vertical plane.
(2) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(3) AC plate voltage is measured without load.
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RATING CHART (5U4GB)

OC OUTPUT CURRENT - MA. EACH PLATE

200 300 400 300 600
AC PLATE SUPPLY VOLTS (RMS)
EACH PLATE (WITHOUT LOAD)

Color Television Type
FULL-WAVE POWERY;ECTIFIER 5V3A

Filamentary Twin Diode

Construction .......covvinnnnn. Octal T-12
Base ..............

BasingM... Ti2

Outline ...
Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 4.063 In.
Maximum Overall Height ......4.625 In.

ELECTRICAL DATA I w‘n I
FILAMENT OPERATION
Filament Voltage. .. ottt et itiiiiiiiiiiesiaeeeeseninnannnans 5.0 Volts
Filament Current ... ..ottt ittt ittt ittt tireanaaaans 3000 Ma
RATINGS (Design Maximum Ratmg System)
Rectifier Service@

Peak Inverse Plate Voltage (Max.) ....vuiiiiiiiiiiiiiiinereeeneersniiinnnenns 1550 Volts
AC Plate Supply Voltage (Each Plate RMS) (Max.) 550 Volts
DC Output Current (Condenser Input) (Max.) ......... 415 Ma
Steady State Peak Plate Current (Each Plate) (Max.) . 1400 Ma
Transient Peak Plate Current (Each Plate) (Max.) ..... ceee tieveeen.. 6600 Ma
Bulb Temperature at Hottest Point ...t 240°C
CHARACTERISTICS AND TYPICAL OPERATION
Full-Wave Rectifier—Capacitor Input Filter
AC Plate Supply Voltage (Each Plate RMS)®) ... ...ciiiiiiiinnnn, 300 425 Volts
Filter Input Capacitor........oviiiiiiiiiniiiiieennn . 40 40 uf
Effective Plate Supply Resistance (Each Plate) .. 20 50 Ohms
DC Output Current. .. ...ttt iiiiininnnees ... 380 350 Ma
DC Output Voltage at Filter Input ... ... iiiiiiiiiiiiiiiiiiinnnnnn, 300 440 Volts
Full-Wave Rectifier—Choke Input Filter
AC Plate Supply Voltage (Each Plate RMS)® .. . iiiiiiiiiiiiiiiiiiaienan 500 Volts
Filter Input Choke ......cciviiiiiiiiiiiiiinniinns 10 Henrys
DCOutput Current.. ...ttt 350 Ma
DC Output Voltage at Filter Input ........covvivvenn. ceen 390 Volts
Tube Voltage Drop for Ib = 350 Ma (Each Plate) 42 Volts
NOTES: ‘

(1) Horizontal operation is permitted if Pins 2 and 4 are in a vertical plane.
(2) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(3) AC plate voltage is measured without load.
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RATING CHART (5V3A)
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AC PLATE SUPPLY VOLTS (RMS)
EACH PLATE (WITHOUT LOAD)

5VAGA FULL-WAVE POWER RECTIFIER

Heater-Cathode Twin Diode

NOTES:

r
Construction ........cooeevenns Octal T-12
Base ...iiiiiiiiiiiiiiiiieeeees ' T2
Basing
Outline [©
Maximum Diameter .......
Maximum Seated Height .......3.313 In. i: ),
Maximum Overall Height ...... 3.875 In. 4 0 ] Iw ]
ELECTRICAL DATA
HEATER OPERATION
Heater Voltage 5.0 Volts
Heater Current 2000 Ma
RATINGS (Design Maximum Rating System)
Rectifier Service™
Peak Inverse Plate Voltage (Max.) ....ooviiiiiiiiiiiiiiiienitiareeennanaaes 1400 Volts
Steady State Peak Plate Current (Each Plate) (Max.) e 525 Ma
Transient Peak Plate Current (Each Plate) (Max.) ........cooiiiiiiiiiiiennn 3500 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Full-Wave Rectifier—Capacitor Input Filter
AC Plate Supply Voltage (Each Plate RMS)@) ... ... i, 375 Volts
Filter Input Capacitor......ccveeviinnieiiniiiieenneeeineeenneeaieens 10 uf
Effective Plate Supply Resistance (Each Plate) 100 Ohms
DC Output Current..........ccceuuen. 175 Ma
DC Output Voltage at Filter Input 410 Volts
Full-Wave Rectifier—Choke Input Filter
AC Plate Supply Voltage (Each Plate RMS)@) .. ... oiiiiiiiiiiiiinnennnnnn 500 Volts
Filter Input Choke (Min.) ciuiutiiiereniienieeseneeenneeenneeennnnns 4 Henrys
DC Output Current.................. 175 Ma
DC Output Voltage at Filter Input 410 Volts
Tube Voltage Drop for Ib = 175 Ma (Each Plate) 25 Volts

(1) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(2) AC plate voltage is measured without load.



Receiving Tubes 45

Color Television Type

FULL-WAVE POWER RECTIFIER

|

Filamentary Twin Diode

Construction ............. ... Octal T-9
Base..... ..5 Pin, B5-10 or B5-62
BaSIiNEM e eteenenueneniosenaanennns veel ST
outline ........ivveinn ...9-13 or 9-42
Maximum Dlameter ...1.188 In.
Maximum Seated Height .......2.813 In.

Maximum Overall Height ...... 3.375 In.

ELECTRICAL DATA
FILAMENT OPERATION
Filament Voltage........... s etetttsernesassasetatseransosssseentserrraavere 5.0 Volts
Filament Current ... ..uiuiiiiiiiiiiieeeerunninaeetunnaeasessosnssnnocaans 2000 Ma
RATINGS (Design Maxlmum Rating System)

Rectifier Service@)

Peak Inverse Plate Voltage (Max.) ........cievveveeninnns eeeeeens vee 1400 Volts
AC Plate Supply Voltage (Each Plate) (Max ) L N . 500 Volts
DC Output Current (Each Plate) (Condenser [nput) (Max.) ........ eee 42 Ma
Steady State Peak Plate Current (Each Plate) (Max.) ............. . 400 Ma
Transient Peak Plate Current (Each Plate) (Max.) cees . 2.2 Amperes
Tube Voltage Drop for Ib = 125 Ma (Each Plate) 60 Volts
CHARACTERISTICS AND TYPICAL OPERATION

Full-Wave Rectifier Service—Capacitor Input Filter

AC Plate Supply Voltage (Each Plate RMS)®) 350 Volts
Input Capacitor .......cciiiiiiiiieiiiiiiiianiians 10 uf
Effective Plate Supply Impedance (Each Plate) e 50 Ohms
DC Output Current 125 Ma

DC Output Voltage 350 Volts
Full-Wave Rectifier Service—Choke Input Filter

AC Plate Supply Voltage (Each Plate RMS)® ... ... iiiiiiiiiieiiiinnn, 500 Volts
Input Choke ................. cecieststtenranrsaas 10 Henrys
DC Output Current e 125 Ma

DC Output Voltage 390 Volts

NOTES:
(1) Horizontal operation permitted if Pins 2 and 4 are in a vertical plane.
(2) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(3) AC plate voltage is measured without load.

RATING CHART

|
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AC PLATE SUPPY vOUS (RMS)
EACH PLATE (WITHOUT LOAD)
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Positive Grid No. 1 Voltage (Max.) .....ceioiouiiaiinaneeeennaaaaaoaaeannn 0 Volt
Plate Dissipation (Max.) 2.5 watts
Grid No. 2 Dissipation (Max.) 0.55 watt
Grid No. 1 Circuit Resistance
Self Bias (Max.) ........... 1.0 Megohm
Fixed Bias (MaX.) ....ccvveiiinieneiaiinnnenennns Ciereiieieiaaa RN 0.25 Megohm
Diode Section (Each Diode)
Continuous Diode Current (Max.).....ociiieeereeenonseeaeeersocesnnnaaaanas 5.0 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Pentode Section

Plate Voltage ........oiiviieieinienninsieneneaanann ettt 125 Volts
Grid No. 2 Voltage .... cenn 125 Volts

Grid No. 1 Voltage .... -1 Vvolt
Plate Current ........ 12 Ma
Grid No. 2 Current 4.5 Ma
Transconductance 10,000 mhos
Plate Resistance (Approx.) R 150,000 Ohms
Grid No. 1 Voltage for Ib = 20 pa (APPrOX.) «..uueinneennnernnnrennnsannnenn -7 Volts
Diode Section (Each Diode)
Tube Voltage Drop for Ib =50Ma ......covviiininnenrrinnnnens. Ceeeereenens . 10 Volts
AVERAGE PLATE CHARACTERISTICS
30 ) T apope] )
N | |
| 1
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PLATE VOLTAGE

BAc]u Color Television Type

SAC10 COLOR MATRIX AMPLIFIER

Medium Mu Triple Triode

Construction.............. Compactron T-9

Base ........ ..Button 12 Pin, E12-70

Basing ....... et 12FE T9

Outline ... iiiiiiiiiiiiiieennnnns 9-59
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ....... 2.375 In. e N

ELECTRICAL DATA UTTMATT

8AC10 6AC10 6AC10

HEATER OPERATION Series Parallel Series
Heater Voltage........cooiiiiiiiiiiiiiiiiiiiiiniennnnnnn 8.4 6.3 + 0.6 6.3 Volts
Heater Current ...................0.. e 450 0.6 600 Ma
Heater Warm-up Time 11 — 11 Seconds
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Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DCand Peak .....vvviiiiinniinenieeaeniinnnnnnns [ 200 Volts
Heater Positive with Respect to Cathode

DC tvvernseerenseanansananenas T 100 Volts

Total DCAnd PeaK ..vvviiiiiinninninnnereeensnnessssnssancceonnnnnns 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section No.1 Section No.2 Section No. 3

Grid to Plate 13 1.2 1.2 Pf
INPUL vneecnennnns 2.4 26 2.6 Pf
Output 0.22 0.30 0.44 P{
RATINGS (Design Maximum Rating System) (Each Section)

Plate Voltage (Max.) .....c.e.iiiiiiiiieiiiiiiiiieiiiiienneeniinenneanannan 330 Volts
plate Dissipation (Max.) .. e eeerereetiiiiaaaeaae 2.0 Watts
Grid Circuit Resistance (MaX.).......cooviuiiiiiiieniiieeniennianennnn, 0.5 Megohms
CHARACTERISTICS AND TYPICAL OPERATION

Plate VOItaBe ..o vnniiiiiiiiiiiiiiiiieiiiiieiasniiiaeeaans e . 200 Volts
Ccathode-Bias Resistor ............. 150 Ohms
Amplification Factor ............... 62

Plate Resistance (Approx.) 10,700 Ohms
Transconductance ..............v. . 5800 xmhos
Plate Current ............cvinnnnnn cees 9.0 Ma

Grid Voltage for Ib = 100 ua -5 Volts

Color Television Type

UDIO POWER AMPL
A FM DETE(?T%R IFIER BAD"]

Beam Pentode and Sharp Cutoff Pentode

Construction........ serues Compactron T-9
Base ...............Button 12 Pin, E12-70
BaSiNg «eovvveecirrnrariinienenans 12EZ T9
OUtliNE  tiiiirenerinnnreneneninnnnnnss 9-59
Maxlmum Dlameter ..... . ...1 188 In.
Maximum Seated Helght ....... 2.000 In.
Maximum Overall Height ...... 2.375 In,
MITT
ELECTRICAL DATA el
HEATER OPERATION
Heater Voltage.... 6.3 Volts
Heater Current . 1050 Ma
Maximum Heater- Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....vvveneeeerervecannns settassennennnne Ceeeeeeeeaaes 200 Volts
Heater Positive with Respect to Cathode
DC ..ovvinnnvininnnnn 100 Volts
Total DC anNd PeakK..oeuuueeieeeereerosnnennansesoeiononnssnnenssssecans 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshlelded)
Section No. 1 (Power Amplifier)
Gridto Plate .....ccivieiiiiiiiiiieieiiiiieeiaiaianes 0.26 Pf

Input: g to(h+ lk+ 1g2 + 1g3 + 1IS) 11.0 Pt
Output: pto (h + 1k + 1g2 4 1g3 + IS) 11.0 Pf
Section No. 2 (FM Detector)
Grid No. 1to Plate (MaX.)eevvinnnenneeneenns eeveesscerasssccsessasesssesnne 0.024 Pf
Grid No.3toPlate .....coovviviiiennniiiineanenss 3.4 Pf
Grid No. 1to (h 4 2k + 282 + 2g3 + IS) 8.0 Pf
Grid No. 3 to (h + 2k + 2g1 + 282 + 2p + 1S) 9.5 Pf
Grid No. 1to Grid No. 3 ... 0.12 Pf
Plate No. 1 to Plate No. 2 0.34 Pf
RATINGS (Design Maximum Rating System)
Section No. 1 (Power Amplifier)
Plate Voltage ..... 275 Volts
Screen Voltage..... . 275 Volts_
Plate Dissipation . 10 Watts
Screen Dissipation 2.0 Watts
Grid No. 1 Circuit Resistance
Fixed BiaS cvvevvrvereereniiiinnnnnns vesessenaaanas teteescrcaasnsrrsserane 0.25 Megohm
(07} (Yo Y L= 21 - Y- ’ 0.5 Megohm

Section No. 2 (FM Detector)
Plate VOIRAZE « o vvveetetineeianrenerantusireonesnsansesssnersranesnsassnans 300 Volts



50 Sylvania Technical Manual

SUPPressor Voltage ... ..uuuiiiiiiiiiiiiiieteaaaaaneesssissssnssaaannnn -100 to 425 Volts
Screen Supply Voltage . 300 Volts
Positive DC Grid Voltage 0 Volt
Plate Dissipation ................. 1.7 Watts
Screen Dissipation..... e .. 1.0 watt
Grid No. 3 Dissipation .......... . e e 0.1 watt
Grid No. 3 Circuit Resistance 0.68 Megohm
Grid No. 1 Circuit Resistance
L= I = 7T T 0.22 Megohm
[OF- 3 €aTe e TN = - B e 0.47 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Section No. 1 (Power Amplifier)
Class Al Amplifier
Plate Voltage ...t iiiiiiieneieiiiinaaaaaaaans Ceeeiieeiisiiiaaaaneaas 250 Volts
Screen Voltage....... .. . 250 Volts
Grid No. 1 Voltage -8.0 Volts
Peak AF Grid Voltage ............... 8.0 Volts
Plate Resistance (Approx.) .......... 100,000 Ohms
Transconductance .................. 6500 umhos
Zero Signal Plate Current............ 35 Ma
Maximum Signal Plate Current 39 Ma
Zero Signal Screen Current .....coiriiiiiiiiaaannn 2.5 Ma
Maximum Signal Screen Current ...........ovevuuees 7.0 Ma
Load Resistance ..........ciiiiriiiiiiiiireeenaannnns N 5000 Ohms
Total Harmonic Distortion (Approx.). 10 Percent
Maximum Signal Power Qutput......coiiiiiiiiiii it 4.2 Watts
Section No. 2 (FM Detector)
L3 (e § € ¥ Y 150 Volts
Suppressor Voltage ... . 0 Volt
Screen Voltage.............. eee eveeees 100 Volits
Cathode Resistor ........... 180 Ohms
Plate Resistance (Approx.) . 110,000 Ohms
Transconductance (G1) 3400 umhos
Transconductance (G3) 600 umhos
Plate Current .............. 2.8 Ma
Screen Current ............. 3.4 Ma
Ecl forlb=20pa .......... R -4.5 Volts
EC3for Ib =20 pa ...ioiviiiiiiiiiiiiiiiiii i iiiiiieeeii e -7 Volts
BAF3 DAMPER
12AF3

Heater-Cathode Diode O

Construction ............. Miniature T-6!2

Base .............000l. Button 9 Pin, ES-1

Top Cap .. Cl1 Tk

Basing ....ciiiiiiiiiiiiiieanaa. ....9CB

Outline ... e, 6-8
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 3.000 In.
Maximum Overall Height ...... 3.281 In.

ELECTRICAL DATA
HEATER OPERATION
12AF3 6AF3
Series  Parallel

Heater Voltage 12.6 6.3 Volts
Heater Current . 600 1200 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
5 L N 1000 Volts
Total DC and Peak ...ttt iiiiiieerioeninnnnsneneeeeiannnnns 4500 Volts
Heater Positive with Respect to Cathode
...................................................................... 100 Volts
Total DCand Peak ...ttt eniiniiieeetennnnnnes 300 Volts
DIRECT INTERELECTRODE CAPACITANCES
Heater to Cathode ........... ittt iiiieiieiiee e iennaiiineeeens 2.8 Pt
Plate to Cathode and Heater.. 6.0 Pt
Cathode to Plate and Heater.......... ..ottt 9.0 Pt
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RATINGS (Design Maximum Rating System)
pamper Service

Peak Inverse Plate Voltage (Max.)(). ... ..o iiiiiiiiiiiiiiiiiiiiniaiannns 4500 Volts
plate Dissipation (Max.) .............. e N 6.0 Watts
Steady State Peak Current (Max.) 750 Ma
DC Plate Current (Max.) ....ooiiiiiininiiiiennennnnnes 185 Ma
Bulb Temperature (MaxX.)....ou.eiiuut it initonineaaessseinenensosnoonnnes 220°C
CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib = 350 Ma .....ovviiiiiiineriiiiiiiiineieiiieenns 25 Volts

NOTE:

(1) For operation in a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

AGC KEYER, SYNC SEPARATOR BAH]
AND VIDEO AMPLIFIER

10AF11, 12AF11, 15AF11

Hi Mu Triode, Medium Mu Triode
and Sharp Cutoff Pentode

.............. Compactron T-9
. Button 12 Pin, E12-70 T9
.................. 12DP
....................... 9-58
Maximum Diameter ... 1.188 In.
Maximum Seated Height .. ..2.250 In
Maximum Overall Height ...... 2.625 In. T
ELECTRICAL DATA
HEATER OPERATION
15AF11 12AF11 10AF11  6AF11
Series Series Series Parallel
Heater Voltage 14.7 12.6 9.8 6.3 Volts
Heater Current 450 450 600 1050 Ma
Heater Warm-up Time .......cccovvviunnnn. 11 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DC and Peak......ccovvvinnnennnnnnn e ettt 200 Volts
Heater Positive With Respect to Cathode
DC iiviiiiiiiennnins .. .. . 100 Volits
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode No. 1
Gridto Plate ..........ccovvunnn tetesceceeanrarasesetesnrrescssssecceonraseas 1.9 Pf
Input: 1Tgl to (1ITk + 2Tk + Pk + Pg3 4+ h 4+ 1S) .......couvnne, 3.0 Pf
Output: 1Tpto (ITk 4+ 2Tk + Pk 4+ P34+ h 4+ 1S) ..oiiveiiiiiiiiiinins 2.2 Pf
Triode No. 2
Grid to Plate ............... Geetedeeacisratasscenesesasareitattinnroraastaas 3.6 Pt
Input: 2Tgl to RTk + Pk 4+ P34+ h 4 1S) ..viiiviiiiiiiiiiiiiiiiiiiinns 2.4 Pt
Output: 2Tpto @RTk + Pk + P34+ h 4 1S) tiiiirniiiiiiiiiiiiiiiiiiae 3.8 Pf
Pentode
Gridto Plate .....ovveiinniiiiiiiiiiiiiiiiiiiia 0.12 Pt
Input: Pglto 2Tk + Pk + Pg2 + Pg3 + h +1S) ... 10.0 Pf
Output: Pp to (2Tk + Pk + Pg2 + Pg3 + h + IS) 4.5 Pt
Coupling
Pentode Plate to Triode No.2 Plate (Max.) ...coiiiiiiiiiiiiiiaeeennnnnnnans 0.045 Pf
Triode No. 1 Plate to Triode No. 2 Plate (MaX.) .. .vieiiiiieenerrnnrnnnianns 0.06 Pf
RATINGS (Design Maximum Rating System)
Triode No. 1
Plate VOItage (MaX.) ..uieiiiinniiiunteetrennsnssuaeeeoseosenssnssnnessnoons 330 Volts
Positive DC Grid Voltage (Max.) .... e 0 Volt
Plate Dissipation (MaX.) ..vviiuinnneeeereresionansnonesesssenanennsasasnnns 1.1 Watts -
Grid Circuit Resistance
Fixed Bias (Max.) 0.5 Megohm
Cathode Bias (MaX.) .veveriiiieneeecenieesroseennsosssesacasannncsaons 1.0 Megohm
Triode No. 2
Plate VoItage (MaX.) ...iiiiiitiununeneereernnnnnaaeeseonaniesecacssssnnnns 330 Volts
Positive DC Grid Voltage (Max.) e 0 Volt
Plate DisSipation (MaxX.) ...iiiiiiunereerasiosuurensaeeeeaassensssseeeansnns 2.0 Watts
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Grid Circuit Resistance

Fixed Bias (MaXxX.) «oviviirinininininnnnnceneeionennnnnnnns Ceereeaeaaas . 0.5 Megohm

Cathode Bias (Max.) ........... et ieae et et ettt 1.0 Megohm
Pentode
Plate Voltage (Max.) ....cevvivieennnnnnnns. Ceeeees e 330 Volts
Screen Supply VoItage (MaxX.) c.uuueeceeieieriiiieneteeeeerennossosaanennns 330 Volts
Screen Voltage ..........coviiiennnnn. See Rating Chart (Gen. Info. Sec.)
Positive DC Grid No. 1 Voltage 0 VoIt
Plate Dissipation ......... e veen 5.0 Watts
Screen DissSiPation. ..c..u.uiiiiiiiiet ittt ittt i 1.25 Watts
Grid No. 1 Circuit Resnstance

L =T e I = T - 0.25 Megohm

Cathode Bias ....ciiiiininieiiiineineenaieeeneeesneennsereiseiannacen 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode No. 1
Plate Voltage ....o.viiiiiiiiiiiiiineninaienetiiiecenneronansns eveeeiiae 200 Volts
Grid Voltage ....... et et e e e aanaetaaan ettt e -2.0 Volts
Amplification Factor .............. . 68
Plate Resistance (Approx.) . 12,400 Ohms
Transconductance ..... eeeee N .. 5500 umhos
Plate Current ... ...ttt 7.0 Ma
Grid Voltage (Approx.)

Ib =10 sa...... et e ee et e -5.5 Volts
Triode No. 2
Plate Voltage .......... et ettt ettt ettt e 200 Volts
Cathode-Bias Resistor ..... e .. 220 Ohms
Amplification Factor ....... e .. 41
Plate Resistance (Approx.) . e 9400 Ohms
Transconductance ......... 4400 umhos
Plate Current .......... e 9.2 Ma
Grid Voltage (Approx.)

L« (17T T —6.5 Volts
Pentode Section
Plate Voltage .................. 50 200 Volts
Screen Voltage... 150 150 Volts
Grid No. 1 Voltage ..... 0 — Volts
Cathode-Bias Resistor ...... NN — 100 Ohms
Plate Resistance (Approx.) .... — 68,000 Ohms
Transconductance —_ 11,000 umhos
Plate Current ....... vee cese 55 24 Ma
Screen Current ...... 18 4.8 Ma
Grid No. 1 Voltage (Approx.)

Ib=100 p@...000ivvrereecennnnnnnns Cebeereeieieeeaaan e — -10 Volts

Color Television Type

GC IFIER
6AGI ANI;\ vméoM 'ZlinunER

Triode and Frame Grid Pentode

Construction.............. Compactron T-9

T9
Maximum Dlameter ............ 1.188 In.
Maximum Seated Height ....... 2.250 In.
Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA UII0E
HEATER OPERATION
Heater Voltage. . .....oiuiiiiiiiiie i itiieteaaernnrrnresernressnneenanas 6.3 Volts
Heater Current ... ... ... i i ittt eaaiiiianes 820 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DCand Peak .......c.ciieiiininirnneeeeenneneoneenennanesacanns 200 Volts
Heater Positive with Respect to Cathode
O 100 Volts
Total DC and PeaK it e i e 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode
Grid to Plate ... cuiiintiiiitiiiiiiiiiitinittionetannneiereernnrennaseannans 2.8 Pf
Input: Tgto(h 4 36 P
Qutput: Tp to (h + 2.2 Pf
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pentode
Grid No. 1 to Plate

input: Pgl to (h + Pk + Pg2 + Pg3 + IS)
output: Ppto (h + Pk + Pg2 + Pg3 + IS)
RATINGS (Design Maximum Rating System)
Pentode
Section
Plate Voltage (MaX.) .oiviiirinierireerrennnnininnnseenanessnnnnns 330
Screen Voltage (Max.) .....oeevvvviinnnn, 200
positive DC Grid No. 1 Voltage (Max.) ... 0
Plate Dissipation (Max.) ................ 10
Screen Dissipation (Max.) ................. 1.5
Grid No. 1 Circuit Resistance
With Fixed Bias (MaX.) ...evviinriiieniiiieianernnnneinnnnnns 0.1
With Cathode Bias (Max.) ..ooveviiniiiiieiineeniniiinnens 0.25

CHARACTERISTICS AND TYPICAL OPERATION

Plate Voltage
Screen Voltage...
Grid No. 1 Voltage ...... .
Cathode-Bias Resistor
Amplification Factor
Plate Resistance (Approx.)
Transconductance
Plate Current
Screen Current ...ttt ittt ittt
Grid No. 1 Voltage (Approx.)

Grid No. 1 Voitage (Approx.)
1D =100 fA.....ererenennrenennenererineinerneensessenannens —

Triode
Section
330 Volts
— Volts
0 Volt
1.1 Watts
— Watts

0.5 Megohm
1.0 Megohm

Triode
Section
150 Volts
— Volts
— Volt
350 Ohms
39
8500 Ohms
4600 umhos
6.2 Ma
— Ma

-7 Volts

— Volts

FM STEREO MULTIPLEXER

GAG11

30AG11
Double Diode, Twin Triode
Compactron T-9
..Button 12 Pin, E12-70
.............................. 12DA T9
.............................. 9-56
Maximum Diameter ........ 1.188 In.
Maximum Seated Height ... 1.500 In
Maximum Overall Height ...... 1.875 In
UIEAUT
ELECTRICAL DATA
HEATER OPERATION
30AG11 6AG11
Series Paralle)
Heater Voltage.....ovieiiiiiiiiiiiiiiiiiiiiiietiiiiiiiiiiaaas 30 6.3 Volts
Heater Current ......vieiiiiiii ittt 150 750 Ma
Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DC and PeaK ..iuvvtttieienniniieneetsseniniinsssaseesonsnnnasassans 200 Volts
Heater Positive With Respect to Cathode
DC ciiviiiiininnns PRI 100 Volts
200 Volts

Total DC and Peak

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode (Each Section)

Grid to Plate
Input: gto(th+ k) ....
Output: p to (h + k)

Diode (Each Section)

Plate to Cathode and Heater............coiiiiiiiiiiiiiiinneieeenannnnns
Cathode to Plate and Heater..........oiiiiiiieiiiiiiineriinsniectiiscannns
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Coupling

Triode Grid to Diode Plate (Max.)..........cccvuvennn. e 0.1 Pf
No. 1 Triode Grid to No. 2 Triode Grid (Max.) .....ccevvvvennnnnnn 0.01 Pf
No. 1 Triode Plateto No. 2 Triode Plate...........coviiiiiiiiiiniinnnns e 0.5 Pt

RATINGS (Design Maximum Rating System)

Triode (Each Section)

Plate Voltage (MaX.) ...uiiiiiiiiiiiiinniiniriteninnnorsssssesnnnnnnnnennes 330 Volts
Plate Dissipation (Max.) 2.0 Watts

Diode (Each Section)
Diode Current (Continuous Operation) (Max.) ........ciiiiiiiiiiuninneannnnns 5.0 Ma

CHARACTERISTICS AND TYPICAL OPERATION
Triode (Each Section)

Plate Voltage ......cooiviiiiiiiiieiiininenennns 125 Volts
Grid Voltage ........covvvnnnnnnn veese...  -1.0Volt
Amplification Factor .. 66
Plate Resistance............ .. 8500 Ohms
Transconductance ...... .. 7800 yumhos
Plate Current ... ... ittt .. 7.5 Ma
Grid Voltage for 1b = 30 ua -5 Volts
Diode (Each Section)
Average Diode Current for Eb = 5VOItS ... . iiiiiiiiiiiiiiiiiieeeeennnnnnnns 18 Ma
BAHB Color Television Type

Sharp Cutoff Pentode

Construction ............. Miniature T-5%,

Base ..Button 7 Pin, E7-1

Basing ... tessesecceseessssranes 7BK

Outline ..iiiiiiiiiiiiiiiiiiiiiinnnenes 5-2
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.

1

ELECTRICAL DATA "
HEATER OPERATION
Heater Voltage.. 6.3 Volts

Heater Current ...... .................................................... 450 Ma
Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode

Total DCand Peak........iiiitiiiiiiiiiiiiiiieiiiiianenenerinneeennaannn 100 Volts
Heater Positive With Respect to Cathode

Total DCand Peak.......oviieiiiiiiiiiineeeieieiiineeeeeeriinieniannnenns 100 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)
Grid NO. 1 0 Plate (MaX.)..eeiiitereiteeetanineeseeeeneronnnnreaeennnnnnness 0.02 Pt
Input: g1 to (h 4+ k + g2 + g3) 10 Pt
Output: pto (h + k + g2 + g3) 3.6 Pt
RATINGS (Design Center Rating System)
Plate Voltage (Max.) ..o...iiiiiiiiiiiiiiiiineieretosineasassseosennnnnnnnanns 300 Volts
Grid NO. 2 Supply VoItage (Max.) «voiiiiiieieieireeennnnoeeeeeeeansnsannennns 300 Volts
Grid No. 2 Voltage ............. ceen ....See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (Max.) ....... 3.2 Watts
Grid No. 2 Dissipation (Max.) e 0.4 watt
Cathode Current (Max.).........coevvnn. 13 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Triode Pentode
Conn. Conn.

Plate Voltage ..... .o iiiiiiiiiiiiiiiiiii e 150 300 Volts
Grid No. 3 Voltage .............. i Connected to Cathode at Socket
Grid No. 2 Voltage .............. - 150 Volts
Cathode Bias Resistor 160 160 Ohms
Plate Current ........... 12.5 10 Ma
Grid No. 2 Current ............. -_ 2.5 Ma
Transconductance ............. 11,000 9000 ymhos
Amplification Factor ........... 40 —_
Plate Resistance (Approx.) 3600 500K Ohms
Ecl for Ib =10 ua (APPrOX.). e vviueniniireeeennnnnnns -7 -7



Receiving Tubes 55

Color Television Type
VIDEO AMPLIFIER 6AH9
AND COLOR BLANKER 9AH9

Medium Mu Triode and
Sharp Cutoff Frame Grid Pentode

construction.............. Compactron T-9
E12-70 T9
... 12H)
............ 9-58
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ...... 2.375 In. T
ELECTRICAL DATA
HEATER OPERATION 9AH9 6AHY9
Heater Voltage......coiviiii i i i i s 8.8 6.3 Volts
Heater CUIrent .....ii i ittt aees 600 900 Ma
Heater Warm-up TImMe ... .. i it — 11 Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak......ooiiiiini ittt ittt 200 Volts
Heater Positive with Respect to Cathode

5. Y 100 Volts

Total DC and Peak...uuiiiiiiiiiiii ittt aaaaaans 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Without Shield)
Pentode Section
Grid1to Plate: (Bl o P) ...t i i i i it it 0.15 pf
Input: glto(h4 k4 824 83 1.8 )ittt ens 15.0 pf
Output: pto(h 4+ k4 824 83, 1.8 . it 6.0 pf
Triode Section
(14 Te IR To T d =3 G € =38 Co TN o) J Y 3.7 pf
Input: o (h 4 K) cuiiii i i s 2.4 pf
Output: Pto (N4 K) ot e e e 0.4 pf
RATINGS (Design Maximum Rating System)

Triode Pentode
Section Section
DC Plate Voltage (Max.) .....oiiiimiiiiiiiii i 330 400 Volts
Positive DC Grid 3 Voltage (Max.)........covvviiiinnnn .. — 0 Volts
Grid No. 2 Supply Voltage (Max.) ....cooviiiiiiiiiiiiinnenaan, — 330 Volts
Grid No. 2 Voltage......ooiiiiiiiiiiiiiiinnnaa., See Rating Chart (Gen. (nfo. Sec.)
Positive DC Grid No. 1 Voltage (Max.) ....covviiiviiininann.. 0 0 Volt
Plate Dissipation (Max.) ....ioeiiiniiiiinieiiiiiaiienenaan 2.0 10.0 Watts
Grid No. 2 Dissipation (Max.) «...oiiiiiiieneiiinnininnennnns — 1.0 watt
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) ..ottt iiiiiiiiiananans 1.0 0.1 Megohm
Self Bias (MaX.) tvuriniiiiiiiiiiiiiiieeeereiiiiaaneranannns — 0.25 Megohm

Note: Control grid to cathode spacing on the pentode section of this type is of such low
order of magnitude as to preclude the use of voitage between these elements of more than
50 volts dc or peak ac in commercial tube checkers and shorts indicating devices, particularly
where mechanical excitation of the tube is employed.

CHARACTERISTICS AND TYPICAL OPERATION

Triode Pentode

Section Section
Plate Supply Voltage........cooiiiiiiiiiiiiiiiiiina, 250 250 50 Volts
Grid No. 2 Supply Voltage.......ooviiiiiiiieennn, — 150 125 Volts
Grid No. 1 Voltage .....cooviiieeiiniiineei i -9 0 0 Voits
Grid No. 3 Voltage (Referred to Negative end of Rk). — 0 0 Volt
Cathode Resistor (Bypassed) ...........oooviiiinnan - 122 0 Ohms
Plate Current ...t s 8 25 76 Ma
Grid NO. 2 CUrreNt ....ioiiiiiiiiiiiiiin e iiinnens — 6 320) Ma
Transconductance (Grid No. 1 to Plate) ............ 2750 21,000 — umhos
Plate Resistance (APProxX.) .....eeeiiieiiunnninnaens 7300 55,000 — Ohms
Amplification Factor ...........cciiiiiiiiiiiiiiiian, 20 — —
Grid No. 1 Voltage, Approx. for Ib = 100 pa

(RK=0) tertuetninntiitiit i aiieninernneannnes -18 -1.2 — Volts
NOTE:

(1) Current drawn only for short intervals so as not to damage the tube.
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BAKS’ Eng RF AMPLIFIER

Sharp Cutoff Pentode

Construction ............. Miniature T-5%

Base .......iiiiieiiil, Button 7 Pin

Basing "

Outline - T5¢
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.500 In.
Maximum Overall Height ...... 1.750 In.

ELECTRICAL DATA TR
HEATER OPERATION
Heater Voltage. .. ..ot i et et e 6.3 Volts
Heater Current ... ..o i ittt 175 Ma
Maximum Heater-Cathode Voltage 90 Volts

DIRECT INTERELECTRODE CAPACITANCES
Shielded ") Unshielded

Grid to Plate 0.02 0.03 Pt
Input .......... 4.0 4.0 Pt
OUtPUL L e 2.8 2.1 Pt
RATINGS (Design Center Rating System)

Plate Voltage (Max.) «.ooiuniiiiiieiniieiiee et eeteeennineaasenoeeannn 180 Volts
Plate Dissipation (Max.) . 1.7 Watts
Screen Voltage (Max.) ..... . 140 Volts
Screen Dissipation (Max.) 0.5 watt
Screen Supply Voitage (Max.) ................... 180 Volts
Positive Control Grid Voltage (Max.)............. 0 Volt

Cathode Current (Max.)........iiuunniiiiiiitiiaieeeeeiiiiinareeernnneann 18 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier

Plate Voltage .......ovuiiiiininiiiiiiiiiiiiiiininanns 120 180 Volts
Screen Voltage............. 120 120 Volts
Cathode Bias Resistor@® 180 180 Ohms
Plate Current ... ... i 1.5 7.7 Ma
Screen Current ...............oolln 2.5 2.4 Ma
Transconductance ................ 5000 5100 umhos
Plate Resistance (Approx.) 0.30 0.50 Megohm
NOTES:
(1) Shield No. 316 connected to cathode.
(2) Fixed bias operation is not recommended.
BAKI“ Color Television Type
SAK10

Triple Triode

Construction.............. Compactron T-9
Base ...t E12-70
Basing .« 12FE T9
Outline ....... P, 9-59
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.250 In.
Maximum Overall Height ...... 2.625 In.
M
ELECTRICAL DATA OUBA00
HEATER OPERATION
9AK10 6AK10
Heater Voltage. ... ..ciiiiiiiii it i ieeeee i enennnas 9.5 6.3 Volts
Heater Current ... ... .. it 600 900 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater Cathode Voltage
Heater Negative with Respect to Cathode
Total DCand Peak . .....uiiiiiniiiiiiiiiiiiiii ittt ininans 200 Volts
Heater Positive with Respect to Cathode
0 L 100 Volts

Total DC and Peak .......eiiiiiiiiiiiiiiieia it ie e 200 Volts
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DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section1l Section2 Section3

GridtoPlate ..........iiiiiiiiiiiiiiniiininanan 3.2 3.0 3.0 pf
input: (G to K and H) . 4.2 4.2 4.2 pf
Output: (P to K and H) 0.3 0.4 0.54 pf

RATINGS (Design Maximum Rating System) (Each Section)

Plate Voltage ..ottt ittt einretisiieeeeeannneesaceasnnnnnnnns 330 Volts
Grid Voltage

Positive Bias Value ...... ettt et e i i e et 0 VoIt
Plate DisSiPation .....oouitiiiiiiiii i tiriiiiiiriiiiieeraeiiiiiar ey 2 Watts
Grid Circuit Resistance

[ G I = LT T3 P 0.5 Megohm

CHARACTERISTICS AND TYPICAL OPERATION (Each Section)

Plate Voltage 200 Volts
Plate Current e ceee . 10 Ma
Amplification Factor ..................... e 53

Plate Resistance (Approx.) . 7500 Ohms
Transconductance .........ceccivvennnnns «e.. 7000 umhos
(2o O (e T ] T U1 7T T Y -7 Voits

DAMPER GAL3JEY88

Heater-Cathode Diode ]
Construction
T6}
Maximum Diameter ............ 0.875 In.
Maximum Seated Height .......3.250 In.
Maximum Overall Height ......3.500 In. T
ELECTRICAL DATA
HEATER OPERATION
Heater Voltage..............cooiunes Ve easeeeusscasaanbaetsacororrenraestnaatas 6.3 Volts
Heater Current ......cciiiiiiiiiiennnnanns 1550 Ma
Maximum Heater-Cathode Voltage 6600 Volts
DIRECT INTERELECTRODE CAPACITANCES
Plate to All Other Elements. . ...ccviuiiiiiiiiiieietiireerresieniirssiecnannnns 8.6 Pf
Cathode to Heater ... ..ciueetiiiiiiiiiiiiiieeiaiieniaiiinneeeeeennansionnnnnnns 2.0 Pf
RATINGS (Design Center Rating System)
Damper Service()
Peak Inverse Plate Voltage (Absolute Max.) 7500 Volts
Peak Plate Current 550 Ma
DC Pilate Current ................ e e 220 Ma
Plate DisSiPation .....iitiiiiiiieeerieiistraieaesesetosannraneeessorinnnsneas 5 Watts

NOTE:
(1) For operation in a 525-line, 30-frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission.*’
The duty cycle of the voltage pulse not to exceed 15% of a horizontal scanning cycle.

Color Television Type B Al5

FM or TV DETECTOR
3ALS, 12AL5

High Perveance Twin Diode

]

Construction ............. Miniature T-5Y; 10 () Ol
Base ............ Button 7 Pin
Basing ... 6
Outline . yo (s

Maximum Diameter ............ 0.750 In.

Maximum Seated Height .......1.500 In. O, Dr

681

Maximum Overall Height ...... 1.750 In.
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ELECTRICAL DATA
HEATER OPERATION

3ALS 6ALS 12ALS
Heater Voltage.........ccvviiiinniiiiiinannnnn 3.15 6.3 12.6 Volts
Heater Current ............oiiiiiiiiiiennnnn 600 300 150 Ma
Heater Warm-up Time .........oiiiiiinvnnnnnn 11 — — Seconds
Maximum Heater-Cathode Voltage ............ 200 330 330 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded " Unshielded
Plate Input (Each Section)..........ccoiviiiiiiiiiiienennn, 3.2 2.5 Pf
Plate to Plate .............ccoiiiiiiiinnnn, e 0.026 0.068 Pf
Cathode Input (Each Section) 3.6 3.4 Pt
RATINGS (Design Maximum Rating System)
Peak Inverse Plate VOItage (Max.) ...uoiiiunrrreerenannnnineesenennnnn 330 Volts
Peak Plate Current Each Plate (Max.) ................ 54 Ma
DC Output Current Each Plate (Max.)................. 9.0 Ma
AC Piate Voltage (Per Plate) (Max.)............. .. 117 Volts
Effective Plate Supply Impedance (Each Plate) (Min.)..................... 300 Ohms
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib =60 Ma ..ottt 10 Volts
NOTE:
(1) Shield No. 316 connected to Pin No. 6.
BAlg Color Television Type
GENERAL PURPOSE AMPLIFIER (T)
8ALY VIDEO AMPLIFIER (P)
High Mu Triode and
Sharp Cutoff Pentode
Compactron T-9
E12-70 19
.............................. 12HE
.............................. 9-59
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.250 o,
Maximum Overall Height ....... 2.625 In. s
ELECTRICAL DATA
HEATER OPERATION
6AL9 8AL9S
Heater Voltage 6.3 8.6 Volts
Heater Current ... . 820 600 Ma
Heater Warm-up Time ... ...iiiiiiiiiiiiiiiieiiiinnniaanns — 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak ....uuiniiiiiiiiii ittt iiiiiineeans 200 Volts
Heater Positive with Respect to Cathode
5 O N 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode Section
Grid to Plate ... .. i i i e 2.8 pf
Input: gto (h + Tk + Pk, g3, I.S.) .. 3.6 pf
Output: pto (h + Tk + Pk, g3, I.S.) 2.2 pf

Pentode Section
Grid No. 1to Plate (Max.) .vuuinnieriiiiiiet it iinninnseneeeiiienas 0.16 pf
Input: glto (h 4+ Pk, g3, I.S. 4 g2) 17 pf
Output: p to (h + Pk, g3, I.S. + g2) 6.4 pf
RATINGS (Design Maximum Values)

Triode Pentode

Section Section
Plate Voltage ... ...ttt 330 330 Volts
Grid No. 2 Supply Voltage (Max.) . — 200 Volts

Positive Grid No. 1 Voltage (Max.) 0 0 Volt
Grid No. 2 Dissipation (Max.) ...o.uveineiiiiniiiiiieeennnn. — 1.5 Watts
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) ...iiiiimniiiiiiiiiiiii it 0.5 0.1 Megohm
Cathode Bias (Max.) ...ttt it 1.0 0.25 Megohm
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CHARACTERISTICS AND TYPICAL OPERATION

Triode Pentode
Section Section
Plate VOItage ... iviiiiiiiiiiiiireneiniiianenerns 200 55 250 Volts
Grid No. 1 Voltage .. PPN .. — 0 — Volt
Grid No. 2 Voltage ......... — 125 150 Volts
Cathode Bias Resistor .... 270 — 56 Ohms
Plate Current ............. 1.6 56 28 Ma
Grid No. 2 Current e — 21 5.6 Ma
Transconductance ........ 6300 — 30,000 xmhos
Amplification Factor ...... 59 — —
Plate Resistance (Approx.) 9200 — 40,000 Ohms
Ecl for Ib = 100 xa (Approx.) -63 — -5.4 Volts

VIDEO DETECTOR
AND IF AMPLIFIER BAMBA

5AMS8

Diode and Sharp Cutoff Pentode
Construction ............. Miniature T-6%
Base Button 9 Pin, E9-1
BaSINE ..vvvererrneceerinnnnnannnens ..9CY
Outline Cererereaiaaaes .6-2

Maximum Diameter ............0.875 In.

Maximum Seated Height ....... 1,938 In.

Maximum Overall Height ......2.188 In.

sty I

ELECTRICAL DATA
HEATER OPERATION
5AMS 6AMBA
Series Parallel

Heater Voltage........... s e ssecnnassessnassassanssanassnansen 4.7 6.3 Volts
Heater Current .................. 600 450 Ma
Heater Warm-up Time ............. T 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DC and Peak....uvueieieeeieinnnnorreeeneansaaensasoesssosnennnns 200 Volts
Heater Positive With Respect to Cathode
5 T O teeasasavesessesreanniaaceas 100 Volts
Total DC and Peak.....cceteieenneiiaioseeetoeaeennnnnnsanssssonannans 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)™"
Pentode
Grid to Plate (Max.)......cceeuene R, heterereseneierereataaen 0.015 Pf
Input ....ooiiiiien.. ciesecces 6.0 Pf
Output ....... S o 3.4 Pf
Diode
Input: pto(h + k)............. Ceeerriei e, e eeeeeeretei ey 2.3 Pt
Cathodeto(h +pP) ..cocvviiiiiiininnennnns herareteeeaeaeeaes . 3.0 Pf
Coupling
Diode Plate to Pentode Plate ... 0.035 Pt
Diode Plate to Pentode Grid No. 1 0.005 Pt
Diode Cathode to Pentode Plate 0.15 Pf
RATINGS (Design Center Rating System)
Pentode
Plate Voltage (Max.) ....ivieeiiiieriinneenirrnreennineeensosssnssonnsonens 330 Volts
Plate Dissipation (MaX.) ...iiueiiiieeiinneientiaiieietaseesnaseansoonsonns 3.2 Watts
Grid No. 2 Voltage .......ceevvvvene See Rating Chart (Gen. Info. Sec.)
Grid No. 2 Supply Voltage (Max. ) 330 Volts
Grid No. 2 Dissipation (Max.) ...... 0.55 Watt
Positive Grid No. 1 Voltage (Max.) ceen coos .. 0 Volt
Grid NO. 3Voltage (MaX.) .iiiivirnninrererrreriniianneesesesnanaiornssnnaes 0 Voit
Grid No. 1 Circuit Resistance
Cathode Bias (MaX.) ..cvvrirreriroeererenirssceceesosesnsnasansssssannnns 1.0 Megohm
Fixed Bias (MaX.) ...covirveviinnnnnnnnncecnnnnas S 0.25 Megohm
Diode
Diode Current for Continuous Operation (Max.) ....coveiininneneeeecnnnns . 5.0 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Pentode
Plate VOItage t.vivvvrrriviiiiiiiieiieeeennnnnnneenenconen eretarersennaneans 125 Volts
Grid No. 2 Voltage .. cee 125 Volts
56 Ohms

Cathode Resistor ...
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Plate Current ... ... .ciiiiiiiiiiiiiiiiiia, 12.5 Ma

Grid No. 2 Current . 3.2 Ma

Transconductance 7800 ymhos

Plate Resistance (APProx.) ......ceeeeveeineninnnnncens 0.3 Megohm

Grid No. 1 Voltagefor Ib =20ua  .......ccivevinnennas -6 Volts

Ibat Ecl = =3 VOIts, RK = 0. ettt ie i iie et 2.0 Ma

Diode

Diode Plate Voltage for Diode Current of 50 Ma@.........ooovvniiiiiinnnn. 10 Volts
NOTES:

(1) Shield No. 315.
(2) Test condition only. Operating conditions must not exceed the design center rating.

6AN4 UHF MIXER OR AMPLIFIER

High Mu Triode

Construction ............. Miniature T-5v%,
Base .........iiiiiiiiiinen. Button 7 Pin
_Basing F Y 4 1 8
Outling ...oueiiiiiiiniiinenneanennen .51
Maxlmum Dlameter ............ 0 750 In.
Maximum Seated Height ....... 1.500 In.
Maximum Overall Height ...... 1.750 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage. ... ... i i it s 6.3 Volts
Heater Current ... . i i i e 225 Ma
Maximum Heater-Cathode Voltage

Heater Negative With Respect to Cathode
Total DC and Peak. . .ottt iiieeniiiiinnneaaaaann 200 Volts
Heater Positive With Respect to Cathode
DC ..

................. 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded ¢) Unshielded
Grid to Plate 1.7 1.7 P{
Input .......... 33 2.9 Pf
Output ............... 1.8 0.25 Pf
Heater to Cathode®) 2.9 3.0 Pf
Grid to Cathode® 2.6 2.6 Pf
Plate to Cathode® 0.18 0.20 Pf
Grounded Grid Operation
a5 5.7 55P
Output 3.4 1.8 Pf
RATINGS (Design Center Rating System)
Plate Voltage (Max.) ....oiiiiiiiiii i i iiiiiie i 300 Volts
Plate Dissipation (Max.) 4 Watts
Cathode Current (Max.).....ooviiiiiiiiin ittt aaiiiaaaaaaas 30 Ma
Grid Circuit Resistance
Fixed Bias (Max.) 0.1 Megohm
Cathode Bias (Max.) 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class A Amplifier
Plate Voltage ... ..o i ittt e e 200 Volts
Cathode Bias Resistor ................. 100 Ohms
Plate Current ...............oiieit, 13 Ma
Transconductance ..................... 10,000 umhos
Amplification Factor ........ccccoveunnn 70
Grid Voltage for Ib = 20 ua -7 Volts
Mixer Service
Plate Voltage ...ttt ittt i ettt it r e 125 Volts
Cathode Bias Resistor 270 Ohms
Plate Current ... ... ..ttt 7 Ma
Oscillator Injection Voltage (RMS)............... ceen 1.4 Volts
Conversion CONdUCANCE ...vvvtiiiin et iiiriniisnonsesannnnnnanas 2900 umhos
NOTES:

(1) Shield No. 316.
(2) Measured between specified elements only. When external shield is used, it shall
be grounded.
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VIDEO AMPLIFIER 6ANS
Beam Pentode
construction
BaS€ .....e..s
Basing .
outline ..veitiiiiiiiiiiiiiiiiiinaanas
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.
ELECTRICAL DATA U
HEATER OPERATION
Heater Voltage......... . 6.3 Volts
Heater Current ............covvuneen ceen . 450 Ma
Maximum Heater-Cathode Voltage 90 Volts
DIRECT INTERELECTRODE CAPACITANCES
Grid No. 1 to Plate .. 0.075 Pf
Input ......ooiiiiiii .. 9.0 Pf
[0 T o T P 4.8 Pt
RATINGS (Design Center Rating System)
Plate Voltage (Max.) ...icuuriiiiniiiiiiiiieieienennnnneennns 120 300 Volts
Grid No. 2 Voltage (Max.) . 120 300 Volts
Cathode Current (Max.).......... . 50 20 Ma
Plate Dissipation (Max.) ........ . 4.2 1.7 Watts
Grid No. 2 Dissipation (Max.) 1.4 0.56 Watts
Grid No. 1 Circuit Resistance
Fixed Bias (MAX.) ..uiiuiuereninenerenneneneeaeanaaononcns 0.1 0.1 Megohm
Cathode Bias (Max.) .....ciiiiiiiiiiiiiiiiiiiiiiinnineenns 0.1 0.1 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ......... P ettt 120 Volts
Grid No. 2 Voltage 120 Volts
Cathode Resistor ....... 120 Ohms
Plate Current .......... 35 Ma
Grid No. 2 Current 12 Ma
Plate Resistance........ 12,500 Ohms
Transconductance 8000 umhos
Load Resistance ....... 2500 Ohms
Power Output (Approx.)........ N v 1.3 Watts
Plate Current for Ib = 1 Ma.....iiiiiiiiiiiiiiiiiieeeeeanenannoneoaeasans -20 Volts
AVERAGE PLATE CHARACTERISTICS
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Color Television Type

GANBA

S5ANS

0SC./SYNC SEP./SYNC CLIPPER(T)
IF/VIDEO/AGC AMPLIFIER (P)

Medium Mu Triode and
Sharp Cutoff Pentode

Construction ............. Miniature T-6'4
Base ............. .Button 9 Pin, £9-1
BasSiNg .iiveiiiiiiiiiiiiiiiiiiiieieea 9DA
Outline ... ittt 6-2
Maximum Diameter ............ 0.875 In.
Maximum Seated Height .......1.938 In
Maximum Overall Height ...... 2.188 In.

ELECTRICAL DATA
HEATER OPERATION

SANS 6ANSA
Series Series
Heater Voltage... 4.7 6.3 Volts
Heater Current .......... it 600 450 Ma
Heater Warm-up Time .........oiuiiiiiiiiiininnanneennnnn 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DC and PeakK. ... ...uiuitiereiiiiieiieteeteennranannnnns 200 Volts
Heater Positive With Respect to Cathode
D i e e i i e 100 Volts
Total DC and Peak. ...ttt 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Triode Section
Grid to Plate ... ... e e e 1.5 Pt
Input: gto (h + k) 2.0 Pt
Output: p to (h + k) 0.26 Pf
Pentode Section
Grid No. 1to Plate (Max.). ..ottt ennnnnes 0.04 Pt
Input: glto(h+ k+ g2+ g3+ 1S) 7.0 P
Output: pto(h + k+ g2+ g3+ IS) 2.4 Pt
Coupling
Triode Grid to Pentode Plate (Max.) 0.02 Pt
Pentode Grid No. 1to Triode Plate (Max.) .............c.ooviini... 0.02 Pt
Pentode Plate to Triode Plate (Max.) ........coiiiiiiiiiiineneeeiinnnnns 0.15 Pt
RATINGS (Design Maximum Rating System)
Triode Pentode
Section Section
Plate Voltage (Max.) ...oiiiiiiiiiiiiiiiiiiennnnniinnennns 330 330 Volts
Grid No. 2 Supply Voltage (Max.) ......oovviviineennnnnnnn — 330 Volts
Grid NO.2VOoItage ....vvviviinrerieererinnnnnns See Rating Chart (Gen. Info. Sec.)
Grid No. 1 Voltage
Positive Bias Value (Max.)....oooviiiiniiiieniniinnns 0 0 Volt
Plate Dissipation (Max.) ......iiiiiiiieniiieeeeniiiainnnes 2.8 2.3 Watts
Grid No. 2 Input (MaXx.) .. iiiiiiiiiiiiiiiieeeeniiinenaenn — 0.55 watt
Grid No. 1 Circuit Resistance®
Fixed Bias (MaX.) ..iiiuiiiniuiiianininnionnseeninenonnenn 0.5 0.25 Megohm
Cathode Bias (MaX.) ....ivviiiiiiiiinnnnerenservnnnnnnns 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Section Section
Plate Supply Voltage......coviiiiiiiieiiierirenniinnnnnnns 150 125 Volts
Grid No. 2 Supply Voltage................. — 125 Volts
Grid No. 1 Voltage .......ccovvvvviinnnnnns -3 — Volts
Cathode Bias Resistor ..... — 56 Ohms
Plate Current ............ 15 12 Ma
Grid No. 2 Current ....... — 3.8 Ma
Transconductance ....... 4500 7800 umhos
Amplification Factor ....... 21 —_
Plate Resistance (Approx.) . 4700 170,000 Ohms
Ecl for |Ib = 20 ua (Approx.). -17 -6 Volts
Ib with Ecl = -3 Volts, Rk = — 1.6 Ma

NOTE:

(1) It either section is operating at maximum rated conditions, the Grid No. 1 circuit re-

sistance for both sections should not exceed the stated values.
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AVERAGE PLATE CHARACTERISTICS
(Triode Section)
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PLATE VOLTAGE
Color Television Type BAﬂsA
or VERTICAL DEFLECTION AMP. 5AQS5, 12AQ5, 19AQ5
Beam Power Pentode "
Construction ......... ....Miniature T-5% N(3) (5)r
Base Button 7 Pin, E7-1
Basing ...iiiiiiiiiiiiiiiiiiiiie e, BZ
OULHNE  teerieieireeieeienacnenaenenes 5.3 L0 (O,
Maximum Diameter ............ 0.750 In.
Maximum Seated Height .......2.375 In. D O]
Maximum Overall Height ...... 2.625 In.
1 o U
ELECTRICAL DATA i ‘
HEATER OPERATION
19AQ5 12AQ5 5AQ5 6AQ5A
Heater Voltage....................... 18.9 12.6 4.7 6.3 Vo!ts
Heater Current ......... PN 150 225 600 450 Ma
Heater Warm-up Time — — 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....ovoeeriieeieieiiiiioaeioseasnosnnnnacesaceeeinns 200 Volts
Heater Positive with Respect to Cathode
9.1 O treecssarseasarions 100 Volts
Total DC and PeaK....ocvtirirersinnnnereeerosensiononcesoscssceannns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
(o] 2T IR 7o T ad -} G- 0.4 Pt
Input: gl to(h + k + g2 + g3) 8.0 Pf
Output: pto(h + k + g2 + g3) 8.5 Pf
RATINGS (Design Maximum Rating System)
Class Al Amplifier
Plate Voltage (Max.) ...ccvviiiiiiiiiiiinnnniiaanancnans 275 Volts
Grid No. 2 Voltage (Max.) ..... ceen 275 Volts
Plate Dissipation (Max.) ...... vees 12 Watts
2 Watts

Grid No. 2 Dissipation (Max.)
Grid No. 1 Circuit Resistance
Fixed Bias (MAX.) .ovuiuieeiniirennneenanerorneosssaseerasasnanenonssnnes 0.1 Megohm
Cathode Bias (Max.) 0.5 Megohm
Bulb Temperature (At Any Point) (Max.) 250°C
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Vertical Deflection Amplifier()—Triode Connected )

Plate Voltage (Max.) ......ciiiuiiiiiiiinniieenennnnsneeosssosennnannannns 275 Volts
Peak Positive Plate Voltage (Abs. Max.) e 1100 Volts
Plate Dissipation (Max.)® ................ ceee 10 Watts
Peak Negative Grid No. 1 Voltage (Max.) ceen 275 Volts
Average Cathode Current (Max.)......... . .. 40 Ma
Peak Cathode Current (Max.) ...ieiinivenrereerosensnnncnransessesonnnnn 115 Ma
Grid No. 1 Circuit Resistance
Cathode Bias (Max.) ....ceueiiiinineriinirerinieeeeeseseessnnnnnninnnas 2.2 Megohms

CHARACTERISTICS AND TYPICAL OPERATION

Triode Pentode

Conn. Conn.

Class Al Amplifier
Plate Voltage .......oiiiiirieiiiiinnreninnnnnss . 250 180 250 Volits

Grid No. 2 Voltage .. — 180 250 Volts

Grid No. 1 Voltage Cereiaaees -12.5 -8.5 -12.5 Volts
Peak AF Grid No. 1 Voltage ....... — 8.5 12.5 Volts
Zero-Signal Plate Current......... . 49.5 29 45 Ma
Maximum Signal Plate Current — 30 47 Ma
Zero-Signal Grid No. 2 Current............. — 3 4.5 Ma
Maximum Signal Grid No. 2 Current — 4 7.0 Ma
Plate Resistance (Approx.) .........vounenn eee 1970 58,000 52,000 0hms
Transconductance ...........ccceeevennnnn Lo 4800 3700 4100 xmhos
Load Resistance ............ccovvviinnnnnn. . — 5500 5000 Ohms
Maximum Signal Power Output............ . — 2.0 4.5 Watts
Total Harmonic Distortion (Approx.)............. — 8 8 Percent
Ecl for Ib = 0.5 Ma (APProx.) ...eeeeeeeveaannans =37 — — Volts
NOTES:

(1) For operation in a525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) Grid No. 2 connected to plate.

(3) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

6AQ6 AF AMPLIFIER AND DETECTOR

Double Diode and High Mu Triode

Construction ............. Miniature T-5';

Base ..Button 7 Pin, E7-1

Basing ....

Outline .
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA S
HEATER OPERATION

Heater Voltage. ... ..oiiiiiiiiii i i e it iiitiiitssscraaennannnann 6.3 Volts

Heater Current ... .. ..ot i 150 Ma

Maximum Heater Cathode Voltage 90 Volts

DIRECT INTERELECTRODE CAPACITANCES (Shielded)("

Grid to Plate 1.8 Pt

[ g = 10 § S 1.7 Pf

[0 T < TV 15 Pt

RATINGS (Design Center Rating System)

Triode

Plate VoItage (MaxX.) .. .vviiiiniiiiiiieeeteeennnnnnossssssssssnnnnonnnnnenens 300 Volts
0 Volt

Positive Grid No. 1 Voltage (Max.)
Diode

Diode Operating Current Per Plate (MaxX.) ......c.c.veviiiiiininnnnonannnnnns 0.9 Ma
CHARACTERISTICS _AND TYPICAL OPERATION

Class Al Amplifier

Plate VoItage ... ..ottt ittt ittt eeaas 100 250 Volts

Grid No. 1 Voltage® -1 -3 Volts

Plate Resistance (Approx.) 61,000 58,000 Ohms

Transconductance ...............c.v.. .. 1150 1200 xmhos

Plate Current ... ittt i i i it 0.8 1.0 Ma
NOTES:

(1) Shield No. 316 connected to cathode.
(2) Diode biasing of the triode section is not recommended.
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BAQS/ECCSH

RF AMPLIFIER AND MIXER

9AQ8
High Mu Twin Triode
Construction ............. Miniature T-6%4
BASE@ iiuccinireneneanas
Basing(':)
Outline  .........
Maximum Diameter ............ 0.875 In.
Maximum Seated Height .......1.937 In.
Maximum Overall Height ...... 2.187 In.
|
ELECTRICAL DATA (IR
HEATER OPERATION 6AQ8/ECCS85
Heater VoItage. .. ooii ittt ittt ittt e, . 6.3 Volits
Heater Current N 435 Ma
Maximum Heater-Cathode Voltage 90 Volts
DIRECT INTERELECTRODE CAPACITANCES
Section Section
No. 1 No. 2
GridtoPlate ......oiiiiiiiiiiiiiiiiiiiiiiiiiaannn 1.5 1.5 Pf
Input: gto(k + h +1IS) 3.0 3.0 Pt
Output: pto(k + h + IS) : 1.2 1.2 Pt
RATINGS (Design Center Rating System) (Each Section)
Plate Voltage (MaX.) ....iiiiiiiiiiieeeiiietiieaiasennennnennnenntnsaianns 300 Volts
Plate Dissipation (Max.) . RN 2.5 Watts
Cathode Current (Max.)............ sesssvee 15 Ma
Negative Grid Voltage (Max.) ......coiieiiiiiiiiiiiininnenes . 100 Volts
Grid Circuit Resistance (Max.) ....ciiiiiiiiieiiiiiiiiireeinennnanns .. 1.0 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Autodyne
R-F Amp Osc/Mixer
Plate Supply Voltage. ........coiiiiiiiiiiiiiiiinnnens — 250 250 Volts
Plate Dropping Resistor ........... — 1800 12,000 Ohms
Plate Voltage ..........c.ovvvvunnnn 250 230 — Volts
Grid Voltage ..... ..o -2.3 -2.0 — Volts
Cathode Resistor ............cov.0n - 200 — Ohms
Grid Leak Resistor............... —_ — 1.0 Megohms
Oscillator Voltage (RMS)....... [ —_ — 3 Volts
Plate Current ...........ccovvennn. 10 10 5.2 Ma
Transconductance ................ 5900 6000 — umhos
Conversion Transconductance - —_ 2300 umhos
Amplification Factor .............. 57 — —
Plate Resistance................... — 9700 22,000 Ohms
Input Resistance at 100 MHz ...... — 6000 15,000 Ohms
Equivalent Noise Resistance .................co000 — 500 — Ohms
NOTES:

(1) Section No. 1 connects to Pins 6, 7, and 8.
(2) An internal shield is connected to Pin No. 9 to provide isolation between the two sections.

IF AMPLIFIER BAR"

8AR11, 11ARI11

Twin Pentode

Construction.............. Compactron T-9
Base ......... ....Button 12 Pin, E12-70
Basing
Outline

Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ...... 2.375 In.
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ELECTRICAL DATA
HEATER OPERATION

11AR11 8ARI11 6AR11
Heater Voltage 11.2 8.4 6.3 Volts
Heater Current 450 600 800 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak. . ..uiiueiiineinniiiieiantenniniiniesasnneasnasns 200 Volts
Heater Positive with Respect to Cathode
DC cean 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded))
Section 1
Grid-Number 1to Plate ........ciiiuiriiiiiiiiirreerennnniiraneneeacansns 0.026 Pf
Input: 1gl to (1k 4+ 1g2 + 1 10 Pf
Output: 1p to 1k + 1g2 + 1 2.8 Pf

Section 2
Grid-Number 1to Plate ........coiuieiiiniiiiniiiiitianinennieeennoeennanns 0.026 Pf

Input: 2glto 2k +2g2 +2g3 4+ 1g3+ h+1IS) .......... 10 Pf
Output: 2p to (2k + 2g2 + 2g3 + 1g3 + h + IS) .......... 3.0 Pf
Plate to Plate (Max.)..ouiiiiieinineeeiaaninaeneennn 0.016 Pf
Grid-Number 1, Section 1 to Plate, Section 2:(Max.) ... .. 0.002 Pf
Grid-Number 1, Section 2 to Plate, Section 1: (Max.) .........c.oovaiuunnn 0.004 Pf
RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (Max.) ....uuueereeeteeeeteniinieeereeseassnnnseecaasecannns 330 Volts
Suppressor Voltage (Max.)............... 0 Voit
Screen-Supply Voltage (Max.) ........... 330 Volts
Screen Voltage........ocoviviviinnnnannn. .See Rating Chart (Gen. Info. Sec.)
Positive DC Grid No. 1 Voltage (Max.) ... 0 Volt
Plate Dissipation (Max.) ........covuuunn 3.1 Watts
Screen Dissipation (MaX.) .....eeeeiiiiiiiiniiieneeeeennnneesoeeeneenns 0.65 watt
CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Plate VoIaBe .o vviiiiittteeettntiiieetieteeeinntreeeesaaneennnnnnenes 125 Volts
SUPPresSSOr . .vvvviiiiii i iviiennnnnnnnnns ...Connected to Cathode at Socket
Screen Voltage........oveeiiivnenneannnn. 125 Volts
Cathode-Bias Resistor .................. 56 Ohms
Plate Resistance (Approx.) .............. .. 0.2 Megohms
Transconductance ..........ceeevveeenns .. 10,500 xmhos
Plate Current 11 Ma
Screen Current 3.5 Ma
Grid No. 1 Voltage (Approx.)
GM =50 uMROS L1ttt i i e i s -15 Volts
NOTE:
(1) With external shield (EIA 309) connected to cathode of section under test.
HASH AUDIO POWER AMPLIFIER
Beam Pentode
Construction Miniature T-52
Base ......... veveevs...Button 7 Pin
Basing
Outline
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA o Wil
HEATER OPERATION
Heater Voltage 6.3 Volts
Heater Current . 800 Ma
Maximum Heater-Cathode Voltage 100 Volts
DIRECT INTERELECTRODE CAPACITANCES
Grid to Plate 0.6 Pf
Input ...l 12 Pf

[TV oV 9.0 Pf
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RATINGS (Design Center Rating System)

Plate VOItage (MaX.) ..iiiiiienninneereorerrssrurannssssssasenanesessssenns 150 Volts
Grid No. 2 Voltage (Max.) 117 Volts
Plate Dissipation (Max.) ..... 5.5 Watts
Grid No. 2 Dissipation (Max.) 1.0 Watt
Grid No. 1 Circuit Resistance
Fixed Bias (MAX.) .otriuvirreeeerionnnisonssnseseannnansssassonesssssnanes 0.1 Megohm
Cathode Bias (MaAX.) ...uviuurrireternieiiionoeeesessasansanannnesceesssnn 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate VoItage ...uoiiiiiiii ittt ittt iteeecaaeaacacnncensresannannn 150 Volts
Grid No. 2 Voltage .............. 110 Volts
Grid No. 1 Voltage .............. 8.5 Volts
Peak AF Grid No. 1 Voltage ..... 8.5 Volts
Plate Current (Zero Signal) ..... 35 Ma
Plate Current (Maximum Signal) .. 36 Ma
Grid No. 2 Current (Zero Signal) .......cceviivinnnnnnns 2 Ma
Grid No. 2 Current (Maximum Signal) 6.5 Ma
Transconductance ..........c.ciiiiiiiiiennnreenaonaannnns 5600 umhos
Load Resistance ............... 4500 Ohms
Total Harmonic Distortion 10 Percent
Maximum Signal Power Output... 2.2 Watts
Color Television Type
AUDIO/VIDEQ DETECTOR or DC bASS
RESTORER (D) IF/VIDEO/AGC
AMPLIFIER (P) SAS8
High Perveance Diode and
Sharp Cutoff Pentode
Construction ............. Miniature T-62
.......... ...Button 9 Pin, ES-1
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In. T
ELECTRICAL DATA
HEATER OPERATION
5AS8 6AS8
Series Parallel
Heater Voltage.....c.ovviiiiiiiiiiiiiii it iiiiiinienaans 4.7 6.3 Volts
Heater Current ......... 600 450 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DC and Peak...covuiiiiiiiiiinien i iiiiinneaeeatnnnenesseennans 200 Volts
Heater Positive With Respect to Cathode
9.1 Y 100 Volts
Total DC and Peak 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Pentode Section
Grid No. 1 to Plate (Max.)......... Meeessesessesataactsrasersannesanersens 0.03 Pf

Input: glto(h+ k+ g2+ g3) .... 7.0 Pf

Output: pto(h + k + g2 + g3) 2.4 Pf

Coupling

Pentode Grid to Diode Plate (Max.)......ovvreriereneineeneennaeceeceenns 0.005 Pf

Pentode Plate to Diode Cathode (Max.).............. 0.15 Pf

Pentode Plate to Diode Plate (Max.) ....cciieniiiiiiiiirrnenenarsnnrenns 0.10 Pf

Diode Section

Plate to Heater, Cathode and Internal Shield ...........coieieeeieiinns 3.0 Pf

RATINGS (Design Center Rating System)

Pentode Section

Plate Voltage (MaX.) ...iiiiiiiiiierteiiiiiiierieeracnecosstnonnnnsssenes 300 Volts

Plate Dissipation (Max.) ...cieieiiiieieennanaeeiereeronososasssscecennnn 2.5 Watts

Grid NO.2Voltage .....cvvvviniinnninnnnenen ..See Rating Chart (Gen. Info. Sec.)

Grid No. 2 Supply Voltage (Max.) .. 300 Volts

Grid No. 2 Dissipation (Max.) ....... 0-(5) VwaI:‘
o

Positive Grid No. 1 Voltage (Max.) ..
Grid No. 3 Voltage (Max.) t.uuieieeiinreiiireriereenisesonessnsceranssons 0 Volt
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Grid No. 1 Circuit Resistance

Cathode Bias (Max.) 1.0 Megohm
Fixed Bias (MaX.) .iiuuiiiiueiiiniiiiiiiiieeeaneiaineaanesaninennnnns 0.25 Megohm
Diode Section
Peak Inverse Plate Voltage (Max.) ....c.oiiiiiiiiiiiiiiiiiiiinenieennnnns 330 Volts
Peak Plate Current (Max.) ......cciutiiiiiniiiiiiinnniennnn 50 Ma
DC Plate Current (Max.) ...ciiininiiiinrieieteetrennniisnsanneeecannnnnnnn 5 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Supply VoItage . ..o i e ettt ie e 200 Volts
Grid NoO. 2 Supply Voltage. ...ttt i 150 Volts
Grid No. 3 Voltage ........ Connected to Cathode at Socket
Cathode ReSISIOr ..o viviiiiiiiii i it rienieeeees 180 Ohms
Plate Current ............. .. 9.5 Ma
Grid No. 2 Current ........ .. .. 3.0 Ma
TransconNdUCANCE ..ottt ittt it ittt ittt are e 6200 umhos
Plate ResiStance (APPrOX.) ...ieeeunriiiitiiiunianeieensnanarsseaaannnns 0.3 Megohm
Grid No. 1 Voltage for Ib = 10 ua (APPFrOX.) vvvrrreniinnnnnnreeenneennnnn -8 Volts

SYNC SEPARATOR (2T)
VIDEO AMPLIFIER (P)

AF/IF AMPLIFIER (1T)
GASI1

Medium Mu Triode, High Mu Triode
and Sharp Cutoff Pentode

Construction.............. Compactron T-9
Base .......cieiieln Button 12 Pin, E12-70
BASINE «vnveennnnnsinraaneaneeaneens 12DP T
Outline  ...iiviiiiiii i 9-58
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ...... 2.375 In.
UL
ELECTRICAL DATA
HEATER OPERATION
Heater Voltage. .. ..ot i et i 6.3 Voits
Heater CUMTeNt L. ...t it ittt itiaaate i iananaeaaannn 1050 Ma
Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DC and PeakK. ...ttt ittt iiiiiieiiieeeeeannes 200 Volts
Heater Positive With Respect to Cathode
5. 100 Volts
Total DC and Peak.. 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Triode (Section 1)
Grid 10 Plate .. i e i e e e e e 1.9 Pf
Input: Tlg to (Tlk + T2k + Pk + Pg3 + 1IC 4+ IS)...ovvveiini it 3.0 Pf
Output: Tlpto(Tlk + T2k + Pk + P83 + IC+ IS)..cevvneiiiiiiiiinn, 2.2 Pf
Triode (Section 2)
[T e TR T Y - 3.6 Pf
Input: T2g to (T2k 2.4 Pf
Output: T2p to (T2k 3.8 Pf
Pentode
Grid 1 to Plate .. .o i i e e e 0.11 Pf
Input: Pglto(T2k + Pk + Pg2 4+ Pg3 + IC +IS) ......cvvveiiiiiiints 9.5 Pf
Output: Ppto (T2k + Pk + P2 + Pg3 + IC+ IS) .. .iiiiiiiiiiiiiinann. 4.4 Pf
Coupling
Pentode Plate to Triode Plate (Section 2) (Max.) ....ccvvviiniiiiiiuneeeeenn 0.044 Pt
Triode Plate (Section 1) to Triode Plate (Section 2) (Max.) 0.06 Pf
RATINGS (Design Maximum Rating System)
Triode (Section 1)
Plate VOItage (MaX.) ouiiiititmniiiiteiirunnnnneeeeoonnaesosereseesnnnenens 330 Volts
Positive DC Grid Voltage (Max.) . 0 Volt
Plate DisSipation (MaX.) ......uiiiitteeeinnnniroeeneresrnnesueneeeeeennn 1.5 Watts
Grid No. 1 Circuit Resistance
Fixed Bias (MaAX.) cuuniiiiittiiiiitiiiiiiiiaen et ineaeanreeeeannnnnennes 0.5 Megohm
Cathode Bias (MaXx.) ...oiiiiiiiiiieiiiiiiiniieeeeeeeonisnneeeeinaneanns 1.0 Megohm
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Triode (Section 2)

Plate Voltage (Max.) ........coiiuiiiuiiiiiniiniaeaieiitae i einnennennnn 330 Volts
Positive DC Grid Voltage (Max.) ... 0 Volt
Plate Dissipation (Max.) ....eeeeeiurineeeeeeiiieneeensooessssssnnnosnsanes 2.0 Watts
Grid 1 Circuit Resistance
Fixed Bias (MaX.) ..ouiuniruinnenntierterereaneennennsanerneenesnsnens 0.5 Megohm
Cathode Bias (MaX.) ....iiitiiinnernnneieneeanneeennscsennecsnecannanns 1.0 Megohm
Pentode Section
Plate Voltage (Max.) ........cciiiiiiiiiiiniiniininnnannns 330 Volts
Screen Supply Voltage (Max.) ... 330 Volts
Screen Voltage ..........ccceiiiiinennnennnnnnn. See Rating Chart (Gen. Info. Sec.)
Positive DC Grid Voltage (Max.) 0 Volt
Plate Dissipation (Max.) ........ 5.0 Watts
Screen Dissipation (Max.) «...oiuiiiiitenieiinueneenncieoioeneonesssenans 1.1 Watts
Grid 1 Circuit Resistance
Fixed Bias (Max.) ..........coovivinnnnn 0.25 Megohm
Cathode Bias (Max.) 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode (Section 1)
Plate Voltage .. ..ouoi ittt e i it 200 Volts
Grid Voltage ..... .. -2.0 Volts
Plate Current ..... .. R 7.0 Ma
Transconductance ....................... .. 5500 smhos
Plate Resistance (Approx.) ............... ... 12,400 Ohms
Amplification Factor P . 68
Grid Voltage for Ib =10pua............. teeetteecssacisttssssasesseneanaorus -5.5 Volts
Triode (Section 2)
Plate Voltage ........ccovviiviiinininenn. 200 Volts
Cathode Bias Resistor 220 Ohms
Plate Current ............ 9.2 Ma
Transconductance ......... 4400 pmhos
Plate Resistance (Approx.) . 9400 Ohms
Amplification Factor ........ 41
Grid Voltage for Ib = 100 s@.....ooueiinreinnrrennneeeneeseaneeannanns -6.5 Volts
Pentode Section
Plate Voltage ..ttt ittt ittt e e et 200 Volts
Screen Voltage............ s 125 Voits
Cathode Bias Resistor e Cereeaeees 68 Ohms
Plate Current ..................... 24 Ma
Screen Current ...........coiuunnn 5.2 Ma
Transconductance ................ vevieves.. 10,500 pmhos
Plate Resistance (Approx.) ........ 70,000 Ohms
Grid 1 Voltage for ib = 10 ua -8 Volts

Color Television Type BATB

AF AMPLIFIER AND DETECTOR

12AT6
Double Diode and High Mu Triode
Construction Miniature T-5';
Base ......iiiiiiiiiiiiiii Button 7 Pin
Basing .....cciiiiiiiiiiin.s .eee BT
Outline ......coiiiiiiiiiiiiiiiiiian.a, 5-2
Maximum Diameter ........ 0.750 In
Maximum Seated Height .......1.875 In
Maximum Overall Height ...... 2.125 In.
T
ELECTRICAL DATA ‘
HEATER OPERATION
12AT6 SA'l;SV it
Heater Voltage........... e et 12.6 6.3 Volts
Heater Current . 150 300 Ma
Maximum Heater-Cathode Voltage 920 90 Volts
DIRECT INTERELECTRODE CAPACITANCES .
Unshielded
Grid to Plate .............ccc.n. . z.g F'f;
INPUt: O (M A K) reeeeeinnnineeeinnnns . (2;'8 bt
Output: pto(h 4+ k) ...ovviiiviinnnnnnnn. 0.04 Pf

Diode Plate No. 2 to Grid (Max.)
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RATINGS (Design Maximum Rating System)

Triode

Plate Voltage (Max.) ...viiienieieereeiiiiinneeesotonneetteeaanincesnnenens 300 Volts

Plate Dissipation (Max.) 0.5 Watt

Positive-Grid Voltage (Max.) .....oiiiiiiiiiiiiiiiiiiiieraeeetnnennesseeaaannn 0 Volt

Diode

Diode Current (Each Section) (Max.) c..ovuvvrieeniiinnniinneerrenennnnoneeees 1.0 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Class A1 Amplifier

Plate Voltage 100 250 Volts

Grid Voltage ceen -1 -3 Volts

Plate Current ................ ... 0.8 1.0 Ma

Transconductance .............. e 1300 1200 xmhos

Amplification Factor 70 70

Plate ReSIStanCe. ... viviirietiiiniennniieeeernrnninnnnneess 54,000 58,000 Ohms

Average Diode Currentat 10 Volts DC®.......cooueiinenninnns 2.0 2.0 Ma
NOTES:

(1) Shield No. 316 connected to cathode.
(2) Test condition only.

BATBA Color Television Type

SATs VHF OSCILLATOR AND MIXER

Medium Mu Triode and
Sharp Cutoff Pentode

Construction ............. Miniature T-6%
Base ............. Button 9 Pin, E9-1
Basing
Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.938 In.
Maximum Overall Height ...... 2.188 In.

ELECTRICAL DATA
HEATER OPERATION

SAT8 6ATBA
Heater Voltage........coiiiiiiiniiiiiiiiniiiinnnnnn, 4.7 6.3 Volts
Heater Current .............cooiiuinen. 600 450 Ma
Heater Warm-up Time 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DC and PeaK....vvuiueenritittieneiiuneneaeenenrirnnsesnnanenan 200 Volts
Heater Positive With Respect to Cathode

5. O I 100 Volts

Total DC and Peak. .. ..o viueiiiiiiiiiiiiiieiiieianenaiinnaannnenn 200 Volts
DIRECT INTERELECTRODE CAPACITANCES

Shielded ") Unshielded

Triode Section
Grid to Plate 1.5 15 Pt
Input .......... 2.4 2.0 Pt
Output i i e 1.0 0.5 Pt
Pentode Section
Grid No. 1to Plate (Max.)...ccooiviiiiiiiinnaanennns 0.016 0.025 Pt
Input ...l 4.7 4.5 Pt
Output 1.6 0.9 Pf
Pentode Section Triode Connected 2}
Grid No. 1 to Plate 1.3 1.3 Pf
Input ...l . 33 3.0 Pf
Output . e i e 2.5 1.7 Pt
Coupling
Pentode Grid No. 1to Triode Plate (Max.) ........ 0.04 0.05 Pt
Pentode Plate to Triode Plate (Max.) . 0.007 0.05 Pt
Heater to Cathode ............ ..., 6.5 6.5 Pt
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RATINGS (Design Center Rating System)

Triode Section Pentode Section
as Oscillator as Mixer

Converter Service
Plate Voltage (Max.) ...coveviviiiiiinniiinneinnnns 250 250 Volts
Grid No. 3 Voltage (Max.) .....coeiiiiiiiiinnnnnnns — 0 Volt
Grid No. 2 Supply Voltage (Max.) .......covvvnnnnnn. —_ 250 Volts
Grid No. 2 Voltage ...... Ceeere et See Rating Chart (Gen. Info. Sec.)
Grid No. 1 Voltage

Negative Bias Value (Max.) ....ccvvvrunnnnnniens 40 40 Volts

Positive Bias Value (Max.).... 0 0 Volt
Plate Dissipation (Max.) 1.5 2.0 Watts
Grid No. 2 Input (Max.) — 0.4 Watt
Grid No. 1 Input (Max.) 0.5 — Watt
Grid No. 1 Circuit Resistance

Fixed Bias (M@X.) teuvinrneenrnnneenenenannnns — 0.1 Megohm

Self Bias (MaX.) tiuvtriiiiiiiiiiincenneannnas — 0.5 Megohm
Pentode Section as Triode Connected Mixer@®
Plate Voltage (Max.) ...oiiiiiiiiiiiiiiieaiiisiieieiannseneennnnns 250 Volts
Negative Grid No. 1 Voltage (Max.) ......ccoiiiiiiiiiiiiiaiiienans 40 Volts
Positive Grid No. 1 Voltage (Max.) .......cvvvuevneennnns 0 Volt
Plate DissSipation (Max.) ....veeeeererrioniiiinnninecnereecansenes 2.4 Watts

CHARACTERISTICS AND TYPICAL OPERATION
Triode Section Pentode Section

Plate Voltage .......coviiiiiiiiiiiiiiiiiiiiiinnnnns 100 250 Volts
Grid No. 3 Voltage ........ e Connected to Cathode at Socket

Grid No. 2 Voltage ....... e eeiere e — 150 Volts
Cathode Bias Resistor .. e 100 200 Ohms
Plate Current ... ... .iiiiiiiiiiiiiiiiiiinennnn. 8.5 7.7 Ma
Grid No. 2 Current ... ...oiiiiiiiiininiiiinnianes — 1.6 Ma
Transconductance ............ccoiiiieneennnnnannnn. 5800 4600 umhos
Amplification Factor .........ccovviiiiiiiiinnnnnn. 40

Plate Resistance (ApPpProx.) ...coeeieeeeeeuninenanns 6900 750,000 Ohms

Ecl for Ib = 10 ya (APProxX.) ....oeeveviiieirnnnnenns -10 -10 Volts
Triode Section Pentode Section
as 250 MHz as
Oscillatorw) Mixer®
Plate Voltage ........ccoiiiiiiiiiiiiiiiiiiiiieinaans 150 150 Volts
Grid No. 3 Voltage .... Connected to Cathode at Socket
Grid No. 2 Voltage .......cciiviiiiiiiiinneinennnnns —_ 150 Volts
Mixer Grid No. 1 Supply Voltage .................. —_ -3.5 Volts
Plate Current ......cooiiiiiiiiiiiiiriiiereriioinians 13 6.2 Ma
Grid No.2Current .......ciiiiiiiiinnnreneeennnnns — 1.8 Ma
Conversion Transconductance ................... —_ 2100 umhos
Mixer Grid No. 1 Circuit Resistance................ — 120,000 Ohms
Oscillator Voltage at Mixer Grid No.1 (RMS) ...... — 2.6 Volts
Oscillator Grid Resistor 2700 — Ohms
Grid No. 1 Current ....... 3.6 — Ma
Grid No. 1Current ....oviiiiiiiiieiineiiiiinnnes — 2.0 ya
Oscillator Power Output (Approx.)@) ......oeuveens 0.5 — Watt
Pentode Section as Triode Connected Mixer®
Plate Voltage ......uiieiiiiiiiiiiiiiiiiiiieiiiiieeeeeesncaronennns 150 Volts
Grid No. 1 Supply Voltage....... -3.5 Volts
Plate Current .................... 7.8 Ma
Conversion Transconductance 2800 umhos
Oscillator Voltage at Grid No. 1 (RMS) 2.6 Volts
Grid No. 1 Current ... ...iiiiiiiiieneeeennnnnns 2.0 ya
Grid No. 2 Circuit Resistance .........c.cviviuunnnn. 120,000 Ohms

NOTES:

(1) External Shield No. 315 connected to cathode.

(2) Grid No. 3 connected to cathode; Grid No. 2 connected to plate.

(3) Shield No. 315 connected to ground.

(4) In TV or FM receivers, it is generally desirable to operate the oscillator with less power
input than shown in the tabulation data in order to avoid over excitation and excessive
oscillator radiation.

(5) With separate excitation and triode unit grounded.
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BA“4GTA Color Television Type

DAMPER
19AU4GTA
Heater-Cathode Diode &)
Construction  .........oiiiian, Octal T-9 .
Base®) ....Octal 5 or 6 Pin, B5-85 or B6-60 T9
Basing") 4 J
Outline ﬁ N
Maximum Diameter ............ 1.188 In. " o o
Maximum Seated Height ...... .3.250 In. OO}
Maximum Overall Height ...... 3.813 In. i —H-WHJ
ELECTRICAL DATA
HEATER OPERATION
19AU4GTA 6AUAGTA
Heater VOItage . ..ottt ittt ittt iiiiiiaaenn 18.9 6.3 Volts
Heater Current ................ 600 1800 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
0 P 900 Volts
Total DCand Peak .....ciiiiiiiiniiieieiiniiiioieniieeeennninenennennns 4500 Volts
Heater Positive with Respect to Cathode
0 P 100 Volts
Total DC and PeaK.....vuiiiiiiiiiiii ittt ieiaianaeeeinaans 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Heater to Cathode ........iiiiiiiiiiieiiiii it eieieaaaaeeeaaaann 4.0 Pf
Plate to Cathode and Heater 8.5 Pf
Cathode to Plate and Heater 11.5 Pf
RATINGS (Design Maximum Rating System)
Damper Diode )
Peak Inverse Plate Voltage (Abs. Max.).....ovviiiiiiiiiiiiiiiiiininnnn. 4500 Volts
DC Plate Current (Max.) ....cooiviuinnnnnens 190 Ma
Steady State Peak Plate Current (Max.) 1150 Ma
Plate Dissipation (Max.) .«...uiviiiiiiiiiiiineiirieriiiiiiieeeennnnninnnns 6.0 Watts
CHARACTERISTICS AND TYPICAL OPERATION
Damper Service—90° Deflection Scan System
Peak Inverse Plate VoItage ......c.coiviiiiiiiiiiiitiniiiinnieneeenannnns 3.65 Kv
Peak Heater-Cathode Voltage.. 3.9 Kv
Average Cathode Current .......... 120 Ma
Peak Cathode Current ...... 500 Ma
Boosted B+ Voltage ...... e 640 Volts
Plate Dissipation ........ccooiiiiiiiiiiiiiinn, 2.8 Watts
Average Tube Voltage Drop for Ib = 350 Ma 25 Volts

NOTES:

(1) May be either 5 or 6 pin. Socket terminals No. 1 (if used), 2, 4, and 6 shall not be used as

tie points. Pin No. 1 may be omitted on 5 pin base.

(2) For operation in a 525-line, 30-frame system, the duty cycle of the horizontal voltage pulse
must not exceed 15% of one horizontal scanning cycle. Power rectification service is

not recommended.

3AUS, 4AUG, 12AU6

BAUBA Color Television Type

RF AMPLIFIER

Sharp Cutoff Pentode

............. Miniature T-5Y;
..Button 7 Pin, E7-1

Maximum Overall Height ....::2:125 In.

!
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ELECTRICAL DATA
HEATER OPERATION
3AUG6 4AU6 12AU6 6AUGA

Heater Voltage.........coovveeivnnnnnnnn. 3.15 4.2 12.6 6.3 Volts
Heater Current ........... 600 450 150 300 Ma
Heater Warm-up Time 11 11 — 11 Seconds
Maximum Héater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DCand Peak......covuirvuieeneniiinineeennns et e 200 Volts
Heater Positive with Respect to Cathode
5 L Y 100 Volts
Total DC and PeakK.......c.ciiuiiiieiieiiiiiiiieerananeneieerenannanns 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshlelded)

Grid to Plate (Max.)..... 0.0035 Pt
Input ...oiiiiiiiaL.. .. 5.5 Pf
[ T €« YU PSR PP 5.0 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (MaxX.) ..ouiuiiuiiiiininiiiiiiiinnneeeteiteenesrnnsenannsonns 330 Volts
Grid No. 2 Supply Voltage (Max.) «..eueeiiriiiiiiiiiiiiiiiiiiiiiiiinneens 330 Volts
Grid No. 2 Voltage ......... ..See Rating Chart (Gen. Info. Sec.)
Plate DisSipation (MaX.) ....cuiiiuiiiierettrninneeeeeenannsersoeoennannns 3.5 Watts
Grid No. 2 Dissipation (Max.) .......... ettt e, 0.75 Wtats
Positive Grid No. 1 Voltage (Max.) ......eioimiiineiiieiniiinnneeeeennanns 0 Volt
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ........ ...ttt 100 250 250 Volts
Grid No. 3 Voltage .. e Connected to Cathode at Socket
Grid NO.2 Voltage .....ccoviiiiiieennnnnineenrenannnns 100 125 150 Volts
Cathode Bias Resistor . PR 150 100 68 Ohms
Plate Current .......... et 5.0 7.6 10.6 Ma
Grid No. 2 Current ..... ettt 2.1 3.0 4.3 Ma
Transconductance ........ ettt 3900 4500 5200 umhos-
Plate Resistance (APProX.) «v.ovevevererererorannnns 0.5 15 1.0 Megohm
Grid No.1 Voltageforlb=10uwa ...........ccovn.n. -4.2 -5.5 -6.5 Volts
Color Television Type
SYNC SEPARATOR (T) BA“BA
VIDEO AMPLIFIER (P) 8AUSA
Medium Mu Triode and
Sharp Cutoff Pentode
Construction ............. Miniature T-6'2
Base Button 9 Pin, ES-1
BaSiNg tiivvriiiiiiieiiiiiiiiiececenns 9DX
Outline  .oiiiiiiiiiiiiiiiii i 6-3
Maximum Diameter ............ 0.875 In.
Maximum Seated Height .......2.375 In.
Maximum Overall Height ..2.625 In. I
ELECTRICAL DATA
HEATER OPERATION
6AUBA 8AUBA
Heater Voltage......ovuiiiiiiiiiiiiiiiiiiiiiiiiiiiiinannss 6.3 8.4 Volts
Heater Current .................. 600 450 Ma
Heater Warm-up Time 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.........coviiiiiiiniiiniiiniinnnes 200 200 Volts
Heater Positive with Respect to Cathode
L 100 100 Volts
Total DC and Peak 200 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode Section
Grid to Plate ... ..t i i e e e e s 2.2 Pt
Input .......e.L. 2.6 Pf
Output ... 0.34 Pf
Pentode Sectlon
Grid to Plate ... ittt it i i it i i e 0.06 Pf
Input ............ 1.5 Pf
Output 3.4 Pf
Coupling
Pentode Grid No. 1 to Triode Plate (Max.) 0.006 Pf
Triode Grid to Pentode Plate (Max.) Oboig S:

Pentode Plate to Triode Plate (Max.)
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RATINGS (Design Center Rating System)
Triode Pentode
Section Section
Plate Voltage (Max.) ....cciiiiieeennnnnns 330 330 Volts
Grid No. 2 Supply Voltage (Max.) .. — 330 Volts
Grid No. 2 Voltage (Max.).......... ..See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (Max.) ............ 2. 3.3 Watts
Grid No. 2 Dissipation (Max.) ....... — 1.0 Watt
Positive Grid No. 1 Voltage (Max.) 0 0 Volt
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) 0.5 0.25 Megohm
Self Bias (Max.) .......... 1.0 1.0 Megohm
CHARACTERISTICS AND TY
Triode Pentode
Section Section
Class Al Amplifier
Plate Voltage ........ 150 200 Volts
Grid No. 2 Voltage ..... — 125 Volts
Cathode Bias Resistor .............. 150 82 Ohms
Plate Current ......cccivieiininnnnnn. 9.5 17 Ma
Grid No.2 Current .......cevvvenn... — 3.4 Ma
Transconductance .................. 5300 8000 umhos
Amplification Factor 43 —
Plate Resistance (APProX.) .u.veeeeeiiieiiceonnnnsenenenns 8100 100,000 Ohms
Grid No. 1 Voltage (Approx.)
forlb=100mMa ......coevvevvininnnnnsn eeaeeeeeen eeeees 6.5 -7.5 Volts dc

Color Television Type

6AVaGA
IZA“ZGSAA’\I;Z;AAVSGA' AMPLIFIER

HORIZONTAL DEFLECTION

Beam Power Pentode

Construction ........... Octal T-11 or T-12
Base.......... Octal 6 Pin, B6-112 or B6-120
Basing ........... Ceserireseseaananann 6CK
Outline
Maximum Diameter ....... ve...1.563 In.
Maximum Seated Height ....... 3.688 In.
Maximum Overall Height ...... 4.250 In.
ELECTRICAL DATA
HEATER OPERATION
25AV5GA 17AV5GA 12AV5GA
Heater Voltage..........cevveets 25 16.8 12.6
Heater Current ................. 300 450 600
Heater Warm-up Time —_ 11 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak. ...ttt ieiiiiiaeeeaans
Heater Positive with Respect to Cathode
DC

Total DC and Peak
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid to Plate
Input
Output .....ccvvvnnnn .
RATINGS (Design Center Rating System)

Horizontal Deflection Amplifier®

DC Plate Supply Voltage (Boost 4+ DC Power Supply) (Max.)
Peak Positive Plate Voltage (Abs. Max.)
Peak Negative Plate Voltage (Max.)
DC Grid No. 2 Voltage (Max.)
Peak Negative Grid No. 1 Voltage (Max.)
Plate Dissipation (Max.)@
Grid No. 2 Dissipation (Max.)
Average Cathode Current (Max.).....
Peak Cathode Current (Max.)
Grid No. 1 Circuit Resistance (Max.)
Bulb Temperature (At Hottest Point) (Max.)

CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage

T2

[
I

6AV5GA
6.3 Volts
1200 Ma
— Seconds

200 Volts

100 Volts
200 Volts

0.5 Pf
14 Pf
7.0 Pf

550 Volts
5500 Volts
1250 Volts

175 Volts

300 Volts

11 Watts

2.5 Watts

110 Ma

400 Ma
0.47 Megohm

210°C

250 Volts
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Grid No.2 Voltage .......cceiviiiinnnnnnnn, Cereeeiieaaane 150 Volts
Ggrid No. 1 Voltage .. cees -22.5 Volts
Plate Current ........ 57 Ma
Grid No. 2 Current . 2.1 Ma
Plate Resistance (Approx.) .... .. . 14,500 Ohms
Transconductance ............ . N 5900 umhos
Triode Amplification Factor® .. 4.3

Grid No. 1 Voltage (Approx.)forlb=1Ma .............. —43 Volts

INSTANTANEOUS PLATE KNEE VALUES

Eb =60V, Ec2= 150V, and Ec1=0V;

Ib = 260 Ma; and Ic2 = 26 Ma

NOTES:

(1) For operation in a 525 line, 30 frame system as described in *'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid-leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

(3) Triode connection (screen tied to plate) with Eb = Ec2 = 150 Volts and Ecl = -22.5 Volts.

Color Television Type BAVB

DETECTOR and AF AMPLIFIER
3AV6, 4AV6, 12AV6

Double Diode and High Mu Triode

Construction ............. Miniature T-5)4
.Button 7 Pin, E7-1

Base ....

BaSiNg «icivverrnneneenaiannes

[0 TV {11 Y- O]
Maximum Diameter .
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA 1]
HEATER OPERATION

3AV6 4AV6 12AV6 6AV6
Heater Voltage................... e 3.15 4.2 12.6 6.3 Volts
Heater Current ................ 600 450 150 300 Ma
Heater Warm-up Time 11 11 — — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....ccovveevenenniennnneens e teeeeieeeriesiieaanenn 200 Volts
Heater Positive with Respect to Cathode

PPN Cetieseseiseesatastataitanaceisainns 100 Volts
Total DCand Peak.....coevevereninenananan O 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded ™ Unshielded
Triode Grid to Plate . 2.0 2.0 Pf
Triode Input .................. 2.2 2.2 Pt
Triode Output.....coovivvvinnvnnnninnn, 1.2 0.8 Pf
Grid to Diode No. 2 Plate @ (Max) ereereresasaeaaae 0.04 0.04 Pf
RATINGS (Design Maximum Rating System)
Triode
Plate Voltage (Max.) . 330 Volts
Plate Dissipation (Max) . 0.55 watt
Positive Grid Voltage (Max.) ............. 0 Volit
Diode
Diode Plate Current Each Diode ................. teeetateatiaenrerraenesns . 1.0 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Triode
Class Al Amplifier
Plate Voltage ..........cooovnnnn Cheeeiiiiiaeienes vee 100 250 Volts
Grid Voltage ... . . -1 -2 Volt
Plate Current .......... Ceeeeees 0.5 1.2 Ma
Plate Resistance........ .. e teenneae 80,000 62,500 Ohms
Transconductance ............ ceeeees 1250 1600 pmhos
Amplitication Factor 100 100
Diode (Each Section)
Tube Voltage Drop for Ib =1.2Ma......coevevvniannns Ceeestesesrentaraasans 10 Volts

NOTES:
(1) Shield No. 316 connected to cathode. X
(2) Diode plate No. 2 connects to Pin No. 5. Diode plate No. 1 connects to Pin No. 6.
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Color Television Type

BAVI1

or OSCILLATOR

AMPLIFIER, PHASE INVERTER

Triple Medium Mu Triode

Construction......ooveviinnnn. Compactron T-9
Base ..Button 12 Pin, E12-70

Basing ... T9
Outline ........ccovinnn
Maximum Diameter
Maximum Seated Height .. . .
Maximum Overall Height .......... 1.875 In.
ELECTRICAL DATA IS
HEATER OPERATION
Heater Voltage...........ccoiviiennenns PP 6.3 Volts
Heater Current ...........oiiiiiiiiiinnnnn PP 600 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....ouueeinereenneiniirisineronsesaseaesiossacsonnns 200 Volts
Heater Positive with Respect to Cathode
5 R R 100 Volts
Total DC and Peak ..................................................... 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section 1 Section 2 Section 3
Grid to Plate (BtOp)...vcviieeiiiiennniinnnnnn, 1.2 1.2 1.2 Pf
Input: gto(h+ k 4+ 1IS) 1.9 1.9 1.9 P¢
Output: pto (h+ k + IS) 1.8 0.7 2.0 Pf
RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (Max.) .....ouiiiiiiiiiiiiiiiiiinnenrenssinneceriunaneasanens 330 Volts
Plate Dissipation (Max.) 2.75 Watts
Total Plate Dissipation (All Plates) (Max.) .. 6.0 Watts
DC Cathode Current (Max.) ....ceineeeiineeinteonnrennntasneeenuneeannnns 20 Ma
Grid Circuit Resistance
With Fixed Bias (MAX.) cvvveeeeeereerosnnneeeeeeosessnsnssnseecsssnsnnnns 0.25 Megohm
With Cathode Bias (MaxX.) c.vvvvveiiininnnnneeeeesanonanneroecanasonnnns 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION (Each Sectlon)
Plate VOItage ...vovviiiiiiiiiinniiiiiinnneneeenananen 100 250 Volts
Grid Voltage .......... 0 -8.5 Volts
Amplification Factor 20 17
Plate Resistance (Approx.) 6500 7700 Ohms
Transconductance 3100 2200 umhos
Plate Current ...... 11.8 10.5 Ma
Grid Voltage (Approx.)
1D =10 pa. .t ertvit ittt ettt e — -24 Volts
BAwaA Color Television Type
SYNC SEPARATOR (T)
8BAWSA VIDEO AMPLIFIER (P)
High Mu Triode and Sharp Cutoff Pentode
Construction ............. Miniature T-6%
Base .........o.n.n ..Button 9 Pin, E9-1
Basing 9
Outline
Maximum Diameter ....... . 0 B75 In.
Maximum Seated Height .......2.375 In.
Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA X I
HEATER OPERATION
8AWSBA 6AWSA
Heater Voltage.......ooiiiiiiiiiiiieiiiiiniiieeenanenes 8.4 6.3 Volts
Heater Current ................... 450 600 Ma
Heater Warm-up Time 11 11 Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak......ooiuiieeiiiiiiienaseettoosansiasssensnaaananns

200 Volts
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Heater Positive with Respect to Cathode
5.3 100 Volts

Total DC and Peak.... 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded ™ Unshielded
Triode
Gridto Plate: (BtOP) cevverrreerriinieeroninnennnnns 2.2 2.2 Pf
Input: gtoth+ k) ..oovvvviaan. 3.4 3.2 Pf
Output: p to (h+Tk+Pk+Pg3+1S).. 3.0 1.8 Pt
Pentode
Grid to Plate: (gltop) (Max.) ......cccoiiiiiiiaiinnns 0.05 0.06 Pf
Input: glto(g+ k + 82+ g3+ IS) 10.0 10.0 Pf
Output: pto(h+ k+ g2+ g3+ IS) 4.5 3.6 Pf
Coupling
Pentode Grid No. 1 to Triode Plate (Max.) 0.005 0.008 Pf
Pentode Plate to Triode Grid .............. 0.006 0.016 Pf
Pentode Plate to Triode Plate (Max.) .................. 0.025 0.150 Pf
RATINGS (Design Maximum Rating System)
Triode Pentode
Plate Voltage (MaxX.) .iiviiiiiinnnnninniinreeennennns 330 330 Volts
Grid No. 2 Supply Voltage (Max.) ..........covvvenvnnnns — 330 Volts
Grid No.2Voltage .......ciiiiiineiniinnnnnnnn. See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (Max.) ......cieeieeeeniniiiinnnnenens 1.1 3.75 Watts
Grid No. 2 Dissipation (Max.) ........cooviniinn.. — 1.1 watt
Negative Grid No. 1 Voltage (Max.) — 50 Volts
Positive Grid No. 1 Voltage (Max.) 0 0 Volt
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) ...uiriiiiiiiiiiiiiiiiiiinininenns 0.5 0.25 Megohm
Self BiasS (MAX.) veverriiieniiiiiiiinnneeeeernsannnnnns 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Triode Pentode
Plate VoItage .....cciiiiiiiiiiiiiiiiieeiiiaiiiinanaanans 200 150 Volts
Grid No. 2 Voltage ....... — 150 Volts
Grid No. 1 Voltage ....... -2 0 Volts
Cathode Bias Resistor .. — 150 Ohms
Plate Current ........... 4.0 15 Ma
Grid No. 2 Current ...... - 3.5 Ma
Transconductance ...... 4000 9500 umhos
Amplification Factor ....... 70 —_
Plate Resistance (Approx.) — 0.20 Megohm

Grid No. 1 Voltage (Approx.)
fOr [D =20 p@ ..etieiiiiiiinnneeeeeensannnnneannnennnn -5 -8 Volts

INSTANTANEOUS PLATE KNEE VALUES
Eb=65V, Ec2=150V, and Ecl1 =0 V;
Ib = 46 Ma; and Ic2 = 15 Ma

NOTE:
(1) Shield No. 315 ties to Pins 4 and 5.

DAMPER 6AX3

12AX3, 17AX3

Heater-Cathode Diode

Construction.............. Compactron T-9
Base Button 12 Pin, E12-70
BasiNg ...oeiiiiiiiiiiiiii i 12F X T9
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.250 In.
Maximum Overall Height ...... 2.596 In.
ELECTRICAL DATA ol
HEATER OPERATION
17AX3 12AX3 6AX3
Heater VOItage......covovniiniiinennerarnoennaens 16.8 12.6 6.3 Volts
Heater Current .......... 450 600 1200 Ma
Heater Warm-up Time 11 11 — Seconds
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Color Television Type

IFIER, PHASE INVERTER
BAV" AMPL or OSCILLATOR

Triple Medium Mu Triode

Construction..... e reieeieees Compactron T-9
Base ...........
Basing ........ 79
Outline .....cciiiiiiieninnenns
Maximum Diameter
Maximum Seated Height .
Maximum Overall Height .......... 1.875 In.
ELECTRICAL DATA U
HEATER OPERATION
Heater Voltage. ... .ociiiiiiiiiiiiiiiiiiiiiiiieiiineennnteranioinanennanan 6.3 Volts
Heater Current ... ...ttt i it ittt ie et 600 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak......ooviniiiniiiiiiiiiniiiiniiiieeieiieaeiniaanannens 200 Volts
Heater Positive with Respect to Cathode
0O 100 Volts
Total DC and Peak.....uiuuiiniiiiiieiietiinieenneeneeiisseennnenn 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section 1 Section 2 Section 3
Grid to Plate (gto p)......... RN 1.2 1.2 1.2 Pf
Input: gto (h+ k4 IS) 1.9 1.9 1.9 Pt
Output: pto (h + k + IS) 1.8 0.7 2.0 Pt
RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (MaxX.) .....iiiiuiiiiiueeenuerneeonureonusisnsecaneseannnenn 330 Volts
Plate Dissipation (Max.) ......c.ccviiieieeinennennnn. 2.75 Watts
Total Plate Dissipation (All Plates) (Max.) . 6.0 Watts
DC Cathode Current (Max.) .....oiveeeeeeeiiunernrorenneeenneeansesannnens 20 Ma
Grid Circuit Resistance
With Fixed Bias (MAX.) «cvveteririennnenceeeeersononnnseeeccssnnsnnnnnnas 0.25 Megohm
With Cathode Bias (MaX.) «..eouintininuiininuineenneneoieeneaneaneanaones 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Plate Voltage 100 250 Volts
Grid Voltage 0 -8.5 Volts
Amplification Factor ................. 20 17
Plate Resistance (Approx.) .. 6500 7700 Ohms
Transconductance .......... .. 3100 2200 umhos
Plate Current ...ttt 11.8 10.5 Ma
Grid Voltage (Approx.)
L1 o T L 7T T NN — -24 Volts
BAwaA Color Television Type
SYNC SEPARATOR (T)
BAWSA VIDEO AMPLIFIER (P)
High Mu Triode and Sharp Cutoff Pentode
Construction ............. Miniature T-6%;
Base .......iiiiiiiien Button 9 Pin, E9-1
BasSing ...v.iiiiiiiiiiiiiiiiiiiiii 9DX
Qutline ... ..ottt iiiiiiiiieee 6-3
Maximum Diameter .. ...0.875 In.
Maximum Seated Heigh ...2.375 In
Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA JUU
HEATER OPERATION
6AWSBA
Heater Voltage....... e e ettt e, 8.4 6.3 Volts
Heater Current .............. 450 600 Ma
Heater Warm-up Time 11 11 Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....cooiiiuiiiiiitiiiiiieeietreriniieeeessiinnaanes 200 Volts
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Heater Positive with Respect to Cathode
5 ] N 100 Volts
Total DC and PeaK...ovvtureenaiiieneetiiiiiiuneronnsseeeneiiineeanns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded " Unshielded
Triode
Gridto Plate: (BtOP) .viiriiiiiiininnnennnninnnnnnnnes 2.2 2.2 Pf
Input: g to (h + k) 34 3.2 Pf
Output: pto (h+Tk+Pk+Pg3+IS) 3.0 1.8 Pf
Pentode
Grid to Plate: (gl to p) (Max.) ......cciiiiiiiiiiiiinn. 0.05 0.06 Pf
Input: glto(g+ k+82+g341S) ..ooeviiiiiiii.. 10.0 10.0 Pf
Output: pto(h+ k+ g2 + g3+ IS).. ... 45 3.6 Pf
Coupling
Pentode Grid No. 1 to Triode Plate (Max.) ............. 0.005 0.008 Pf
Pentode Plate to Triode Grid ........c.ooviiiniiiiinnns 0.006 0.016 Pf
Pentode Plate to Triode Plate (Max.) .................. 0.025 0.150 Pf
RATINGS (Design Maximum Rating System)
Triode Pentode
Plate Voltage (MaX.) .civiemnniuiinrerenennreennnnnnnnnn 330 330 Volts
Grid No. 2 Supply Voltage (Max.) .......coviiiiiiinnnnnn — 330 Volts
Grid No.2 Voltage ........coouvennn See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (MaX.) ..iviuirunnrreeeeeinnniiinnnnnns 1.1 3.75 Watts
Grid No. 2 Dissipation (Max.) ....coveviieiniiiiiinnnnns — 1.1 Watt
Negative Grid No. 1 Voltage (Max.) .... — 50 Volts
Positive Grid No. 1 Voltage (Max.) .......covvvivvnenenn 0 0 Volt
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) ..ciiiirnnnninnrnnenenennninnnnnnnss 0.5 0.25 Megohm
Self Bias (MaX.) cvvveiviiniinnnnnneeeeeennnnininnnnnns 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Triode Pentode
Plate VO Age ..vveviiiiiiiiiiiinrttinennnnnneenineennn 200 150 Volts
Grid No. 2 Voltage ... — 150 Volts
Grid No. 1 Voltage .............. -2 0 Volts
Cathode Bias Resistor ......... — 150 Ohms
Plate Current .........oiviiiiiiinennenns e 4.0 15 Ma
Grid No. 2 Current .........coiiiiiiiiitn — 3.5 Ma
Transconductance .. e . 4000 9500 umhos
Amplification Factor 70 —_
Plate Resistance (Approx.) — 0.20 Megohm
Grid No. 1 Voltage (Approx.)
fOr Ib =20 48 .ovrrneiiiiieiiiiiii e -5 -8 Volts
INSTANTANEOUS PLATE KNEE VALUES
Eb=65V, Ec2 =150V, and Ecl =0V;
Ib =46 Ma; and Ic2 = 15 Ma
NOTE:
(1) Shield No. 315 ties to Pins 4 and 5.
DAMPER ﬁAx3
12AX3, 17AX3
Heater-Cathode Diode
Construction.............. Compactron T-9
Base .....iiiiiinnn. Button 12 Pin, E12-70
BaSiNB .ivviiirniiiiirinnnaeereiannnns 12FX T9
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height .......2.250 In.
Maximum Overall Height ...... 2.596 In.
ELECTRICAL DATA el
HEATER OPERATION
17AX3 12AX3 6AX3
Heater VOItage. ...o.vvvveierninennneenirnennenes 16.8 12.6 6.3 Volts
Heater CUFTENt ....ovveve e eniieniinininenenenanns 450 600 1200 Ma
Heater Warm-up Time ....co.veeeeivninenenonenns 11 11 — Seconds
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Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

LR 900 Volts

Total DC and Peak.....vvveiiiinnniiieieereersnnsnssaneeeesaninnnnnnnns 5000 Volts
Heater Positive with Respect to Cathode

5 100 Volts

Total DC and PeaK..uiiiiiei ittt iiiiiiiieiiiiteiiaiieeaiineennnnns 300 Volts

DIRECT INTERELECTRODES CAPACITANCES (Unshielded)

Cathode to Plate and Heater 1.5 Pf

Plate to Cathode and Heater 5.5 Pt

Heater to Cathode ..... i i it ittt iiaaeeeees 2.8 Pf

RATINGS (Design Maximum Rating System)

Damper Service(")

Peak Inverse Plate Voltage (Max.) ......coiiiiiiiiiiiiinrereriinnieneeenns 5000 Volts

Plate Dissipation (Max.) ................. .. 5.3 Watts

Steady State Peak Plate Current (Max.) .. . 1000 Ma

DC Output Current (MaX.) tvouinnennenurertininannaseeeessssssnessssssssons 165 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib =250 Ma ....ooiiiiniiiiiii i iiiiiiiiiiiiiansnns 32 Volts
NOTE:

(1) For operationin a 525 line, 30 frame system as described in ''Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

BAX4GTB Color Television Type

12AX4GTB, DAMPER
17AX4AGTA /17DM4A
Heater-Cathode Diode
. ()
Construction o
Base .......coennnnn .. in, BS- K
Basing® ........ 4 9
Outline
Maximum Diameter ............ 1.188 In. ] @ ”0
Maximum Seated Height . 2. . o 0
Maximum Overall Height N L] TN
1]
ELECTRICAL DATA “
HEATER OPERATION 17AX4GTA/
17DM4AA 12AX4GTB 6AX4GTB
Heater Voltage......ccovviiiiviiiiiiieennnn, 16.8 12.6 6.3 Volts
Heater Current .. 450 600 1200 Ma
Heater Warm-up Time ......cceveiinirnnans 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
0. 900 Volts
Total DCand Peak....covvviiiiiiiiiiiiiiennnes Ceeereentiintseeaan 5000 Volts
Heater Positive with Respect to Cathode
£ tieteassnonnassenesssotasanaaniorsiasecsnssessacasosssssecesscansonens 100 Volts
Total DC and PeaK....oiiiiriniii ittt i ittt e ciiinnnaes 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshlelded)
Cathode to Plate and Heater 8.5 Pf
Plate to Cathode and Heater 5.0 Pf
Heater t0 Cathode .....viiueiinetiinintrrinenaneeiieteneeeeinersreionnscanns 4.0 Pf

RATINGS (Design Maximum Rating System)
Damper Service@
Peak Inverse Voltage (MaxX.) .....iiiiiiiiiiiiiiii it iiiiiiiiiiieiiannaaes 5000 Volts

Plate Dissipation (Max.) 5.3 Watts
DC Plate Current (Max.) 165 Ma
Steady State Peak Current (Max.) 1000 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib =250 Ma ....ovivrniniiiiiiiiiiiii it ee 32 Volts

NOTES:
(1) Pins 1, 2, 4, and 6 shall not be used as tie points.
(2) For operationinab525 line, 30 frame system as described in ‘'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 159% of one horizontal scanning cycle.
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FULL-WAVE POWER RECTIFIER BAX5GT
Heater-Cathode Twin Diode
Construction
BASE  eiiiiiiniiiiiiieianeains
BaSiNB.ue oo ienn it iinnetaaacnncennnns
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.750 In.
Maximum Overall Height ...... 3.313 In.
ELECTRICAL DATA
HEATER OPERATION
Heater VOlage. ..o nut ittt i it e i e e 6.3 Volts
Heater Current ........... .. .ooiiiint, . 1200 Ma
Maximum Heater-Cathode Voltage 450 Volts
RATINGS (Design Maximum Rating System)
Rectifier Service™
Peak Inverse Plate Voltage (Max.) ......ciiiiiiiieeieieiiinnnniieieeannnnns 1250 Volts
Peak Plate Current (Each Plate) (Max.) ........ccoveiiiiivnnnns . 375 Ma
AC Plate Voltage (Each Plate, RMS) (Max.) . 450 Volts
Steady State DC Output Current (Max.).......oooiniiiiiiiiiiinieiininens 75 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Full-Wave Rectifier—Choke Input to Filter
AC Plate to Plate Supply Voltage (RMS) .....iiiiiiiiiiiiiiiiiiiiiiinn, 700 900 Volts
Filter INPUt ChOKE ...ttt iiianneaaneeeenrerrnnnnunns 10 10 Henrys
DC Output Voltage at Input to Filter
At Half Load Currentof 150 Ma ...... . ittt ittt 270 — Volts
At Half Load Current of 125 Ma ...... .. .. - 365 Volts
At Full Load Currentof75 Ma ...... . 250 — Volts
At Full Load Currentof 625 Ma ........coiiiiiiininiiniennenns — 350 Volts
Voltage Regulation (Half Load to Full Load) ..........ccoiiiivinnennnn. 20 15 Volts
Full-Wave Rectifier—Capacitor Input to Filter
AC Plate to Plate Supply Voltage (RMS) ... ciiiiiiiiiiiiiiiiiiiins 700 900 Volts
Filter Input Capacitor .........coiiiiiiiiiiia... 10 10 uf
Effective Plate Supply Impedance (Each Plate) 50 105 Ohms
DC Output Voitage at Input to Filter N
At Half Load Current of 62.5 Ma 395 — Volts
At Half Load Currentofd0Ma ..............coiiinnnn. - 540 Volts
At Full Load Current of 125 Ma . 350 — Volts
At Full Load Currentof 80 Ma ..............covnnnn, — 490 Volts
Voltage Regulation (Half Load to Full Load) 45 50 Volts
NOTE:

(1) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 hertz.

DAMPER BAY3

12AY3, 17AY3

Heater-Cathode Diode

Construction .........oeveiniee. Novar T-9

Base ...........

Basing("

Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 3.030 In.
Maximum Overall Height ...... 3.410 In.

ELECTRICAL DATA
HEATER OPERATION

17AY3 12AY3
Heater Voltage 16.8 12.6
Heater Current 450 600
Heater Warm-up Time 11 11

IRAL

6AY3

6.3 Volts
1200 Ma

— Seconds
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Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode

DC e

Sylvania Technical Manual

900 Volts
5000 Volts

100 Volts
300 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Heater to Cathode .............c.oooiiiiiiii...
Plate to Cathode and Heater......................
Cathode to Plate and Heater......................

RATINGS (Design Maximum Rating System)
Damper Service®

Peak Inverse Plate Voltage (Max.) ...............
Plate Dissipation (Max.) .........ooivvviinennnnnn
Steady State Peak Current (Max.) ................
DC Plate Current (Max.) .........covvieeeinnnnnn.

NOTES:

5000 Volts
6.3 Watts

1100 Ma
175 Ma

(1) Pins 1, 3, 6, and 8 should not be used as tie points.

(2) For operationina525line, 30 frame system as described in *'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

BAY3A

DAMPER

Heater-Cathode Diode

Construction ................... Novar T-9
Base ...........
Basing T
Outline

Maximum Diameter ............ 1.188 In.

Maximum Seated Height ....... 2.730 In.

Maximum Overall Height ...... 3.110 In.
6AY3A is identical to 6AY3 except for shorter bulb. IRLL

bAY3B DAMPER
12AY3A, 17AY3A
Heater-Cathode Diode
Construction .............0..... Novar T-9
Base ........... Novar Button 9 Pin, E9-89
(Exhaust Tip on Base)

Basing ...ttt 9HP TS
Outline

Maximum Diameter ............ 1.188 In.

Maximum Seated Height ....... 2.625 In.

Maximum Overall Height ...... 3.005 In. T
6AY3B, 12AY3A, 17AY3A are identical to Uil

6AY3, 6AY3A, 12AY3, 17AY3 except for base
with exhaust tip at bottom and shorter bulb.
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Color Television Type

FM DETECTOR
All‘-!I AMPLIFIER GAY“

pouble Diode and
pouble High Mu Triode

Construction Compactron T-9

BasS€ .iiiieeennnn . Button 12 Pin, E12-70 T
BaSINE covvivrrrnrenenesiiinenenanas 9
Outline .......cccvne..
Maximum Diameter
Maximum Seated Height ....... 1.500 In.
Maximum Overall Height ...... 1.875 In. e
ELECTRICAL DATA
HEATER OPERATION
Heater Voltage.. 6.3 Volts
Heater Current 690 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....oovveiiieiniiineiiiniieeeeiinnennnnns ereiaieees 200 Volts
Heater Positive with Respect to Cathode
5. 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode (Each Section)
Grid to Plate 2.2 Pf
Input ......... 2.0 Pf
Output ....... 0.22 Pf
Diode (Each Section)
Plate to Cathode and Heater 2.0 Pf
Cathode to Heater and Plate 5.5 Pf
Coupling
Triode Grid to Diode Plate (Max.)..oooiereiereiiiininnaianetoeeeeonncecces 0.08 Pf
Triode Grid (Sec. 1) to Triode Grid (Sec. 2) (Max.) 0.01 Pf
Triode Plate (Sec. 1) to Triode Plate (Sec.2)........... 0.48 Pf
RATINGS (Design Maximum Rating System)
Triode (Each Section)
Plate VOItage (MaX.) ..ueeriiiiiiiniironeeeereeeseasaaananansesessssseeanenas 330 Volts
Positive DC Grid Voltage (Max.) .c.cevvuiniiiiiininnnnn 0 Volt
Negative DC Grid Voltage (Max.) . case 50 Volts
Plate Dissipation (Max.) ..... eteeeaae Ceeitesiassarreesanatsesecssesrsasaares 1.0 Watts
Diode (Each Section)
Diode Current for Continuous Operation..........ccoiieiieieeinieneeeennnnns 5.0 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Triode (Each Section)
Plate Voltage ....oiiiiiiiiiiiiiiiiniiiriieeeneecennnnns 250 Volts
Grid Voltage ........... . -2.0 Volts
Amplification Factor ......... 100
Plate Resistance (Approx.) ... . 52,700 Ohms
Transconductance .........covveveneenennnnns 1900 ymhos
Plate Current ............ eesecaatassaenetarseranacasatasannstcssrrasascnanan 1.2 Ma
Diode (Each Section)
Average Diode Current with 5.0 Voltage DC Applied ..,.....c.cvvieininnneanns 18 Ma

Color Television Type

SYNC SEPARATOR/CLIPPER(T) 6AZ8
IF/VIDEO/AGC AMPLIFIER (P)

Medium Mu Triode and Sharp Cutoff Pentode

Construction ............ Miniature T-6-Y2
Base Button 9 Pin, ES-1
Basing .......c.ovnnn Ceeeitetereneeens 9ED
Outline........ccoevunn.
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.938 In.

Maximum Overall Height ...... 2.188 In.
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ELECTRICAL DATA
HEATER OPERATION
Heater Voltage. ... .coeeiiiiiiiiiiiiiiii ittt ettt iiaanannaes 6.3 Volts
Heater Current ... ..ot i i it ittt ittt 450 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and PeaK....uuiiiiiiiiiiiieseeeesneneseeeeerenenasnnsnnnns 200 Volts
Heater Positive with Respect to Cathode
L P 100 Volts
Total DC and Peak...uvuuuiiueititiiiiiiaieiiatereneronerenennnnns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Triode
Grid to Plate .. ...t i e, 1.7 Pf
Grid to Cathode, Heater, Pentode Grid No. 3 and Internal Shield ....... 2.0 Pf
Plate to Cathode, Heater, Pentode Grid No. 3 and Internal Shield ....... 1.7 Pf
Pentode
Grid NO. 110 Plate (MaX.) .t v tteiinniiiieiteteeeeeennniiinsoeeeeeinnnnnnnns 0.02 Pf
Grid No. 1 to Cathode, Heater, Grid No. 2, Grid No. 3
and Internal Shield ...... ... i e 6.5 Pf
Plate to Cathode, Heater, Grid No. 2, Grid No. 3 and Internal Shield ..... 2.2 Pf
Coupling
Triode Grid to Pentode Plate (Max.) ......coiuiiiiiiirnininnnnrennnannnnn 0.027 Pf
Pentode Grid No. 1 to Triode Plate (Max.) 0.020 Pt
Pentode Plate to Triode Plate (Max.) ........covviiiniiiinieiineannnenn. 0.045 Pt
RATINGS (Design Center Rating System)
Triode Pentode
Plate Voltage (Max.) ....coviiiiiinninnnniinnnnn, 300 300 Volts
Grid No. 2 Supply Voltage (Max.) — 300 Volts
Grid No.2Voltage.....coovvivinnnnnnninnnennnnnn See Rating Chart (Gen. Info. Sec.)
Grid No. 1 Voltage (Positive Bias) (Max.) .........coeuune.. 0 0 Volt
Plate Dissipation (Max.) ......ciiiiiiiiiinnnnnnnnnnnnnnnns 2.6 2 Watts
Grid No. 2 Input
For Grid No. 2 Voltage up to 150 Volts (Max.)............. — 0.5 Watt
For Grid No. 2 Voltage Between 150
and 300 Volts ....... .ottt See Rating Chart (Gen. Info. Sec.)
Maximum Circuit Values
Grid No. 1 Circuit Resistance
Fixed Bias vt ieieiiiiiiitietnnnenreaeensnnnnnnn 0.5 0.25 Megohm
Cathode Bias 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Plate Supply Voltage.......overiiiiiiiiieiii e ieenennnnnn, 200 200 Volts
Grid No. 2 Voltage ........ —_ 150 Volts
Grid No. 1 Voltage ........ -6 — Volts
Cathode Bias Resistor — 180 Ohms
Plate Resistance ........ 5750 300,000 Ohms
Transconductance ..............coiiiiiiininennnnn, 3300 6000 umhos
Grid No. 1 Voltage forIb =10ua ..........co..... -19 — Volts
Grid No. 1 Voltage for Gm = 10 umhos ............ — -12.5 Volts
Plate Current ... ... .. i ces 13 9.5 Ma
Grid No. 2 Current — 3 Ma
BB]U HORIZONTAL PHASE DETECTOR (D)

HORIZONTAL OSCILLATOR (T)

8B10

Double Diode and Medium
Mu Twin Triode

Construction.............. Compactron T-9
Base ............... Button 12 Pin, E12-70
Basing ...ttt 12BF T9
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 1.500 In.
Maximum Overall Height ...... 1.846 In. il
ELECTRICAL DATA LBl
HEATER OPERATION
8B10 6B10
Heater Voltage. . ..oouiiiiiiiiiiiiiiiie et eeiaieeitnnnnnns 8.5 6.3 Volts
Heater Current ... ... . ittt i i i 450 600 Ma

Heater Warm-up Time .....coiiiiiiiiiiiiiiiiiininieeiiiiinnas 11 11 Seconds
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Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and PeakK...cuviiireeerrrreeniinneuiiorososssnasananasssasnnns 200 Volts
Heater Positive with Respect to Cathode

C it e e teicaiii it e heteee i, 100 Volts

Total DC and PeaK..u..ouureeeetroneenessosntossessseeasasannnnncessns 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode No. 1

GridtoPlate ...........ciiiiiiaa..,

Input: 1Tg to (h + 1Tk + IS)
Output: 1Tp to (h + 1Tk + IS)
Triode No. 2

GridtoPlate ......ccciiiiiiiiinnnnn,
Input: 2Tg to (h + 2Tk + IS)
Output: 2Tp to (h + 2Tk + IS)
Diode No. 1

Plate to Cathode, Heater and Internal Shield ...........c.oiiiiieiiiianes 1.9 Pf
Diode No. 2

Plate to Cathode, Heater, and Internal Shield ........cccevvviiiininenes 1.8 Pf
Coupling

Triode Plate to Triode Plate .........coiieviiiiiiiiiiiiiieeinneenncsoonnenas

Diode Plate to Diode Plate ............
Triode No. 1 Grid to Diode No. 1 Plate
Triode No. 2 Grid to Diode No. 1 Plate
Triode No. 1 Grid to Diode No. 2 Plate
Triode No. 2 Grid to Diode No. 2 Plate
RATINGS (Design Maximum Rating System)
Triode (Each Section)

Plate Voltage .........ovvvvininnnnnn, [ teeiiesesesesesenasasssacaenee . 330 Volts
Plate Dissipation ..... e 2.5 Watts
DC Cathode Current .. 20 Ma

Grid Circuit Resistance
Fixed Bias .......... e 0.25 Megohm
Cathode Bias ...... 1.0 Megohm
Diode (Each Soctlon)
Average Diode Current for Eb =5Volts .............. Ceeeeereraeiiiaeaeaes 20 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Triode (Each Section)

Piate Voltage ......... e eteeee ettt rees 250 Volts
Grid Voltage ... -9.5 Volts
Plate Current ..........cccviiueiinnnn 7.0 Ma
Amplification Factor ................. 18

Plate Resistance 9750 Ohms
Transconductance ...........cooeenn. 1850 umhos
Grid Voltage for Ib = 50 pa.....vvieveiiiiiiiiniieeeneacosnnnnaaccsossecanne -20 Volts
Diode (Each Section)

Average Diode Currentfor Eb=5Volts ..........cooiiiiiiiiiiiiiiiinaans . 20 Ma

6BAG/EFI3

RF/IF AMPLIFIER
3BAG, 4BAG, 12BA6

Semi-Remote Cutoff Pentode

Construction ............. Miniature T-5%
Base ............. .Button 7 Pin, E7-1
Basing ..

Outline ...............

Maximum Diameter .
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA m I}
HEATER OPERATION

3BA6 4BA6 12BA6 6BAG6/EF93

Heater Voltage........covvvennnnnnnnnns 3.15 4.2 12.6 6.3 Volts
Heater Current ......... 600 450 150 300 Ma
Heater Warm-up Time .. 11 11 — — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and PeaK...uvueerrreessssnennreeresonsnnnsassssssesconcnnnns 200 Volts
Heater Positive with Respect to Cathode
5. o ) 100 Volts

Total DC and Peak......... S R LR R 200 Volts
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DIRECT INTERELECTRODE CAPACITANCES

Shielded " Unshielded
Grid No. 1to Plate (Max.).........oiiiiiiiiiiinennnns 0.0035 0.0035 Pf
INpUL L e e e 5.5 5.5 Pt
OUtPULt L s 5.5 5.0 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) ........ ...ttt 330 Volts
Grid No. 2 Supply Voltage (Max.) .......iieiiminiaieiaaiimi e 330 Volts
Grid No. 2 Voltage ........cvvviiiiiinneennnnn See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (Max.) .....ouiiueeneineeneeneenmaneansaneoneeceaneens 3.4 Watts
Grid No. 2 DisSipation (Max.) .. ...uuuuureeeeeeiniinnrerereeeeeannnnnnns 0.7 Watt
Negative Grid NO. 1 VOItage (MaX.) ....oceeeiiinunnnneeeeaasnnnannnnns 55 Volts
Positive Grid No. 1 Voltage (Max.) ...........cccoeviimieiiiniiiinianananns 0 VoIt
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ......... ...t 100 250 Voits
Grid No. 3 Voltage ........ccoooiiiiiiiininn ..Connected to Cathode at Socket
Grid No.2Voltage .......ociiiiiiiniiiiii i 100 100 Volts
Cathode Bias Resistor ..................... 68 68 Ohms
Plate Resistance (APProxX.) ......vereerenneennneennns 0.25 1.0 Megohm
Transconductance ..............cccviiiiiiiiaiainn 4300 4200 pmhos
Plate Current .. ... .. .. i e 10.8 11.0 Ma
Grid No. 2 Current .. ... i i 4.4 4.2 Ma
Grid No. ] Voltage for Gm = 40 ymhos .............. -20 -20 Volts
NOTE:
(1) External Shield No. 316 Connected to Pin 7 (cathode).
BBABA Color Television Type
SYNC SEPARATOR/CLIPPER (T)
8BASA VIDEO AMPLIFIER (P)
Medium Mu Triode and Sharp Cutoff Pentode
Construction ............. Miniature T-6'4
Base
Basing
Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA iy
HEATER OPERATION
6BABA
Heater Voltage. ... ...ttt iiinnns . 6.3 Volts
Heater Current ...ttt iiaiaiiineeenans 600 Ma
Heater Warm-up Time .........iiiiiiniiiinrnnnennnnns 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....ovviiiniiiiiiiiiiiiie ittt 200 Volts
Heater Positive with Respect to Cathode
5.2 100 Volts
Total DC and Peak. ... uuuuunuiietireaniiiiieee e raniiiieneeees 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Triode
Shielded ) Unshielded
Grid to Plate: (BtOp) ..vvviniiiiiiiiiiiaiiieiiiinnn, 2.2 2.2 Pf
Input: g to (h + k) 2.7 2.5 Pt
Output: pto (h + k) 1.9 0.4 Pf
Pentode
Grid to Plate: (gltop) (Max.) «...coevvvevnniiininnnnnns 0.05 0.06 Pf
Input: glto(h+k+8+83+1IS)...ccviviveiii... 10.0 10.0 Pf
Output: pto(h 4+ k+ g2+ g3+ IS)...civiviiiiainn., 4.5 3.6 Pf
Coupling
Pentode Grid No. 1 to Triode Plate (Max.) ............ 0.003 0.006 Pf
Pentode Plate to Triode Grid (Max.) .................. 0.006 0.016 Pf
Pentode Plate to Triode Plate (Max.) ................. 0.023 0.150 Pf
RATINGS (Design Center Rating System)
Triode Pentode
Plate Voltage (Max.) ......oiiiiiiiiiiiiiiiiienannnnns 300 300 Volts
Grid No. 2 Supply Voltage (Max.) .......coviiiiinnnnnn — 300 Volts
Grid No. 2 Voltage ..........coiiiiiiiiiiiiiiinn See Rating Chart (Gen. info. Sec.)
Plate Dissipation (Max.) ....... ... oviiiiiiiiinnian, 2.0 3.25 Watts
Grid No. 2 Dissipation (Max.) ..........ciiiiiiiiiinnns — 1.0 Watt

Negative Grid No. 1 Voltage (Max.) .............ccouuvnn — 50 Volts
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Positive Grid No. 1 Voltage (Max.) ................. vee — 0 Voit
Grid No. 1 Circuit Resistance

Fixed Bias (MaX.) ..oievvivecnrrinnnnnnns e 0.5 0.25 Megohm

Self Bias (Max.) .......oevviniinnnnn eeetteraieaeaeaaan 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier

Triode Pentode
Plate VOItage ....cociviiviiiiiiiieeeeeenennnnneennennnns 200 200 Volts
Grid No. 2 Voltage — 150 Volts
Grid No. 1 Voltage -8 0 Volts
Cathode Bias Resistor ........ — 180 Ohms
Plate Current ................. 8.0 13 Ma
Grid No. 2 Current ............ — 3.5 Ma
Transconductance ............ 2700 9000 umhos
Amplification Factor .......... 18 —
Plate Resistance (Approx.) 6700 400,000 Ohms
Grid No. 1 Voltage for Ib = 10 ua (Approx.) .......... . -16 -10 Volts
INSTANTANEOUS PLATE KNEE VALUES
Eb=65V, Ec2=150V,and Ecl1 =0V;
Ib = 42 Ma; and Ic2 = 12.5 Ma
NOTE:
(1) Shield No. 315 ties to cathode base pin of section under test.
Color Television Type
VERTICAL DEFLECTION OSC. (T) BBA"
SYNC/AGC AMPLIFIER (P) 8BAll

Medium Mu Triode and Twin Pentode

Construction.............. Compactron T-9

Base ............... Button 12 Pin, E12-70

Basing .....ciieennennn. e 12ER T9

[TV {11 - 9-58
Maximum Diameter .. 1.188 In.

Maximum Seated Height .......2.000 In.
Maximum Overall Height ...... 2.375 In.
ELECTRICAL DATA LR
HEATER OPERATION
8BAll 6BA11
Heater Voltage....... Ceresieiaaeeaae e teeeeseneteereteaenanann . 8.4 6.3 Volts
Heater Current . 450 600 Ma
Heater Warm-up Time .........ceevveennn [ I 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.......... PRI 200 Volts
Heater Positive with Respect to Cathode
DC ....ovvnvennn PN et 100 Volts
Total DC and Peak Cetdeerietiaiaaariaeeenas e N 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Pentode Section
Grid No. 3 to Plate (Each Pentode) ...... 2.0 Pf
Grid No. 1to All....coevnviivinennen, 6.0 Pf
Grid No. 3 (Each Pentode to All) ... 3.6 Pf
Plate (Each Pentode to All) ........ccvvieinnnenneiannns . 3.0 Pf
Grid No. 3 (Pentode 1) to Grid No. 3 (Pentode ) (Max).oevirrrriennnnes 0.026 Pf
Triode Section
GridtoPlate ............ooiuul 2.0 Pf
Input: glto(k+h) .......ccceten . . 2.0 Pf
Output: pto(K+ h +1S) tiriiiiiiiiiiiiiiiieeiiieienennrtsenssaes 1.9 Pf
RATINGS (Design Maximum Rating System)
Triode Pentode
Section Section
Plate VOItage +.cvvvriiiiiiieereeeresnsnnnansecsoasaninnnnnnss 300 300 Volts
Grid No. 2 Voltage ...............unn e —_ 150 Volts
Positive DC Grid No. 3 Voltage — 3.0 Volts
Negative DC Grid No. 3 Voltage — 50 Volts
Peak Positive Grid No. 3 Voltage...... P RN — 50 Volts
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Negative DC Grid No. 1 Voltage
Plate Dissipation (Each Plate)

Grid No. 2 Dissipation
DC Cathode Current

Grid No. 1 Circuit Resistance

Fixed Bias
Cathode Bias

Sylvania Technical Manual

Grid No. 3 Circuit Resistance (Each Grid)

CHARACTERISTICS AND TYPICAL OPERATION .

Plate Voltage
Grid No. 2 Voltage ...
Grid No. 3 Voltage ...
Grid No. 1 Voltage ...
Plate Current

Grid No. 2 Current

Grid No. 1 Transconductance

Amplification Factor

Grid No. 3 Transconductance ...
Grid No. 1 Voltage
Ib = 100 pa

For Ib = 100 ua.

NOTES:

Grid No. 3 Voltage (Approx )

............ — 50 Volts
............. 1. 1.1 Watts
— 0.75 watt
20 12 Ma
— 0.5 Megohm
0.25 0.5 Megohm
1.0 0.5 Megohm
Pentode
Triode Each Section Both Sections
Section Separately @) Operating®)
250 100 100 100 100 Volts
— 67.5 67.5 67.5 67.5 Volts
— 0 0 -10 0 Volts
-11 0 Notel Note 1 Note 1 Volts
5.0 — 2.5 0 2.5 Ma
— —_ — 7. 4.4 Ma
1800 1700 — — — umhos
18 —_ — — -
— — 450 — — umhos
-18 2.3 — — — Volts
- — -3.2 — — Volts

(1) Grid current adjusted for 100 xa DC.
(2) Plate and Grid No. 3 of opposite section grounded.
(3) Voltages and plate current apply to each section.

CURRENT IN MA

AVERAGE PLATE CHARACTERISTICS

(Pentode Section)
(with Opposite Grid No. 3 and Plate Grounded)
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AVERAGE PLATE CHARACTERISTICS
(Triode Section)

30 C6140152
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PLATE VOLTAGE

Medium Mu Triode

Construction ............. Miniature T-6V;
Base .....ieviiieninnnn Button 9 Pin, E9-1
Basing ..... .
Outline ...... ..
Maximum Diameter ......... ...0.875 In.
Maximum Seated Height ...... .1.500 In.
Maximum Overall Height ...... 1.750 In.

ELECTRICAL DATA Il

HEATER OPERATION

Heater Voltage...........covnnnen s oo b eerrresirenaanatasaosaaarerernoesies 6.3 Volts
Heater Current ................... . 225 Ma
Maximum Heater-Cathode Voltage 75 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid to Plate ............... 1.6 Pf
Grid to Cathode and Heater ... 2.9 Pf
Plate to Cathode and Heater... 0.26 Pf
Heater to Cathode ..........cciiiniviiiiiininnnnnnnnns . 2.7 Pf
RATINGS (Design Center Rating System)
Plate Voltage (Max.) ....iciiiriuienerrioserrinrrsnssseessesesansnnassssnns 250 Volts
Plate Dissipation (Max.) .... 2.5 Watts
Cathode Current (Max.)...cieviiunnnnreeerrrornnnnonsssseanasanenseessnns 25 Ma
Grid Circuit Resistance
Fixed Bias ........oovuununn Not recommended
Cathode Bias (Max.) 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Supply Voltage......... 150 Volts
Cathode Bias Resistor . 100 Ohms
Amplification Factor ........ 48
Plate Resistance ......... 4800 Ohms
Transconductance 10,000 umhos
Grid Bias for Ib = 10 ua -10 Volts

Plate Current .................. 14.5 Ma
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Color Television Type

6807 DC RESTORER or FM DISCRIMINATOR
or AM DETECTOR

Triple Diode

Construction ............. Miniature T-6%;
Base .....cciiiiiiiinnnn Button 9 Pin, E9-1
Basing .... 9

Outline

Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.938 In.
Maximum Overall Height ...... 2.188 In.

ELECTRICAL DATA gt
HEATER OPERATION
Heater Voltage 6.3 Volts
Heater Current .. 450 Ma

Maximum Heater-Cathode Voltage 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshlelded)

Plate Diode No. 1 to All Other Elements . 35 Pf
Plate Diode No. 2 to All Other Elements . 5.5 Pf
Plate Diode No. 3 to All Other Elements 3.5 Pf
RATINGS (Design Center Rating System) (Each Section) )
Peak Inverse Plate Voltage (Max.) 330 Volts
DC Output Current (Max.) . 12 Ma
Peak Plate Current (Max.) ....oeeeereeierinnnnnnnaeennnonnns 54 Ma

BBBB Color Television Type

VHF CASCODE AMPLIFIER
aBC8

Medium Mu, Semi-Remote
Cutoff Twin Triode

Construction ............. Miniature T-6%;

Base ..Button 9 Pin, E9-1
Basing .... 9A)
Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.938 In.
Maximum Overall Height ...... 2.188 In.

ELECTRICAL DATA g

HEATER OPERATION

4BCB 6BC8
Heater Voltage........coviiiiiiiiiiniiiiiinnnnenanns 4.2 6.3 Volts
Heater Current .......... 600 400 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode)
Total DC and Peak.....viiiiiiiiiiiiiiiiiiiiiiiiianiatiatiioininsosceens 200 Volts
Heater Positive with Respect to Cathode

5 100 Volts

Total DC and Peak...ouuittriniiiieetiriiiiiiseeeeeesonsssnsoeanaennns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)®

Section 1 Section 2

GridtoPlate ......iiiiiiiiiiiiiiiiii it 1.2 1.2 P{
Input it 2.6 5.5 P{
Output ... it N 1.3 2.4 Pt
Heater to Cathode 2.8 2.8 Pf
Plate Section No. 1 to Plate Section No.2............ 0.02 Pf
Grid Section No. 1 to Grid Section No. 2 (Max.) ..... 0.04 Pf
RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (Max.) (1) ... iitutiiiiiiitieeernnreeeeeestiiiasasaanssssnnons 250 Volts
Plate Dissipation (Max.) ....... 2.2 Watts
Cathode Current (Max.)......... 22 Ma
Grid Circuit Resistance (Max.)...ooiveeriiiiiiieieittennenenessosaronnnenss 0.5 Megohm

CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Class Al Amplifier
Plate VOIaBe .. iiiiiiiiiie ittt iiieataaannnonsnsasissssossascnnanns 150 Volts
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Grid VOIage .ottt ittt i ittt iia it

Cathode Bias Resistor
Plate Current ...........
Transconductance
Plate Resistance.......
Amplification Factor
Grid Voltage tor Gm = 50 umhos (Approx.)

NOTES:

89

........ 0 Volt

220 Ohms
10 Ma
6200 umhos
5300 Ohms
35
-13 Volts

(1) This rating may be as high as 300 volts max. under cutoff conditions when the tube is
used as a cascode amplifier and the two sections are connected in series.

(2) Shield No. 315.

RF/IF AMPLIFIER

NOTE:
(1) With external Shield No. 316 connected to pin 7 (cathode).

12BD6

Remote Cutoff Pentode

Construction ............. Miniature T-5';

Base ...Button 7 Pin, E7-1

Basing ... e i, 71BK

[ U {7 - 5-2
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA - i
HEATER OPERATION .

12BD6 6BD6
Heater Voltage......coiiiiiiieiiieeiniiiininieaneens 12.6 6.3 Volts
Heater Current ... ... ... . i iiiiieieiiiiina, . 150 300 Ma
Maximum Heater-Cathode Voltage ...........c.iiiiiiiiiiiiiiiiiiiiiiiinn, 90 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded ") Unshielded

Grid to Plate (Max.).....ovviiiiniiinennneniiiinnne, 0.005 0.004 Pt
Input ..o 4.3 4.3 Pt
Output 5.0 5.0 Pt
RATINGS (Design Center Rating System)
Plate Voltage (MaxX.) ....ieiueetiiettiiiteiiniiiaeeiinternneeeanersneeenns 300 Volts
Grid No. 2 Voltage (Max.) ...c.cocvvevninnnnnnnn, 125 Volts
Plate Dissipation (Max.) .....covvvveeniiiinn, 4.0 Watts
Grid No. 2 Dissipation (Max.) 0.4 Watt
Cathode Current (MaX.)....ueeeie it ioiiiiiineeeeeeesnannissannnnn 14 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage ... .ovviiiiiiiiiiii i 100 250 Volts
Grid No. 3 Voltage .... (Connected to Cathode at Socket)
Grid No. 2 Voltage 100 100 Volts
Grid No. 1 Voltage ... .. -1 -3 Volts
Plate Current ....... 13 9 Ma
Grid No. 2 Current 5 3.5 Ma
Transconductance 2350 2000 umhos
Plate Resistance.................. 0.12 0.7 Megohm
Ecl for Gm = 10 ymhos (APProx.)....ccoviiiinnunanns -35 -35 Volts

GENERAL PURPOSE AMPLIFIER (T)
SYNC SEPARATOR (T)
VIDEO AMPLIFIER (P)

6BD11

15BD11, 15BD11A

High Mu Triode, Medium Mu Triode
and Sharp Cutoff Pentode

.............. Compactron T-9 &, O, ﬁ;

Button 12 Pin, E12-70

Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ...... 2.375 In.

(ISR
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ELECTRICAL DATA

HEATER OPERATION 15BD11 6BD11
15BD11A
Heater VoIage . ... coveriitiiiiiiennnninseisonenensnnnananssons 14.7 6.3 Volts
Heater Current ... 450 1050 Ma
Heater Warm-up Time ........vviiiiiiiarneneeennssenenans .. 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.......covvuuiiirnirineiiiieeineeennecenneennaennnns 200 Volts
Heater Positive with Respect to Cathode
DC COMPONENE «.iieiiiiiitrrrrrressrennnnsnsasssasssnssnssseessnsnns 100 Volts
Total DC and PeaK.......oviiiiniiiineiieieiiieisnssssssosssssanananns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode (Section 1)
Gridto Plate .......oiitiiiiiiiiiiiiiiiiitieiiieeitetenesesnssnaisnnnns 1.9 Pf
Input: Tlg to (1Tk + 2Tk 3.0 Pf
Output: Tip to (1Tk + 2Tk 2.2 Pt
Triode (Section 2)
Gridto Plate .......iiiiiiiiiiininiiniennneiiaiseracsennsesnnessancnnnns 3.6 Pf
Input: T2g to (2Tk + Pk + Pg 2.4 Pt
Output: T2p to (2Tk + Pk + Pg 3.8 Pf
Pentode
Grid No. 1to Plate .........ccieiiiiiniiiiiuiianinnnnennnnenns 0.13 Pf
Input: Pgl to (2Tk + Pk + Pg2 + Pg3 + h + IS) 11 Pf
Output: Ppto 2Tk + Pk + Pg2 + Pg3 + h + IS) 4.6 Pf
Coupling
Pentode Plate to Triode Plate (Section 2) (Max.) ...cvvveirrererinnnnnnnn 0.045 Pt
Triode Plate (Section 1) to Triode Plate (Section 2) (Max.) ............. 0.075 Pt
RATINGS (Design Maximum Rating System)
Triode No. 1
Plate Voltage (Max.) .....ccviieiiinnininnnnenens 330 Volts
Positive DC Grid Voltage (Max.) 0 Volt
Plate DissSipation (MaX.) ......iiiitemuneneeeeennneeeeessoosmannnanncnnes 1.5 Watts
Grid Circuit Resistance
With Fixed Bias (MaX.) c.uuueureiiiiiiiiiieeeennceesocsosnssssssnasanns 0.5 Megohm
With Cathode Bias (MaX.) ....vvvviiiiiiiiiinrneeecsnnnnnnnnesasernnns 1.0 Megohm
Triode No. 2
Plate Voltage (MaX.) ...ouvveeereieeeierenienneeassasesesannnnans 330 Volts
Positive DC Grid Voltage (Max.) ... .. 0 VoIt
Plate Dissipation (MaX.) .....iiietiiiiieiiieinniererossasssecsssansnnnns 2.0 Watts
Grid Circuit Resistance
With Fixed Bias (MaX.) c.vuiietetrirrrrinnnnnueareeresssannnsnsroassons 0.5 Megohm
With Cathode Bias (MaX.) ....oviiiiiiiiiiiniiiererennnsnseneersnssennns 1.0 Megohm
Pentode Section
Plate Voltage (MaX.) ...uueiiiiiiiiineisieeieassasseesasnecosssssssaasans 330 Volts
Screen-Supply Voltage (Max.) ....cooiiiiiiiiiiiiiireanerentiniienanannes 330 Volts
Screen VOItage .......coveviineironnnnnnnecine,s See Rating Chart (Gen. Info. Sec.)
Positive DC Grid No. 1 Voltage (MaXx.) ....ciiiuerreerereennnnnnenesoneons 0 Voit
Plate Dissipation (MaXx.) ......ceitiiiiiinnnrunneeorerenisnsssssssssannns 4.0 Watts
Screen Dissipation (Max.) .....oveevivveniiiiiiiinnnnnnas (15BD11A = 1.5) 1.1 Watts
Grid No. 1 Circuit Resistance
With Fixed Bias (MaX.) ...civeeriiirrenneriiinieerrrosiissesssoraannnnes 1.0 Megohm
With Cathode Bias (MaX.) c.ovvettirrriiiiiiirereeerssonnnsnssanasens 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode No. 1
Plate Voltage .......ccovvvvnnnnneennnn 200 Volts
Grid Voltage .............. -2.0 Volts
Amplification Factor ..........c.ovvnen 68
Plate Resistance (Approx.) . 12,400 Ohms
Transconductance 5500 umhos
Plate CUPFENt .utiiiiiiiinrerrerreeeeeesiisunssssassssssossasssssssannne 7.0 Ma
Grid Voltage (Approx.)
ID =100 48 +ivruvreruerenunsaonnesrnnnsessoesasesonasesascanassannasnn -5.5 Volts
Triode No. 2
Plate VOItage .. ..oovvniiniiiiiinirreeaeninereneeneesonesnssnssnsanasnnss 200 Volts
Cathode-Bias Resistor ................ 220 Ohms
Amplification Factor .................. 41
Plate Resistance (Approx.) 9400 Ohms
Transconductance . 4400 ymhos
Plate CUPFENt ... iiiiiiiiiiieieiarninesaiereeerssensssssssscsssssanasnnss 9.2 Ma
Grid Voltage (Approx.)
ID =100 U8 tiurerinttiiitieineronnartenttiatetiiittatntttntterntnnanens 6.5 Volts
Pentode Section
Plate VOItage ..ovivireiiiiiiiinnneenteserenensinoassscsnnnnnns 35 135 Volts
Screen Voltage.............. 135 135 Volts
Grid No. 1 Voltage®) — Volt
Cathode Bias Resistor — 100 Ohms




Receiving Tubes 91

Plate Resistance (APPrOX.) «cueiieinnenrieieiennniineoanananens — 45,000 Ohms
Transconductance — 10,400 umhos
Plate Current 34 17 Ma
Screen Current 13 4.0 Ma
Grid No. 1 Voltage (Approx.)

Ib =100 48 ...ttt i e — -6 Volts

NOTE:

(1) Applied for short interval (two seconds maximum) so as not to damage tube.

Color Television Type BBE3A

DAMPER
12BE3A, 17BE3A

Heater-Cathode Diode

Construction.............. Compactron T-9
Base Button 12 Pin, E12-70
Basing .o.iiiiiiiiiiiiiiiiiiiiiiinns 12GA T9
Outline  ...uueieriiiiiiiiiiiiiieeenns 9-60
Maximum Diameter ...... ..1.188 In.
Maximum Seated Height .......2.500 In.
Maximum Overall Height ...... 2.875 In.
ELECTRICAL DATA 1268 JUTTn
HEATER OPERATION
17BE3A 12BE3A 6BE3A
Heater Voltage............... et 16.8 12.6 6.3 Volts
Heater Current . 450 600 1200 Ma
Heater Warm-up Time ......cccciiviiirnnnenennns 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
5 900 Volts
Total DC and Peak 5000 Volts

[ 2 L LT N TR R P R 100 Volts

Total DC and Peak 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Heater to Cathode .......c.coiiiiiiiiiiiiiii ittt iiiiiiiinne e eeanns 3.4 Pf
Plate to Cathode and Heater... . 8.0 Pf
Cathode to Plate and Heater... 10 Pt
RATINGS (Design Maximum Rating System)
Damper Service
Peak Inverse Plate Voltage®) (Max.) ...... . 5000 Volts
Plate Dissipation (Max.) .........couuus 6.5 Watts
Steady State Peak Current (Max.) ...... 1200 Ma
DC Plate Current (Max.) t.veeureenrnneeieeteernninnnseeeotoeenannenonneens 200 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib =350 Ma DC........oviiiiiiiiiiiiiieernnennnns 22.5 Volts

NOTE:

(1) For operation in a525line, 30 frame system as described in ‘*Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

AM/FM PENTAGRID CONVERTER BBEB

3BE6, 4BE6, 12BE6

Heptode

Construction ............. Miniature T-5Y%;

Base Button 7 Pin, E7-1

Basing ...l 7CH

Outline ......... Ciseserereressncenaans 5-2
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.

e )
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ELECTRICAL DATA
HEATER OPERATION

Sylvania Technical Manual

3BE6 4BE6 12BE6 6BE6
Heater Voltage......... e eeeeseeteiiiiaaaeeaes 3.15 4.2 12.6 6.3 Volts
Heater Current .............. 600 450 150 300 Ma
Heater Warm-up Time 11 11 — — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak...cvviiieiiiieeinioeinieiiiniisineannneennseannnes 200 Volts
Heater Positive with Respect to Cathode
................................................................. 100 Volts
Total DC and Peak...ooieeiiiiiionnesosecoeesssessnsnsssssssasanonns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded ™ Unshielded
Grid No. 3to Plate (Max.).....oevieinenininnnnnns 0.25 0.30 Pt
Grid No. 3 to Grid No. 1 (Max.).........ccvuennns 0.15 0.15 Pt
Grid No. 3 Input: g3 to (h+k+gl4g2+4gd+g5+p) 7.0 7.0 Pf
Grid No. 1 Input: gl to (h4+k+g24gd+g3+g5+p) 5.5 5.5 Pf
Output: p to (h4k+gl+g2+gd+g3+gd)......... 13.0 8.0 Pt
Grid No. 1 to Cathode 3.0 3.0 Pf
Grid No.1toPlate .........coevvvinnnnnnn 0.05 0.1 Pf
Cathode to All Electrodes Except Grid No. 1 ..... 20.0 15.0 Pf
RATINGS (Design Center Rating System)
Plate Voltage (Max.) ...coiiiiiiiiinnnnneeiessososssnnssnsossssceanonans 300 Volts
Plate Dissipation (Max.) ......coviiiiiiieiennninnnnnnnas 1.0 Watt
Grid No. 2 Voltage (Max.) .......covvvinnens 100 Volts
Grid No. 2 Supply Voltage (Max.) ........... 300 Volts
Grid No. 2 Dissipation (Max.) .............. 1.0 watt
Positive Grid No. 3 Voltage (Max.) ... 0 Volt
Negative Grid No. 3 Voltage (Max.) ... . 50 Volts
Cathode Current (Max.)...ooeeiiueiiiriinnerennioineonrasernnssinnnnenn 14 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Separate Excitation®
Plate Voltage ........civeeviiiiiieiniiiiiennnens 100 250 Volts
Grid No. 2 Voltage .. 100 100 Volts
Grid No. 3 Voltage .. -1.5 -1.5 Volts
Grid No. 1 Resistance .........cciiiiiiieeneann, 20,000 20,000 Ohms
Grid No. 1 Current .....ciieiiniiiiiinnneneennnens 0.5 0.5 Ma
Conversion Transconductance ................. 455 475 umhos
Plate Resistance (Approx.) 0.4 1.0 Megohm
Plate Current .............ccov0e. 2.6 2.9 Ma
Grid No. 2 Current 7.0 6.8 Ma
Cathode Current ... 10.1 10.2 Ma
Grid No. 3 Voltage (Approx.) for Gc = 10 ymhos . -30 ~30 Volts
Oscillator Section Characteristics (non-Oscillating)
Grid NO. 3 VO aBe . iiiiiiiiiiiiiiiii e citeeeeesassonnsnscessionnnnnns 0 Volt
Grid No. 1 Voltage ............... 0 Volit
Grid No. 2 Connected to Plate 100 Volts
Cathode Current ... . ciiiiiiiiiiiiiiiiiianieieierensssnssessssnnsnnsans 25 Ma
Transconductance Between Grid No. 1 and
Grid No. 2 Connected to Plate 7250 umhos
Amplification Factor .............. 20
Grid No. 3 Voltage (Approx.) for Ib = 10 ua -11 Volts
NOTES:

(1) Shield No. 316 connected to cathode.

(2) Data for self-excitation in a zero bias circuit corresponds very closely to that for separate

excitation.

Color Television Type

6BF11

12BF11, 17BF11, 24BF11 FM DETECTOR

AUDIO POWER AMPLIFIER

Beam Pentode and Sharp Cutoff Pentode

Construction.............. Compactron T-9
Base
Basing ....
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height .......2.
Maximum Overall Height ...... 2.625 In.

JUMUT
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ELECTRICAL DATA
HEATER OPERATION

24BF11 17BF11 12BF11
Heater Voltage............cocvviennnnns 24.2 16.8 12.6
Heater Current ..........c.oiiiiinnieens 315 450 600
Heater Warm-up Time ................ 11 11 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....c.cvvvereiiiiienieiieeeennsnnnnnonnneesssians
Heater Positive with Respect to Cathode
DC . e
Total DCand Peak.......c.coovniiiiiiiiiiiiiiiinnnes e

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section No. 1 (Power Amplifier)

Grid to Plate
Input: g to (h+1k+1g2+1g3+ IS)
Output: pto (h + 1k + 1g2 + 1g3 + IS)....

Section No. 2 (FM Detector)

Grid No. 1 to Plate (Max.)........ S
Grid No. 3 to Plate
Grid No.1to (h + 2k + 2g2 + 2g3 + 1S) .......
Grid No. 3 to (h + 2k + 2g2 + 2g3 + 2p + IS)..
Grid No. 1 to Grid No. 3
Plate No. 1 to Plate No. 2 ....... ettt aeiiirii et

RATINGS (Design Maximum Rating System)
Section No. 1 (Power Amplmor)

Plate Voltage (Max.) .
Screen Voltage (Max. )
Plate Dissipation (Max.)
Screen Dissipation (Max.) cees N cee
DC Cathode Current (Max.) .....ciiiiiieiiiiiiiiiienes esvesessssssssians
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) ...........
Cathode Bias (Max.) ...

Section No. 2 (FM Detector)

Plate Voltage (Max.) .......oevviinevnnnnnnnn. Seesesuessaccasssseserensan
Suppressor Voltage (Max.).............. . .
Screen Supply Voltage (Max.) ..........
Positive DC Grid Voltage (Max.) ........
Plate Dissipation (Max.)
Screen Dissipation (Max.) ............ P e eieeenaneseei e,

CHARACTERISTICS AND TYPICAL OPERATION
Section No. 1
Class Al Amplifier (Power Amplifier)

Plate Voltage ..
Screen Voltage............ cen
Grid No. 1 Voltage ...............
Peak AF Grid Voltage ........ wee
Plate Resistance (Approx.) ......
Transconductance
Zero Signal Plate Current
Maximum Signal Plate Current
Zero Signal Screen Current
Maximum Signal Screen Current
Load Resistance ...........coeveneeccenns
Total Harmonic Distortion (Approx.)......
Maximum Signal Power Output

Section No. 2 (FM Detector)
Plate VOItage ...oovivtriniiiiineennetearesentseiieaaaaneronessaiessisenans
Suppressor Voltage PN
Screen Voltage.....
Cathode Resistor
Plate Resistance (Approx)
Transconductance (G1)
Transconductance (G3)
Plate Current

Screen Current
Ecl for Ib = 30 pa
Ec3 for 1b = 50 pa
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6BF11
6.3 Volts
1200 Ma
— Seconds

200 Volts

100 Voits
200 Volits

0.24 Pt
13.0 Pt
10.0 Pt

o
o
@

weouNGg
232333

oo
o PO W

165 Volts
150 Volts
6.5 Watts
1.8 Watts
65 Ma

0.25 Megohm
0.5 Megohm

330 Volts
28 Volts
330 Volts
0 VoIt
1.7 Watts
1.1 Watts

145 Volts
110 Volts
-6.0 Volts
6.0 Volts
30,000 Ohms
8600 umhos
36 Ma
40 Ma
3.0 Ma
9.0 Ma
3000 Ohms
10 Percent
2.4 Watts

150 Volts
0 Volt
100 Volts
560 Ohms
150,000 Ohms

1000 pmhos
400 umhos
1.3 Ma
2.1 Ma
-4.5 Volts
-4.5 Volts
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68"3 DAMPER

17BH3, 22BH3

Heater-Cathode Diode

Construction ............ ... ...,
Base ..........

Basing® ... i
Outline T9
Maximum Diameter ..
Maximum Seated Height ....... 3.030 In.
Maximum Overall Height ....... 3.410 In.
ELECTRICAL DATA Al
HEATER OPERATION
22BH3 17BH3 6BH3
Heater Voltage..........coviiiiiiinenneinnan 22.4 17 6.3 Volts
Heater Current ... 450 600 1600 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
9. 900 Volts
Total DC and PeakK....cvuuiiiniiiiiiiiiiiiitiiiitiiinareeeeesanenasannns 5500 Volts
Heater Positive with Respect to Cathode
100 Volts
300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Heater 1o Cathode ......iiuiiinin i ittt 2.8 Pf
Plate to Cathode and Heater.. 6.5 Pf
Cathode to Plate and Heater. ... ...t i iiiiiiienenaen 9.0 Pf
RATINGS (Design Maximum Rating System)
Damper Service
Peak Inverse Plate Voltage (Max.)® 5500 Volts
Plate Dissipation (Max.) .................. v 6.5 Watts
Steady State Peak Current (Max.) ......... 1100 Ma
DC Plate Current (IMaX.) ....iiiiittiiniieteteninnnieeeenensniiiiianaenanns 180 Ma

NOTES:
(1) Pins 1, 3, 6, and 8 should not be used as tie points.
(2) For operation in a 525 line, 30 frame system as described in ‘'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanningcycle.

BBH3A DAMPER

17BH3A, 22BH3A

Heater-Cathode Diode

Construction
Base ..............

BasSing .c.eeviiiiiiiiiiiiiiiiiiiia
Outline 9
Maximum Diameter ............ 1.188 In.
Maximum Seated Height .. .
Maximum Overall Height ...... 3.005 In.
6BH3A, 17BH3A, and 22BH3A are identical T
to 6BH3, 17BH3, and 22BH3 except for base IR

with exhaust tip at bottom and shorter bulb.
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RF AMPLIFIER 6BH6

Sharp Cutoff Pentode

Construction ............. Miniature T-5%;
Base ..Button 7 Pin, E7-1

Basing .... e eetiiiaaieee, ....ICM T5L
Ooutline ....vvviviiiiiiiiiiiinnnnnnne 5-2 t
Maximum Dlameter ............ 0.750 In.
Maximum Seated Height ....... 1.865 In.
Maximum Overall Height ...... 2.125 In.
ELECTRICAL DATA e Il
HEATER OPERATION
Heater Voltage................... et s 6.3 Volts
Heater Current ...........coiaaaas 150 Ma
Maximum Heater-Cathode Voltage ........... ...ttt 90 Volts

DIRECT INTERELECTRODE CAPACITANCES
Shielded Unshielded

Grid to Plate (Max) .................................. 0.0035 0.0035 Pf
Input (Max.) ..... 5.4 5.4 Pf
OUtPUL (MaX.) ettt tiiiannnnenonessnnsnrnnnnnenss 4.4 4.4 Pf
RATINGS (Design Center Ratlng System)
Plate Voltage (Max.) ..iuuiiiiiiitiinne i eiietennteenneronronrneennanns 300 Volts
Grid No. 2 Supply Voltage (Max.) 300 Volts
Grid No. 2 Voltage ......ccoovvnvnnnnns . Info. Sec.)
Plate Dissipation (Max.) ........ et e eee ettt it 3 Watts
Grid No. 2 Dissipation (Max.) ......covinuiiuinnanns 0.5 Watt
Negative Grid No. 1 Voltage (Max.) e 50 Volts
Positive Grid No. 1 Voltage (Max.) 0 Volt
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage ....covvviiiiiieenininnniannneneananannn 100 250 Volts
Grid No. 3 Voltage ... . e Connected to Cathode at Socket
Grid No. 2 Voltage .......... 100 150 Volts
Grid No. 1 Voltage .......... -1.0 -1.0 Volit
Cathode Bias Resistor ..... .. .. 200 95 Ohms
Plate Current ....... . 3.6 7.4 Ma
Grid No. 2 Current . 1.4 2.9 Ma
Transconductance 3400 4600 xmhos
Plate Resistance (Approx.) 0.7 1.4 Megohms
Grid No. 1 Voltage forlb=10ka .......cvevvvvn.ns -5.0 -7.7 Volts
Color Television Type
SYNC SEP./CLIPPER/AMP. 6BHS
or SWEEP 0OSC. (T)
VIDEO AMPLIFIER (P) 8BHS
Medium Mu Triode and
Sharp Cutoff Pentode
Construction ............. Miniature T-6%2
Base .....ciiieennnn .Button 9 Pin, E9-1
BaSiNg ...veeeiiiiiiiineaian tesnnane .9DX
Outline ..cvvverriirnrrinnnnnaeeennnnns 6-3
Maximum Diameter ............ 0.875 In.
Maximum Seated Height .......
Maximum Overall Height I
ELECTRICAL DATA
HEATER OPERATION
8BHS8 6BHS8
Heater VOIAEE .« uuu ' uenenaeiennnnennnnnnnanes . 8.4 6.3 Volts
Heater Current ............. . 450 600 Ma
11 11 Seconds

Heater Warm-up Time



96 Sylvania Technical Manual

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and PeaK.....ooiuuiiiiiiiiiiiiniiiiiieiinternnrsnnaeennnnns 200 Volts
Heater Positive with Respect to Cathode
DC .ttt ettt e ittt ettt i 100 Volts
Total DCand Peak......oiviiiiiienirieeereiseansnnnnnans e 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode
Grid to Plate . 2.4 Pf
Input ............. . .. .. 2.6 Pf
Output ........oiiiiiinn.. e et e i i e 0.38 Pf
Pentode
GridtoPlate ...ttt 0.046 Pf
Input 7.0 Pf
Output ................ Ceeeeeieena 2.4 Pf
Coupling
Pentode Grid No. 1to Triode Plate .......c.covuerneueunenenenncnneninnes 0.004 Pf
Triode Grid to Pentode Plate 0.016 Pf
Pentode Plate to Triode Plate 0.095 Pt
RATINGS (Design Center Rating System)
Triode Pentode
Plate Voltage (Max.) ...oeviiiiiiiiiiiiiiiianaiinnieennnn. 300 300 Volts
Grid No. 2 Supply Voltage (Max.) .......ceeveveeennneennn.. — 300 Volts
Grid No. 2 Voltage ................. ...See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (Max.) ............ et 2.5 3.0 Watts
Grid No. 2 Dissipation (Max.) ......ccoeueiiininnninennnn.. — 1.0 Watt
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) .. 0.5 0.25 Megohm
Self BiasS (MaAX.) tiiviiiinineeeereneeerronnneeeeeeanananns 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Triode Pentode
Plate Voltage ......ciiiiiiiiiiiiiiiiiiiieeianerenntennnans 150 200 Volts
Grid NO. 2 VOoItage .cvurniiiiiiiiee i irieiieenenonennnns - 125 Volts
Grid No. 1 Voltage Ceevecverecccasaneve -5 — Volts
Cathode Bias Resistor ........... Sedssasassssensacsas — 82 Ohms
Amplification Factor ............. i eeerereseteaeeaaa 17 —
Plate Resistance (Approx.) ....... ettt iee e 5150 150,000 Ohms
Transconductance . 3300 7000 gmhos
Plate Current ...... . . 9.5 15 Ma
Grid No. 2 Current — 3.4 Ma
Grid No. 1 Voltage (Approx.)
FOr Ib =100 k@, .. i tiuiiiiniiiiiiaiiienieteneonnneannnnn -14 -8 Volts
Color Television Type
BBH" TWO GENERAL PURPOSE TRIODES
HORIZONTAL DEFLECTION OSCILLATOR

Double Medium Mu Triode
and Sharp Cutoff Pentode

116 1TP

Construction.............. Compactron T-9
Base ........ ...Button 12 Pin, E12-70
BaSing toovviiieiiiiiiiiiiiereosenaas J2FP
Outline ........

cere...9-58

Maximum Diameter ..... 1.188 In
Maximum Seated Height .. ..2.000 In
Maximum Overall Height ...... 2.375 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage..... Seseasecnsstectanaansianrsonnsotcntonrttoaees tecensans
Heater Current ... ...ttt iiiiieiiiiiiteaiirtsnnessneonnnness
Maximum Heater-Cathode Voltage
Heater Positive with Respect to Cathode
|8 L0 0o T o = Yo T4 - 4§ G
Total DC and Peak
Heater Negative with Respect to Cathode
TOtal DC and PeaK.u.uuueiueivierioieesarocannsssseessnsorsacasannes

g

6.3 Volts
800 Ma

100 Volts
200 Volts

200 Volts
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DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode (Section 1)

Grid to Plate: (T1tOTIpP) .oiviiiniiiiienicninneeeaannns 1.7 Pf
Input: Tlg to (Tlk + Pk + Pg3 + IS) 3.2 Pf
Output: Tlp to (Tlk + Pk + Pg3 + IS) 1.4 Pf
Triode (Section 2)
Grid to Plate: (T28t0 T2P) .evvviirnineeniniiineeenneeersnecensnascnnnans 1.8 Pf
Input: T2gto (T2k 4+ Pk + Pg3 + IS) 3.0 Pf
Output: T2p to (T2k + Pk + Pg3 + IS) 0.6 Pf
Pentode Section
Grid No. 1to Plate: (PB21OPP) .iivuiiriineniiiieiineeiineinineerennenns 0.11 Pf
Input: Pgl to (Pk + Pg2 + Pg3 + IS) .. 5.5 Pf
Output: Pp to (Pk + Pg2 + Pg3 + IS) 2.2 Pf
RATINGS (Design Maximum Rating System)
Pentode
Section Each
Horiz. Osc. Triode
Service® Section
DC Plate Voltage (Max.) ....ccvvvevinnnnnnn 350 330 Volts
Screen Supply Voltage (Max.) 330 — Volts
Screen Voltage (Max.) ....oovenvvnnnnnnn. ...See Rating Chart (Gen. Info. Sec.)
Positive DC Grid No. 1 Voltage (Max.) .........cevuvueen 0 0 Volt
Peak Negative Grid No. 1 Voltage (Max.) ....... .. 175 — Volts
Plate Dissipation (Max.) .......ccoviuiuuun. 2.5 2.5 Watts
Screen Dissipation (Max.) ............ . 0.55 — Watt
DC Cathode Current (Max.) ........... e .. 20 — Ma
Peak Cathode Current (Max.) ......ccciiiieeecnennnns 300 — Ma
Grid No. 1 Circuit Resistance
With Fixed Bias (Max.) ............. Ceeeeeereeieiaaes 2.2 2.2 Megohms
With Cathode Bias (MaX.) cc.ovvvvereivnnniinnnnnnnns 2.2 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Each
Pentode Triode
Section Section
Plate Voltage ................. eereeeeceeiia e, 125 125 Volts
Screen Voltage et 125 — Volts
Grid No. 1 Voltage ....... I -1.0 -1.0 Volt
Amplification Factor ........... crenssarisarisenvens —_ 46
Plate Resistance (APpProx.) ...ccoeviieeriiiiiiarinaennns 200,000 5400 Ohms
Transconductance ........iieerieierererrnnenineeeeanans 7500 8500 umhos
Plate Current ............... teseauneaunsostrssesennnns 12 13.5 Ma
Screen Current .......coviivriiiinnnn. e, 4.0 — Ma
Grid No. 1 Voltage (Approx.)
Ib=10pa ........o0enlnn teesscesessrenensnes -8 -8 Volts
NOTE:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

DAMPER 6BJ3

Heater-Cathode Diode

Construction.............. Compactron T-9
Base ... Button 12 Pin, E12-70
Basing® ........ erteereseeanes .....12BL T9
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.250 In.
Maximum Overall Height ......2.625 In.
ELECTRICAL DATA T
HEATER OPERATION
Heater VoItage. ... viiiiiiiii it ieirinniiaeserianaronsseeessasaasaniaeessson 6.3 Volts
Heater CUIreNt . ..oiiiii it itiiiiiniataeetiaennnranenetsaassosannuaeeeens 1200 Ma
Maximum Heater Cathode Voltage
Heater Negative with Respect to Cathode
5. R R R R 600 Volts
Total DC and PeakK. ...ooveiiiuureeeeeeionarioooeesensonannsoneessessnnonsss 3300 Volts
Heater Positive with Respect to Cathode
DC 100 Volts

300 Volts
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DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Heater to Cathode ...... ...t i ittt
Plate to Cathode and Heater
Cathode to Plate and Heater
RATINGS (Design Maximum Rating System)
Damper Service

Peak Inverse Plate Voltage@) (Max.) .....ciiiiiiiiiiiiiiiiiiineeeeeeneinennn 3300 Volts

Plate Dissipation (Max.) ........cccoeiiiiininnn. 4 Watts

Steady State Peak Current (Max.) 840 Ma

DC Plate Current (Max.) ...t ittt iiiiiaaee s 140 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib = 250 M@ ... ..ottt e ieiaae e 21 Volts
NOTES:

(1) Pin 5, 6, 8, and 9 should not be used as tie points.

(2) For operationin a525line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

BB.IB RF/IF AMPLIFIER
6BJGA

Remote Cutoff Pentode

Construction ............. Miniature T-5);
Base .......... ....Button 7 Pin, E7-1

Basing .........oiiiiiiiiiiiiii

Outline .........coooiiun...
Maximum Diameter
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA iy
HEATER OPERATION L
Heater Voltage. ..ottt i ittt i ettt e it 6.3 Volts
Heater Current ..............iiiinnt, 150 Ma
Maximum Heater-Cathode Voltage 90 Volts
DIRECT INTERELECTRODE CAPACITANCES

Shielded ) Unshielded

Grid No. 1to Plate (Max.).......cooviiiiiinenennnnns 0.0035 0.0035 Pt
Input: glto(h+ k+g2+4+ g3+ 1IS)...ccvviiiiiinn.. 4.5 4.5 Pt
Output: pto(h+ k482434 1S)..ccvvvviinnnnn.. 5.5 5.5 Pf
RATINGS (Design Center Rating System)
Plate Voltage (MaxX.) ....ciiiiiiiiitiiiiiiiiieiiiiiiiieieeenannsoeenns 300 Volts
Grid No. 2 Supply Voltage (Max.) ......oiiieereiieinnniiiiiinnrennaenns 300 Volts
Grid No.2 Voltage .........cceiiiiiiiniiinnnns See Rating Chart (Gen. Info. Sec.) -
Positive Grid No. 1 Voltage (Max.) 0 Volt
Negative Grid No. 1 Voltage (Max.) 50 Volts
Plate Dissipation (Max.) ..ceueuniiitriiiiiietieieeeneiireneeeeeannnns 3.0 watts
Grid No. 2 Dissipation (Max.) ...ttt iiiiiiiiiiiiaaen 0.6 Watt
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage ... ..ottt 100 250 Volts
Grid NO. 2 VOoltage ...oiviiiieieniiiiiniienerronnnnnns 100 100 Volts
Grid No. 3 Voltage Connected to Cathode at Socket
Grid No. 1 Voltage -1.0 -1.0 Volt
Plate Current ... ......iiiiiiiiiniiieinnennnes .. 9 9.2 Ma
Grid No. 2 Current 3.5 3.3 Ma
Transconductance 3650 3600 umhos
Plate Resistance...........cooiiiiiiiiiiiiiienennnenns 0.25 1.3 Megohms
Ecl for Gm = 10 umhos (APProx.) ...eeeveueeenivenns -20 -20 Volts

NOTE:
(1) Shield No. 306 connected to Pins 2 and 7.

6BJGA (only)

The 6BJ6A, except for controls on formation of interface impedance, is identical to Type 6BJ6.
The interface impedance control consists of a life test conducted for 500 hours with the filament
operating with 6.9 volts imposed. The other tube elements are unconnected simulating opera-
tion at cutoff conditions. Following life test the sample tubes are measured at conditions
Ef =5.7V; Eb = Ec2 = Ec3 =70V DC; and Ecl adjusted for Ib = 4.0 Ma DC. The maximum
allowable value for interface impedance is 70 Ohms.
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Color Television Type
DC RESTORyER BB]]

Triple Diode

Construction ............. Miniature T-6%
Base ...iiiiiieiiiiia.. Button 9 Pin, ES-1
i 9

Maximum Seated Height .......1.937 In.
Maximum Overall Height ...... 2.187 In.

ELECTRICAL DATA (g
HEATER OPERATION
Heater VOItage .. .ot iiin ittt iaeanananeeaeseasnennnnnnssananennn 6.3 Volts
Heater Current ... i i ittt titee e ieiiaae e aananes 450 Ma
Maximum Heater-Cathode Voltage

Heater Positive with Respect to Cathode 100 Volts

Heater Negative with Respect to Cathode 330 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Plate No. 1 to Cathode No. 1, Heater and Internal Shield 3.0 Pt
Plate No. 2 to Cathode No. 2, Heater and Internal Shield 2.6 Pf
Plate No. 3 to Cathode No. 3, Heater and Internal Shield 2.6 Pf
Cathode No. 1to Plate No. 1, Heater and Internal Shield 4.0 Pf
Cathode No. 2 to Plate No. 2, Heater and Internal Shield 38Pt
Cathode No. 3 to Plate No. 3, Heater and Internal Shield 4.0 Pt
Plate No. 1 to Plate No. 2 0.055 Pf
Plate No. 2 to Plate No. 3 ... 0.036 Pt
Plate No. 3 to Plate No. 1 0.036 Pf

RATINGS (Design Center Rating System)
Television DC-Restorer Service
Peak Inverse Plate Voltage (Max.) .....ouiiiiiiiiieiiiiiiieeiiiiiinennnnnannas 330 Volts

Peak Plate Current Per Plate (Max.) 10 Ma
DC Output Current Per Plate (Max.) 1.0 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop (Each Section) for Ib =10Ma DC .............cooiviiianns 2.7 Volts
Color Television Type
PHASE SPLITTER/COMPARATOR 6BJ8
VERTICAL DEFLECTION AMPLIFIER
Double Diode and Medium Mu Triode
Construction ........... ..Miniature T-6'2
Base
Basing ...
Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA o
HEATER OPERATION
Heater VOItage.......ovviiiiiiieneiieieree e reieiannaceness 6.3 Volts
Heater Current ............. 600 Ma
Heater Warm-up Time 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak..uveeeriiiiinininiinnneeiienonniisaoeesssanannaes 200 Volts
Heater Positive with Respect to Cathode
9. 0 100 Volts
Total DC and PeakK....ouuieiiiiiiiiieeeeeneiinineereranuienasaacnnses 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Diode Section
No. 1 Diode Plate to No. 1 Diode
Cathode 4+ Heater ......c.iiiiiiiiiiiiiiiiiieeiiaiiiianeeetiinnannnnns 1.9 P{
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No. 2 Diode Plate to No. 2 Diode

Cathode + Heater .......iuuiiiiiiiiiiiiiiiii i iiiiieiiieeerateiennns 1.9 Pf
No. 1 Diode Cathode to No. 1 Diode

Plate 4+ Heater ... it i ettt ittt 4.6 Pf
No. 2 Diode Cathode to No. 2 Diode

Plate 4+ Heater ...ttt ittt iiiiieaaaees 4.6 Pf
Triode Section
[ €7 4 Lo I8 o TN o -} - 2.6 Pf
Input: gto (h + Tk) 2.8 Pf
Output: pto (h + Tk) 0.31 Pf
Coupling
No. 1 Diode Plate to Triode Grid (Max.)...vivttiiiinneenninnnniionnnnnens 0.070 Pf
No. 2 Diode Plate to Triode Grid (Max.).........oouiiiiiiiiiiiiinieennnnn 0.11 Pf
No. 1 Diode Cathode to All:

1Dkto(h+ Tk + 2Dk + Tp+ 1Dp+ Tg 4+ 2Dp) .......... Chaereiiaees 4.8 Pt
No. 2 Diode Cathode to All:

2DKto(h+ Tk + 1Dk +Tp 4+ 1Dp 4+ 20P + TE) tvvvvinnennnaniinnnnn 4.8 Pf
No. 1 Diode Plate to No. 2 Diode Plate (Max.)......ccviuieinnrinnaennnnnnn 0.060 Pf
No. 1 Diode Plate to All:

IDPto(h + Tk + 1Dk + 2Dk + Tp 4+ 2Dp + Tg) vvvviviviriniinnnnennn 3.0 Pf
No. 2 Diode Plate to All:

2DPto(h + Tk + 1Dk + 2Dk + Tp + IDp 4+ Tg) cevvvrrniiinnninnnnnn 3.0 Pf
RATINGS (Desigh Maximum Rating System)

Class Al Vert. Def.

Amplifier Amplifier®
Triode Section

Plate Voltage (Max.) .....ooiiiiiiiiiiniiennnenannnnns 330 330 Volts
Peak Positive Pulse Plate Voltage (Abs. Max.).......... — 1200 Volts
Peak Negative Pulse Grid Voltage (Max.) .............. — 275 Volts
Positive DC Grid Voltage (Max.) ......ccovvviniinnnnn.nn 0 — Volt
Maximum Plate Dissipation@ (Max.) 4.0 4.0 Watts
Average Cathode Current (Max.)......... e 22 22 Ma
Peak Cathode Current (Max.) .........coiiiiiveennnnn. — 77 Ma
Grid Circuit Resistance
Self Bias (MaX.) c.iiieiiiiiiiiiininieiiiiiiineennnens 1.0 2.2 Megohms
Fixed Bias (MAX.) «euuririiieneenennnnireeeeeennnnnnnnns 1.0 — Megohms
Diode Section
Peak Plate Current (Each Plate) (Max.)........c.c.evun.. — 54 Ma
DC Current (Each Plate) (Max.) ............covvivvnnn. —_ 9 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Triode Section
Class Al Amplifier
Plate Voltage 90 250 Volts
Grid Voltage ... 0 -9 Volts
Plate Current 13.5 8.0 Ma
Transconductance 4700 2800 ymhos
Amplification Factor 22 20
Plate Resistance (Approx.) 4700 7150 Ohms
Plate Currentat Ec =-125Volts DC ...........cuuvent — 1.7 Ma
Diode Section
Average Current Each Plate at 10 Volts DC®). .. iiviiiiiiiiinriiinnnann. 50 Ma
Voltage Drop Each Sectionatlb =9MaDC ..............iivuviinnennnn. 2.6 Volts
NOTES:

(1) For operationina®525line, 30 frame system as described in *'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’*
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanningcycle.

(2) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-

able means is required to protect the tube in the absence of excitation.
(3) Test conditions only.

Color Television Type
BBK4CI 6E|-4A SHUNT VOLTAIGE RYEGU LATOR

Sharp Cutoff Beam Pentode

Construction .......... sisasans Octal T-12
Base ......ciiiiiiiiiiienn, B8-71 or B8-118
Top Cap Small C1-1 or C1-34
{2 131 = sMW
Outline ....12-36

.1.720 In,
.4.438 In,
.000 In.

Maximum Diameter
Maximum Seated Height ...
Maximum Overall Height .......
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ELECTRICAL DATA
HEATER OPERATION
Heater VoI age . .o uiiit ittt ittt ittt ieiii et e, 6.3 Volts
Heater CUrrent .. ...ttt ittt it i iiiaaeaaaaaisianannns 200 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode .................ooieniiitts 450 Volts
Heater Positive with Respect to Cathode Not Recommended
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid to Plate .....iiiniiiiii ittt i i e e 1.0 Pf
Input ..o 2.6 Pf
Output (Max.). .. 1.0 Pf
RATINGS (Design Maximum Rating System)
Voltage Control Service
DC Plate Voltage (Abs. Max.) ....uuieiiiiiiiiiiiiiiennnneeennnnnnnnns 27,000 Volts
Unregulated DC Supply Voltage (Abs. Max.) ......ciieiiiennneiennnnn. 60,000 Volts
Grid Voltage
DC (Max.) ...... -135 Volts
Peak (Max.)®) -440 Volts
DC Plate Current (Abs. Max.) .... 1.6 Ma
Plate Dissipation (Max.) ....iiiiiieiiiiiiiriiiereinenieeanennneannnennns 40 Watts
Grid Circuit Resistance (Abs. Max.)@) ........iiiiiiiiiiiiiennnnnnnn. 3 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Shunt Voltage Regulator
Unregulated Supply
[0 T O o | - 1 = N 36,000 Volts
Equivalent Resistance ........cciiiiiiiiiiiiiiieeiiiiiieieennnnnnanns 11 Megohms

Voltage Divider Values

R1 (5 Watts).......coovviiintn 220 Megohms

R2(2Watts)...oovvveviennnnnns 1 Megohm

RI(VaWatt) ............... Wit eaeeiacecesi sty 0.82 Megohm
Reference Voltage Supply

DC value...... W het st s seuuuunat st toassssenvessatstasssastonnarsrrossess 200 Volts

Equivalent Resistance .............cciiiiiiiiiieiiiaans 1000 Ohms
Effective Grid-Plate Transconductance 200 umhos
DC Plate Current

For Load Current 0f O Ma ..oiueeiininniiiininnieinitiiireenineenonnnns 1000 pa

ForLoad Current of 1 Ma ...oiiiiiiiiiiiientinnnnninieennnnnenenannns 45 pa
Regulated DC Output Voltage

For Load Current of 0 Ma 25,000 Volts

For Load Current of 1 Ma 24,500 Volts

Amplification Factor ......oiiiiiiiiiiiiiiiiiiii ittt 2000
X-RADIATION CHARACTERISTIC

Maximum X-Radiation .....uuuie it iteiiiiiiereteeteinaneeeenoennanneaaannns 25.0 mR/h
X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended
Practice for Measurement of X-Radiation from Receiving Tubes,'’ dated February 1968 and
quality controlled in accordance with JEDEC Publication No. 73, '*Recommended Practice
for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator

Receiving Tubes."

Lot acceptance sampling procedures for the manufacturer’s initial and life tests for X-
Radiation are based on MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables
for Inspection by Attributes.”” Lot acceptance and life control limits are established sub-

stantially below the X-Radiation Characteristic Maximum.

NOTES: )
(1) Peak value for maximum of 20 seconds during equipment warm-up.
(2) With flyback transformer high voltage supply.

X-RADIATION WARNING: The high voltages associated with this tube type result in the

pro:

duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended

positions before the equipment is operated.

EQUIVALENT RESISTANCE
OF 0C suPALY

SHUNT REGULATOR CIRCUIT WL 3 B vt
l
L IC

REFERENCE
VOLTAGE SUPPLY
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TRANSFER CHARACTERISTICS (6BKAC /6EL4A)
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GRID VOLTAGE

Color Television Type
BBK7B VHF CASCODE Al\:PLlFlER

S5BK7A

Twin Medium Mu Triodes

Construction ........... ..Miniature T-6%2
Base ......... .Button 9 Pin, E9-1
Basing .... PN 9A)
Outline .....iiiiiiieeiiiiinnnn Ceeeeas 6-2
Maximum Diameter ........... .0.875 In.
Maximum Seated Height ....... 1.937 in.
Maximum Overall Height ...... 2.187 In.

ELECTRICAL DATA JUU O
HEATER OPERATION

SBK7A 6BK7B
Heater Voltage 4.7 6.3 Volts
Heater Current 600 450 Ma
11 11 Seconds

Heater Warm-up Time
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DCand Peak(), ... viiiiriiiinniiiiiennnnneennnnns eeieaerieaea 200 Volts

Heater Positive with Respect to Cathode
5 0PN 100 Volts
Total DC and Peak.. 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section 1@ Section 2@
1.8 1.8 Pf
3.0 3.0 Pf
1.0 0.9 P
Heater to Cathode . cee 2.8 3.0 Pf
Grid t0 GPid (MAX.) couviiiuerinnneernnneieeroreneesssssesnnsanssanns 0.004 P{
Plate to Plate (MaX.)...uitiiiiiiierenennieioeroresssnsssonsseasnnnes 0.075 Pf
Grounded Grid Operation
Plate to Cathode .........ccoiiiiiiinnnninnnennnnns 0.22 0.22 Pf
Input .............. ceee 6.0 6.0 Pf
Output ..... 2.4 2.4 Pf
RATINGS (Dosmn C
300 Volts

Plate Voltage (Max.) ............. et tesesrasaasaresessessssasscacsranes esess
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Negative DC Grid Voltage (Max.) .....iiiiiiiiiiitiiiiienneenenanenanaaans 50 Volts

Plate Dissipation (Each Section) (Max.) 2.7 Watts

CHARACTERISTICS AND TYPICAL OPERATION

Class Al Amplifier (Each Section)

Plate VoItage .. ovii ittt ittt ieiitiieeeeettiiieeeaasansssnannnane 150 Volts

Cathode Bias Resistor .. e 56 Ohms

Plate Current ........... .. 18 Ma

Transconductance 9300 umhos

Amplification Factor .. .. 43

Plate Resistance.................. 4600 Ohms

Grid Voltage for Ib = 10 4@ oottt it i -11 Volts
NOTES:

(1) When operated as a cascode amplifier and the two sections are connected in series, the
heater-cathode voltage of the grounded grid stage may be as high as 300 volts maximum
with the heater negative with respect to the cathode.

(2) Section 1 connects to Pins 6, 7, and 8. Section 2 connects to Pins 1, 2, and 3.

Color Television Type

VERTICAL DEFLECTION
OSCILLATOR AND AMPLIFIER GBLTGTA

Twin Triode

Maximum Seated Height .......2.
Maximum Overall Height ...... 3.313 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage......oovieiiiiiiiiinninnennnnnen esseeneccsaasctessasnaaes 6.3 Volts
Heater Current ...........cooiviinnnt, Ceectsesanasstttsessecenereeesesaan 1500 Ma
Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode

Total DC and Peak....vvveiiiiereeneersinrensonasneceeenonsosnsssises 200 Volts
Heater Positive with Respect to Cathode
DC it i e, T 100 Volts
Total DC and Peak...... e ettt tnei it ecaeeetae e tsaaaan 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section Section
No. 1 No. 2

6.0 6.0 Pf

4.2 4.6 Pf

0.9 0.9 Pf

RATINGS (Design Center Rating System)
Vertical Deflection Oscillator and Amplifier®:)
Oscillator Amplifier

Plate Voltage (Max.) .....coviiiiiinrnneeirrssenennnncnnns 500 500 Volts
Peak Positive Pulse Plate Voltage (Abs. Max.)...... . 3 2000 Volts
Plate Dissipation (Each Plate) (Max.)®............. 10 10 Watts
Total Plate Dissipation (Both Plates) (Max.) ...... 12 12 Watts
Peak Negative Pulse Grid Voltage (Max.) .......... 400 250 Volts
Average Cathode Current (Max.)....covvveiiviennnns 60 60 Ma
Peak Cathode Current (Max.) .....cceivvivinnnnnnns . 210 210 Ma
Grid Circuit Resistance (Max.)...ooeeeureneereieroenneennns 2.2 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Plate Voltage ..... . 250 Volts
Grid Voltage ...... -9 Volts
Plate Current ...... 40 Ma
Transconductance 7000 umhos
Amplification Factor ........ 15
Plate Resistance (Approx.) 21458 ?Ahms
.0 Ma

Plate Current at Ec = -17 Volts cees .
EC1 fOr 1D =50 4@ (APPrOX.) . eueenensueueenrsnenesncsseeearossssnsssenses =23 Volts
INSTANTANEOUS PLATE KNEE CHARACTERISTICS

Eb=150V and Ecl =0V

Ib =65 Ma
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NOTES:

(1) Foroperation in a 525 line, 30 frame system as described in ‘'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) Section No. 1is recommended for vertical oscillator service, and Section No. 2 is recom-
mended for vertical deflection amplifier service.

(3) In stages operating with grid leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.

olor Television Type
BBI-BI ECF80 VHF OSCiLILATOR AND MIXER

4BL8/XCF80, 6LN8

Medium Mu Triode and
Sharp Cutoff Pentode

Construction .............Miniature T-6%

Base ....iiieiiiiiienen Button 9 Pin, E9-1
Basing .... 9
Outline ..... .
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.938 In.
Maximum Overall Height ...... 2.188 In. N

ELECTRICAL DATA
HEATER OPERATION
4BL8/XCF80 6LNS 6BL8/ECF80
Heater Voltage...... eiereee e, 4.6 6.0 6.3 Volts
Heater Current ............. T I 600 450 430 Ma
Heater Warm-up Time — 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....vvvriiiiiirenrnreseeeeeecossnnnnnsannssnnnnnnns 200 Volts
Heater Positive with Respect to Cathode

100 Volts
200 Volts

DIRECT INTERELECTRODE CAPACITANCES
Triode Section

GridtoPlate .........cciivevieviennnnns o 1.5 Pt
Input: glto(k+ Pg3+ IS+ h) 2.5 Pf
Output: pto (k + Pg3 + IS + h) 1.8 Pf

Pentode Section
GridNO. 110 Plate ..ivuvveeriinnterrereninnennnerececeenonnnnnneeeeeennn 0.025 Pf
Input: glto(k + g3+ IS + g2 .

Output: pto(k + g3+ IS + g2 34 Pf
Coupling

Pentode Plate to Triode Plate 0.07 Pf
Pentode Plate to Triode Grid.. 0.02 Pf
Pentode Grid No. 1 to Triode Plate 0.16 Pf
RATINGS (Design Maximum Rating System)

Pentode Section

Plate Supply Voltage (Max.) ....... 600 Voits
Plate Voltage (Max.) ............. 275 Volts
Plate Dissipation (Max.) ......... 1.9 watts
Screen Supply Voltage (Max.) ...... 600 Volts
Screen Voltage (lk = 14 Ma) (Max.). 175 Volts
Screen Voltage (Ik = 10 Ma) (Max.).. 200 Volts
Screen Dissipation (Max.)M" ....... Cebeeeereiieas 0.55 watt
Cathode Current (Max.)....ocovviiiiiiinieinneenns 16.5 Ma

Grid Series Resistance (Cathode Bias) (Max.) ... 1 Megohm
Grid Series Resistance (Fixed Bias) (Max.) ...... 0.5 Megohm
Negative Grid Voltage (Igl = 0.3 ya) (Max.)@ ... .iiiiiiieieiiinnnnnnns 1.3 Volts
Triode Section

Plate Supply Voltage (Max.) ............. eeieteresereeetataterreenanaans 600 Volts
Plate Voltage (MaX.) ...eiieriiineeennninnnarerseeeesnsnnssassssonannnnen 275 Volts
Plate Dissipation (MaX.) ....iviiiiereninreneserroceronesnneocscosnnanans 1.7 watts
Cathode Current (Max.)....oe et veererrennnoceerossosssnnnnnnceececssnnnns 16.5 Ma

Grid Series Resistance (MaxX.) .....oviiiiiiiiiiiiiiiniiieerionnnanans 0.5 Megohm

Negative Grid Voltage (Ig = 0.3 ua) (Max) @) ovnvmvnononsnsssieinnns 1.3 Volts
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CHARACTERISTICS AND TYPICAL OPERATION
Pentode Section

Plate Voltage ......... e eeeeirieeaae e . veee 170 Volts
SCreen VoItage. .o vviee ittt ittt iiiiietansrennatarenssonsnanns 170 Volts
Grid Voltage .... .. .. -2 Volts
Plate Current . 10 Ma
Screen Current ....... . Cereereieaaees 2.8 Ma
Transconductance 6200 xmhos
Amplification Factor 47

Plate Resistance .................... . 0.4 Megohm
Input Resistance (F = 50 MHz) .. et 10,000 Ohms
Equivalent Noise Resistance ..........coiiiiiiiiiiiieiiininienns Ceviaes 1500 Ohms
Triode Section

Plate Voltage .................. e, i 100 Volts
Grid Voltage .......... . .. . -2 Volts
Plate Current ........ 14 Ma
Transconductance 5000 ymhos
Amplification Factor 20
Converter Service®

Plate VOItage ......ooviieiuiiniineiiieiiurenriernernnaneenns 170 Volts
Screen Voltage........ e 170 Volits
Grid Resistance ...... P . . 0.1 Megohm
Cathode Resistor . 820 Ohms
Oscillator Voltage e .. cees R 3.5 Volts
Plate Current ........ N . 5.2 Ma
Screen Current ....... cens . 1.5 Ma

Grid Current ..ottt . 0 ua
Conversion Conductance . e 2100 umhos
Internal Resistance ..........c.oct civiiiiiiiiiiiiiieiaa, . 0.87 Megohm

NOTES: :
(1) If the plate dissipation is less than 1.2 watts, the maximum value of the screen dissipation
may be increased to 0.75 watts.
(2) Grid voltage must not be more positive than this value.
(3) The triode should be used in Colpitts rather than a Hartley type oscillator circuit.

Color Television Type

AF AMPLIFIER or osciLLATor | | GBMBJECLS2

AUDIO POWER AMPLIFIER

Triode and Power Pentode

Construction ............ .Miniature T-6'2
......... Button 9 Pin, E9-1

Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.813 In.
Maximum Overall Height ...... 3.063 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage 6.3 Volts
Heater Current 780 Ma
Maximum Heater-Cathode Voltage 100 Volts
DIRECT INTERELECTRODE CAPACITANCES

Triode

Grid to All Other Elements Except Plate 2.7 Pt
Plate to All Other Elements Except Grid 4.0 Pf
Plate to Grid ....ceeeieiiiiiiiiiiinneneeeneines 4.0 Pf
Grid to Heater (MaX.) c.i.iiiiiiiiiiiiiiiuiiiieereeeennnanereronnnnnssanans 0.1 Pf
Pentode

Grid No. 1 to All Other Elements 9.3 Pf
Plate to All Other Elements 8 Pf
Grid No. 1 to Plate (Max.) 0.3 Pf
Grid to. 1 to Heater (Max.) 0.3 Pf
Coupling

Triode Plate to Pentode Grid No. 1 (Max.) ....cocieveiiiiiniieicnnnnnnns 0.02 Pf
Triode Grid to Pentode Plate (Max.) .......... Dodgg ::;

Triode Grid to Pentode Grid No. 1 (Max.)
Triode Plate to Pentode Plate (MaX.) ...iieuieiiiennneanennonscnns sonnes 0.25 Pf
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RATINGS (Design Center Rating System)
Triode

Plate Supply Voltage (Max.) .....cvvviiiiiiiiienerennnennns 550
Plate Voltage (Max.) .....ccoiiiiiennnninnaannn . 300
Grid No. 2 Supply Voitage (Max.) ............. —_
Grid No. 2 Voltage (Max.) ..c.oiiiiiniiiieiaccanennnnsananss —_
Cathode Current (Max.).....covviiiiiniiniiieiiinnnnnnnns 15
Plate Dissipation (Max.) ....cccvrerennrnnerernccocsnnnnnnas 1
Grid No. 2 Input (MaX.) .oiiiiiiiieniirnneeeesosonenonnnnns —
Grid No. 1 Circuit Resistance

Fixed Bias (MaX.) .iiiiiireriirinneieiannoronerennannens 1

Cathode Bias (Max.) 2
CHARACTERISTICS AND TYPICAL OPERATION

Triode
Plate Voltage ........... 100
Grid No. 2 Voltage .. —
Grid No. 1 Voltage ...... 0
Amplification Factor ... 70
Plate Resistance........ —
Transconductance ..... 2500
Plate Current .......... 35
Grid NO. 2 CUITeNt ... ..iiiiiiiiiiinninniioeestinnanennesnns —_
NOTE:

(1) Grid No. 1 to Grid No. 2.

Pentode
900 Volts
600 Volts
550 Volts
300 Volts
50 Ma

7 Watts

1.8 Watts

1 Megohm
2 Megohms

Pentode
200 Volts
200 Volts
-16 Volts
9.501)
20,000 Ohms
6400 umhos
35 Ma
7 Ma

GBN4A

2BN4A, 3BN4A

Color Television Type

VHF AMPLIFIER

Medium Mu Triode

Construction
Base .........

Basing ......

Outline ...ooiviiiiiiiiiiinieiineinne
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ...

Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage..........cooiiiiiiiiiinnians
Heater Current ......... .
Heater Warm-up Time ........cccevnnn

Maximum Heater-Cathode Voltage ....... ...............................

DIRECT INTERELECTRODE CAPACITANCES

GridtoPlate .......ccovviviiiiiiiiiiiiiniiinn,

Input: gto(h+ k)
Output: p to (h + k)

RATINGS (Design Center Rating System)

Plate Voltage (Max.) ....ivieiriiinnnnneneioienninieiersseiosononnonncens
Plate Dissipation (Max.) ......cceoevevvonnnnnns

Positive DC Grid Voltage (Max.)
DC Cathode Current (Max.)

Grid Circuit Resistance (Max)
CHARACTERISTICS AND TYPICAL OPERATION

Class Al Amplifier

Plate VoItage ....ovvrririiiniiiiiinieieetinenniiiieierosecerenseiassnsseas

Cathode Bias Resistor .....
Plate Current ..............
Transconductance .........
Amplification Factor .......
Plate Resistance (Approx.)

EC 1O 1D = 100 4@ (APPIOX.). v oee oo

2BN4A 3BN4A
2.35 3.0
600 450
11 11

6BN4A
6.3 Volts
200 Ma
— Seconds
100 Volts

Shielded
1.2 Pf
3.2 Pt
1.4 Pt

275 Volts
2.2 Watts
0 Volt
22 Ma
0.5 Megohm

150 Volts
220 Ohms
9.0 Ma
7700 umhos
43

5400 Ohms
-6 Volts
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Color Television Type BBNB IGKSB
GATED BEAM DISCRIMINATOR
3BN6, 4BN6, 12BN6
Pentode
Construction ............. Miniature T-5'4
Base ......... Button 7 Pin, E7-1
i 7
Maximum Diameter ............ 0.750 In.
Maximum Seated Height .......2.375 In.
Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA
HEATER OPERATION
3BN6 4BN6 12BN6 6BN6/6KS6
Heater Voltage..................... 3.16 4.2 12.6 6.3 Volts
Heater Current ................. ... 600 450 150 300 Ma
Heater Warm-up Time ............ 11 11 — — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....ouuiiiiiiiriiieiiniierinirinaniiinseeinssnnnenn 200 Volts
Heater Positive with Respect to Cathode
10 U 100 Volts
Total DC and Peak....cueeriiiiiiiiinieneeeeereaeeesssiiosnneessennnns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 1 to All Other Electrodes 4.2 Pf
Grid No. 3 to All Other Electrodes 3.3 Pf
Grid NOo. 110 Grid NO. 3 (MaX.).iuiniiiiiiiiiiiieitiiiiiiiinineaneanannn 0.004 P§
RATINGS (Design Center Rating System)
Plate Supply Voltage (Max.) ....oiiiiiiiiieiiiiiiiiiiiereiinrenennnnassas 300 Volts
Grid No. 2 Voltage (Accelerator) (Max.) .......... 100 Volts
Peak Positive Grid No. 1 Voltage (Limiter) (Max.)....... 55 Volts
Total Cathode Current (Max.)....ovirueeteireeniinnnrnnnseeseeernnnnneens 11.5 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Limiter-Discriminator Service
Plate Supply Voltage 85 285 270 Volts
Plate Voltage ........... 63 122 121 Volts
Grid No. 2 Voltage .........cevviuvinnnn .. 55 100 100 Volts
Cathode Bias Resistor (Variable)") .. 200-400 200-400 200-400 Ohms
Plate Current ........ccoiveevviiiininan. 0.25 0.49 0.44 Ma
Grid No. 2 Current ............ 4.1 9.8 10.0 Ma
Plate Load Resistor .......... 85,000 330,000 330,000 Ohms
Plate Linearity Resistor........ 470 1500 1000 Ohms
Integrating Capacitor ......... 0.002 0.001 0.001 uf
Coupling Capacitor .............. 0.25 0.01 0.25 uf
Input Signal Center Frequency .. .. 10.7 10.7 4.5 Millihertz
Frequency Deviation ............ceeeiiveeinnn +75 +75 +25 Kilohertz
Minimum Signal Voltage for Limiting Action
(RMS)@) ittt anenn 1.25 1.25 1.25 Volts
Input Signal Level for AM Rejection
Adjustment®) .. i 1.25 2.0 2.0 Volts
AM Rejection at Esig = 2.0 Volts (RMS) .. 31 20 25 Decibels
AM Rejection at Esig = 3.0 Volts (RMS) ....... 30 29 30 Decibels
Total Harmonic Distortion ...............cv0.. 2.0 1.6 1.8 Percent
Peak Audio Output Voltage ................... 6.0 16.6 16.8 Volts

NOTES:

(1) The cathode resistor should be adjusted for maximum AM rejection in the output of the
limiter-discriminator stage at the specified signal level. AM rejection is measured with

an applied signal containing 309% AM and 30% FM.

(2) At signal levels above specified value, limiting is within +2 decibels.
Adequate shielding between components of the limiter grid and the quadrature grid must
be used to insure proper phasing of the voltage developed at the quadrature grid.

Standard de-emphasis requirements for FM are included.

The Q of the quadrature grid circuit should be high enough to develop a minimum of 4
volts (RMS) signal with 2 volts (RMS) of the center-frequency signal applied to the limiter
grid. Itis recommended that the coil be shunted by a minimum of 10 Pf. The capacitance
may be composed of tube input capacitance, stray capacitance, and distributed capaci-

tance, as well as physical capacitance.
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Color Television Type

PHASE/RATIO DETECTOR
OR DISCRIMINATOR

AF/BURST AMPLIFIER OR OSCILLATOR

Double Diode and High Mu Triode

............. Miniature T-6%
Button 9 Pin, ES-1

Construction
Base

Basing .. .9ER
Outline 6-3
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA
HEATER OPERATION

U R

SBNS 6BNS
Heater Voltage. .....coiiiiiiiiiiiiiiieerieeenecaccanasonnnnes 8.4 6.3 Volts
Heater Current ............cccivnunn 450 600 Ma
Heater Warm-up Time 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DCand Peak .....ciiiiiiiiiiiiieeeiriininisssssseserennnnnnas 200 Volts
Heater Positive with Respect to Cathode
DC tiviiiiiiiiiiieiiiiiinnes 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode
[ €1 g Te I 2o TN o F- | - 2 2.5 Pf
Input: gto (h + Tk) 3.6 Pf
Output: pto (h + Tk) 0.25 Pf
Diodes
No. 1 Diode Plate to No. 1 Diode Cathode + Heater 1.9 Pf
No. 2 Diode Plate to No. 2 Diode Cathode + Heater 1.9 Pf
No. 1 Diode Cathode to No. 1 Diode Plate 4+ Heater 4.8 Pf
No. 2 Diode Cathode to No. 2 Diode Plate + Heater 4.8 Pf
Coupling
No. 1 Diode Plate to Triode Grid (Max.).....vvteeinnrrinrreinnernianennns 0.060 Pf
No. 2 Diode Plate to Triode Grid (Max.)....ceiiiiieairrerrnnniiisieeeeanan 0.10 Pf
No. 1 Diode Cathode to All:
IDkto(h + Tk + 2Dk 4+ Tp 4+ IDP + TR+ 2DP)ecvvvrrnnniinnieenannnn 5.0 Pf
No. 2 Diode Cathode to All:
2Dkto(h+ Tk + 1Dk + Tp 4+ 1Dp 4+ 2DP 4+ Tg) vevvvieveinniinnnnennn 5.0 Pf
No. 1 Diode Plate to No. 2 Diode Plate (Max.).......cooiuiineiniininnnnn, 0.070 Pf
No. 1 Diode Plate to All:
IDPto(h 4+ Tk + 1Dk + 2Dk + Tp 4+ 2DP 4+ Tg) «vvvvvnrninnnaninnnenn 3.0 Pf
No. 2 Diode Plate to All:
2DPto(h+ Tk 4+ 1Dk + 2Dk 4+ Tp 4+ 1DP 4+ Tg) -vtvvvrrrrerinnninnns 3.0 Pf
RATINGS (Design Maximum Rating System)
Triode Section
Plate Voltage (Max.) ....iveiiieiiiiiiinioceeiiiiennnasesssosassoscnanns 330 Volts
Positive DC Grid Voltage (Max.) 0 VoIt
Plate Dissipation (Max.) .....ccoovviivnnnnenns 1.7 Watts
Grid Circuit Resistance (Max.)......ciiuiiiiiiiiieiiiierenieeiirennnneens 1.0 Megohm
Diode Section
Peak Plate Current (Each Plate) (Max.)....vvviiiiiiinenrerrenneananannns 54 Ma
DC Current (Each Plate) (Max.) ....eviriiiiiiiiininnoaseroscernnnnnsnes 9 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Triode Section, Class Al Amplifier
Plate Voltage .. .iviuiiiinieeiiiiiiiiiioiescecieneanneneeenns 100 250 Volts
Grid Voltage .... -1 -3 Volts
Plate Current ... ... iiiiiiiiiiiiiiiiiiiiiii it e 1.5 1.6 Ma
TransconductancCe .......cceiiiiernniiiieeanennocasccansanns 3500 2500 ymhos
Amplification Factor .........coiiiiiiiiiieiinnnnnnnnneenenes 75 70
Plate Resistance (APProX.) ....ccvverereneierneecienennncenns 21,000 28,000 Ohms
Grid Voltage (Approx.) forilb =102 ...vvvvvinierereeerennns -2.5 -5.5 Volts
Diode Section
Average Current Each Plate at 10 Volts DC™) 50 Ma
Voltage Drop Each Section at Ib =9 Ma DC 2.6 Volts

NOTE:

(1) Test conditions only.
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Color Television Type BBN]]

IF AMPLIFIER

8BN11
Double Sharp Cutoff Pentode
Construction.............. Compactron T-9
Base ......... ...Button 12 Pin, E12-70
Basing .......oeveiiinnn Ceeeeaniaaas 12GF T9
Outline ....oiiviriiiiiiieiieeninnnns 9-58
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ...... 2.375 In.
9
ELECTRICAL DATA U100
HEATER OPERATION
BBN11 6BN11
Heater Voltage. ...ttt et et ieeaaaees 8.4 6.3 Volts
Heater Current 600 800 Ma
Heater Warm-up Time ....... . iiiiiiiiiinieiineieiinieeeennnns 11 — Sec.
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak......viuiiiiiiiiiiiireiiiiiiiiseeeseennannnnnnaness 200 Volts
Heater Positive with Respect to Cathode
0. 100 Volts
Total DC and Peak......ovviiiiiiieieiiniiiiiiiiinieetennnnnnananens 200 Voits
DIRECT INTERELECTRODE CAPACITANCES (Shielded)™
Section 1
Grid NO. 110 Plate ....iiueiii ittt ittt i naens 0.04 Pf
Input: 1gl to (1k + 1g2 + 2g3 + h + IS) 12 Pf
Output: 1p to (1k + 182 4+ 2g3 + h + IS) 2.8 Pt
Section 2
Grid NO. 1 to Plate ...ioiiiiiiiiii ittt ittt it ii e aiaas 0.03 Pt
Input: 2glto Rk + 2824+ 283+ 183+ h+1IS) ....oiiviiiiiiiiiiiiia, 12 Pt
Output: 2pto Rk + 282+ 283+ 183+ h+1IS) ...iiiiiiiiien., 2.8 Pt
Plate to Plate: (1pto2p) (MaX.) cuviieeniiiiiiiiiueeriiiinnnnnnnnnnnnnans 0.01 Pf
Grid No. 1, Section 1 to Plate, Section 2 (Max.) .....coviieiennniniriinannns 0.02 Pf
Grid No. 1, Section 2 to Plate, Section 1: (2gl to 1p) (Max.) ... 0.003 Pf
Cathode, Section 1 to Cathode, Section 2 (Max.)@ .........cccivvvinnnnnn. 0.02 Pf
RATINGS (Design Maximum Rating System) (Each Section)
Plate VOItage (Max.) ....iiiuueiininitiineerintoiieronineeinneecaisssnneanns 330 Volts
Screen Supply Voltage (Max.) ...ooiiiiiiiiiiiiieiiiniiiieianineneseeeaans 330 Volts
Screen Voltage .......cciiiiiiiiiiiiiiiil See Rating Chart (Gen. Info. Sec.)
Positive DC Grid No. 1 Voltage (Max.) .....ovveeiiiiiiisrennnnnnnnnsnnnenen 0 Volt
Plate Dissipation (MaX.) ....iiiiiieireininiieeiniiiiniinnnnnens 3.1 Watts
Screen Dissipation (Max.) .....oeverereenenneniinineneneenennns 0.65 Watt ~
Grid No. 1 Circuit Resistance (Cathode Bias) 0.25 Megohm
CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Plate VoItage vt iiiiiiiiiiiiie i e eieeetaae et aannnnaee e 125 Volts
SUPPrESSOT uitiiittriintiiarennseeannseannesannns Connected to Cathode at Socket
Screen Voltage 125 Volts
Cathode-Bias ReSIStOr .......iiiiiiininirrtieiiiiiiiiriaeeeenasnnneeeeaaens 56 Ohms
Plate ReSIiStance (APPrOX.) «uuuuuerunet et ietnniiiierneeeransnnneneeenaannn 0.2 Megohm
Transconductance 13,000 umhos
Plate Current .......... 11 Ma
SCrE@N CUITENT L.ttt ittt et eteneeeeteeantenneeersnseeanesssnsesnncnnns 3.8 Ma
Grid No. 1 Voltage (Approx.)
1D == 20 B8 ittt e i i i e -3 Volts
NOTES:

(1) With external shield (EIA 309) connected to cathode of section under test.
(2) With external shield (EIA 309) connected to ground.
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Color Television Type
BBQ5IEI-84 AUDIO P,OWER A;PUHER

8BQ5, 10BQS

Beam Pentode

Construction ............. Miniature T-6%
Base ...iiiiiiiiiiiennns Button 9 Pin, E9-1
: 9 (O)*
Maximum Diameter ............ 0.875 In. 1t
Maximum Seated Height ....... 2.812 In.
Maximum Overall Height ...... 3.062 In.
ELECTRICAL DATA U
HEATER OPERATION
10BQS 8BQS 6BQ5/EL84
Heater Voltage.........ccoiiiiiiiiiiiiiiiiiienans 10.6 8.0 6.3 Volts
Heater Current ............ 450 600 760 Ma
Heater Warm-up Time 11 1 — Seconds
Maximum Heater Cathode Voltage ............coviuiiiinnreinnneiieeianas 100 Volts
DIRECT INTERELECTRODE CAPACITANCES
Grid No. 1to Plate (MaX.).e.ooveiireeennnisoneeannnnns 0.5 Pf
Input ... 10.8 Pf
Output .. .o.iiiiiiiiinananen 6.5 Pf
Grid No. 1 to Heater (Max.) 0.25 Pf
RATINGS (Design Center Rating System)
Plate Voltage (Max.)(!) .. ...iiiiiiiiiiinninrerereeseenonnnncssosessassnanns 300 Volts
Grid No. 2 Voltage (Max.) () .. ittt iiiiiiiiieeiiiitiiteeasetitiasnanas 300 Volts
Negative Grid No. 1 Voltage (Max.) . - 100 Volts
Plate DisSipation (Max.) ...couieiiiiiinieienerennererssessnsensoeesansones 12 Watts
Grid No. 2 Dissipation (Max.) ......ciiiiiiieeiintieiiareinaresneianssnenns 2 Watts
Cathode Current (MaX.)....oeeuiiieeerereneneeererensssseeesssseasssssnanns 65 Ma
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) ...ccviiinioinnirenerennnennns Vesstseseseasrsatssosanns 0.3 Megohm
Cathode Bias (MaX.) ...oiuieiiiinrerinreneecesesroseacesnasconsasonnsanns 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Operation®) Pentode Operation
Class Al Class Al
Single Class AB1 Single Class AB1
Tube Push-pull Tube Push-pull
Plate Voltage .................... 250 250 300 250 250 300 Volts
Grid No. 2 Voltage “es - - —_ 250 250 300 Volts
Grid No. 1 Voltage vee — — — -1.3 — — Volts
Cathode Resistor® .............. 270 270 270 135 130 130 Ohms
Grid Voltage (RMS)® ........... 6.7 8.4 10 4.3 8 10 Volts
Plate Current
(Zero-Signal).......coovnivvnnnen 34 40 48 48 62 72 Ma
(Maximum Signal) ............ 36 53.4 52 495 75 92 Ma
Grid No. 2 Current
(Zero Signal)....ooeeivinivannnn - — —_ 5.5 7.0 8 Ma
(Maximum Signal) ...... ves - —_ — 10.8 15 22 Ma
Transconductance ........ vee - - —_ 11.3K — — umhos
Amplification Factor®) .. —_ —_ - 19 — -
Plate Resistance....... . —_ —_ — 38K — — Ohms
Load Resistance ................ 3.5K —_ —_ 5.2K — — Ohms
Load Resistance
(Plate to Plate) ................ — 10K 10K _ 8K 8K Ohms
Maximum-Signal Power Output.. 1.95 34 5.2 5.7 11 17 Watts
Total Harmonic Distortion) 9 25 25 10 3.0 4.0 Percent

CLASS AB1 ULTRA-LINEAR CONNECTION®

Plate Voltage ..........ccoivvviiiiiinnn, 300 Volts
Cathode Resistor (Per Tube) .. 270 Ohms
Grid Voltage (RMS) ....uiiiiiiiiiiniiniieinnenaosassecencnnennanns .. 8 Volits
Cathode Current (Zero Signal) 80 Ma
Cathode Current (Max. Signal) 90 Ma
Load Resistance (P1toPl) ............... 8000 Ohms
Power OURPUL ....iuiuiiiiiiiiiiiiiiiettieniseineneniiiaieienerssesanenenns 11 Watts

NOTES:
(1) When the heater and positive voltages are obtained from a storage battery by means of
a vibrator, the maximum values of the plate and Grid No. 2 voltage is 250 volts and the
plate dissipation is 9 watts,
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(2) Grid No. 2 connected to plate.

(3) Common cathode resistor for push-pull applications.

(4) Per grid.

(5) Measured from grid No. 2 to plate.

(6) For Pentode Operation—Class A Amplifier Service, the maximum signal power output
and total distortion are measured at fixed bias and therefore represses the power output
available during the reproduction of speech and music. When a sustained sine wave is
applied to the control grid the bias across the cathode resistor will readjust itself as a
result of the increased plate and screen grid currents. This will result in approximately
10 percent reduction in power output.

(7) Measured with fixed bias.

(8) Grid No. 2 taps located at 43% of primary winding.

Color Television Type BB“BGTB / Bcus

HORIZONTAL DEFLECTION 12BEGTB/12CUS
AMPLIFIER 258Q6GTB/25CUS

Beam Power Pentode

Construction ............000vnen Octal T-9
Base(),.B5-187, B6-81, B6-84, B7-7, or B7-59
Top Capeciareecencennes Cl1-2, C1-3, or C1-33
BaSiNE coovvernenincrrnnenaiersonanans 6AM
Outline ..iieiieniiininrennnnnes 9-49 or 9-50

Maximum Diameter ............ 1.188 In.

Maximum Overall Height ....:.3.875 In,

ELECTRICAL DATA
HEATER OPERATION

25BQ6GTB/ 12BQ6GTB/
25CU6 17BQ6GTB 12CuUé6
Heater Voltage................ 25 16.8 12.6
Heater Current ........ . 300 450 600
Heater Warm-up Time — 11 11 — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and Peak......oveeiiinrennneriieenionenansscaneesnssasansnns 200 Volts
Heater Positive with Respect to Cathode

0.0 PN 100 Volts

Total DC and Peak.....ooviuiiueeiiiaeisiisesionasossesessaseinnenans 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Grid No. 1 to Plate 0.6 P
Input c.oiiieriiiiiienen 15 Pf

[0 71 11 ) G 1.5 Pf
RATINGS (Design Center Rating System)

Horizontal Deflection Amplifier@

DC Plate Supply Voltage (Boost 4 DC Power Supply) (Max.) ............ 600 Volts
Peak Positive Plate Voltage (Abs. Max.) ......ccovviiiiiinannnes 6000 Volits
Peak Negative Plate Voltage (Max.) 1250 Volts
Plate Dissipation (Max.)®) ....uiiiiiiiiiiiiieeetecennnannnnns seecas 11 Watts
Peak Negative Grid No. 1 Voltage (Max.) .........ccovveveninn. .. 300 Volts
Grid No. 2 Voltage (Max.) ......c.covveinnnnnnananes 200 Volts
Grid No. 2 Dissipation (Max.) .....cvevevinnineenns 2.5 Watts
Average Cathode Current (Max.)...ccovevninuienenns 110 Ma
Peak Cathode Current (Max.) .......cccevvninenne. 400 Ma
Grid No. 1 Circuit Resistance (Max.).............. . 0.47 Megohm
Bulb Temperature (At Hottest Point) (Max.) ... ..ccieieiiiiinncnnnnones 220 °C
CHARACTERISTICS AND TYPICAL OPERATION

Plate VOItaBe ¢ o.ovvriieiiiintennerenresonnessnsonensasensaonnnss 250 Volits
Grid NO.2Voltage ....coiiiiiiiieiiiiineecennnnnnas 150 Volts
Grid No. 1 Voltage ......oiiviiininnninniininnninnanns -22.5 Volts
Plate CUrrent .......ccivveeerevanresnernnnnesanses 57 Ma
Grid NO. 2 CUPFENt .iiuivnerenernnenereeeenanansans 2.1 Ma
TranSCONAUCEANCE . ..tuveeereneeneenetneroseonssscesesnceesnosasesnses 5900 xmhos
Plate ReSiStaNCe....ivutiiieiiinetienreseneiosessssssessascanessassssnns 14,500 Ohms
Amplification Factor (Eb and Ec2 = 150 V, Ecl = -225V) . 43

ECl fOr Ib = 1.0 M@ (APPrOX.) «1euveeeneeuereneneesonensssesssansnseanes 43 Volts

INSTANTANEOUS PLATE KNEE VALUES
Eb=60V; Ec2=150V and Ecl =0
Ib = 260 Ma, and Ic2 = 26 Ma
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NOTES:
(1) Pin No. 1 omitted on Base No. B6-81 and B6-84.

(2) For operation in a 525 line, 30 frame system as described in ‘'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(3) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-

able means is required to protect the tube in the absence of excitation.

AVERAGE PLATE CHARACTERISTICS
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PLATE VOLTAGE

BBQTA/BBZT Color Television Type

4BQ7A/4BZ7, 5BQIA, 5BZ7 VHF CASCODE AMPLIFIER

Twin Medium Mu Triode

Construction ............. Miniature T-6%4

Base ......... Button 9 Pin, E9-1

Basing

Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height .......1.
Maximum Overall Height ...... 2.188 In.

ELECTRICAL DATA

HEATER OPERATION
4BQJA/ SBQJA

4827 SBZ7
Heater Voltage 4.2 5.6
Heater Current RN 600 450
Heater Warm-up Time .........cccieviiennnnnns 11 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak(). ... ittt i it irereieeneinernranennenns

6BQIA/

6BZ?
6.3 Volts
400 Ma
— Seconds

200 Volts

100 Volts
200 Volts
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DIRECT INTERELECTRODE CAPACITANCES (Shielded)®

Section 1® Section 2™
Gridto Plate ...............ciienntn 1.2 1.2 Pf
Input: gto(h+ k+1S) 2.6 5.04) Pf
Output: pto(h+ k+ IS) 1.2 2.2 Pf
Plate to Cathode (Max.) ...... cen 0.12 0.12 Pf
Heater to Cathode .............ccovivnnnnnn. [ 2.6 2.6 Pf
Plate Section 1 to Plate Section 2 (Max.) ........... 0.010 Pf
Plate Section 2 to Plate and Grid Section 1 (Max.) .. 0.024 Pf
RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (Max.)() .. . it itittiisstiaanonncaccsasssnnssnnns 250 Volts
Plate Dissipation (Max.) ... 2 Watts
Cathode Current (Max.)...... 20 Ma

Grid Circuit Resistance (Max') ................... ........ eeiiiieaaas 0.5 Megohm

CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier (Each Section)

Plate Voltage ..........c.cvvunvvnnnn ereeirieiie, Cereaereiaeeareas .. 150 Volts
Cathode Bias Resistor ..... 220 Ohms
Plate Current .............. 9 Ma
Transconductance .. 6400 umhos
Plate Resistance...... . 5900 Ohms
Amplification Factor . 38

Grid Voltage for |1b = 100 ua (Approx.) -6.5 Volts

NOTES:
(1) Under cutoff conditions, in rf grounded grid circuits with direct coupled drive, this voltage
may be as high as 300 volts.
(2) EIA shield No. 315 connected to Pin No. 9.
(3) Section No. 1 connects to.Pins 6, 7, and 8. Section No. 2 connects to Pins 1, 2, and 3.
(4) Read as grounded grid amplifier.

AVERAGE TRANSFER CHARACTERISTICS

25 10000 7 T T T T Ee
it )i ] ] I
Tl I T
i i
I 18 TTTITL
e
T
= E¢ = RATED VALUE
a ' A
a5 20 8000 T O +
8 t Sai 1)
Q ! | = 7 \2e 7200 <6
2 1 A 2 =S Rtann
40 8 ) H = 250
z2%¢ 12 TR T Tey
I : 2 iR —; -
3 2 & ) 7i
w x s <
35 X 15 2 6000
P - i | A
< e E l"\ \ /A 2 A1
30 W - N SATAL
¢ ¢ HEA VAR A 7
g2 = HE \ V74
0 o -\ </
210 3 4000 VAV AN 875
x z
w 8 Ji
§ 2 s S H
a & + ’\\ N t
= n i, N i1, - -
I R e E
- - ~ * 250 +
s 2000 LK, 001 = ~oLrs
H h e :
T : T EEEEER
Y : BB SEREER
/98 . ; a
107/ 88 ; H
; B
| : BEEEEEEEE
!
0 5 10 15 20

CURRENT IN MA



114 Sylvania Technical Manual

AVERAGE PLATE CHARACTERISTICS
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PLATE vOLTS

Color Television Type
BBRBA VHF OSCILLATOR AYIZD MIXER

5BR8

Medium Mu Triode and
Sharp Cutoff Pentode

Construction ....... «.o...Miniature T-6'%2
Base ........... Button 9 Pin, E9-1
BaSiNg covevererrosiiiiianecennennnnnns
[ TV {1 4 Y- T
Maximum Diameter .......
Maximum Seated Height .....
Maximum Overall Height ...... 2.188 In.

ELECTRICAL DATA JUO I

HEATER OPERATION

SBR8 6BR8A
Heater Voltage........ .. 4.7 6.3 Volts
Heater Current ......... . .. . 600 450 Ma
Heater Warm-up Time .......ccoeeevenennnncananenecnnns 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DCand Peak........covvvvvnnnnnnnns ettt rieiia e 250 Volts
Heater Positive with Respect to Cathode
5. 100 Volts
Total DC and Peak......cvvviiiireeeeeieneneennisssoresennnanacannens 200 Volts

DIRECT INTERELECTRODE CAPACITANCES
Shielded") Unshielded

Triode Section

Gridto Plate .......iiiiiiiiiiiiiiiiiiiiiiieiiiiiiiii e 1.8 1.8 P¢
Triode Input .. ces P . 2.8 2.8 Pf
Triode Output......... PN 2.0 1.5 Pf
Heater to Cathode 2.4 2.4 Pf
Pentode Section

Grid No. 1to Plate (Max.).c.eviiineenenrerineenniinnnennns . 0.010 0.020 Pf
Input ..ooovieiniiiiiiiiia, 4.6 4.6 Pf
Output ceee 3.2 2.4 Pf
Heater to Cathode 2.4 2.4 Pf
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RATINGS (Design Maximum Rating System)
Triode Pentode
Section Section
Plate Voitage (Max.) ........... SN 330 330 Volts
Grid No.2 Voltage ......cciviiiiiiiiiiniininan, See Rating Chart (Gen. Info. Sec.)
Grid No. 2 Supply Voltage (Max.) 330 330 Volts
Positive Grid Voltage (Max.) ... 0 0 Volt
Plate Dissipation (Max.) ....... 2.5 3.0 Volts
Grid No. 2 Dissipation (Max.) .....iiiiriereiiiinnennnnennans — 0.55 Watt
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Section Section
Class Al Amplifier
Plate Voltage ........ccocivvene. 125 125 Volts
Grid No. 2 Voltage ... — 110 Volts
Grid No. 1 Voltage ... -1.0 -1.0 Volts
Plate Current ....... 135 9.5 Ma
Grid No. 2 Current - 3.5 Ma
Transconductance 7500 5000 umhos
Amplification Factor ..........c.coiiiiiiiiiiiiiiiaee. 40 —
Plate Resistance (Approx.) ..... e — 200,000 Ohms

Zero Bias Transconductance (with Eb = 100 V, Ec2 =

NOTE:

— 6000 umhos

(1) With external EIA No. 315 shield connected to cathode of section under test.

Color Television Type

DAMPER

6BS3

128S3, 17BS3

Heater-Cathode Diode

Construction ......ccoviiennnnns Novar T-9
Base ..... seseeenans ..Button 9 Pin, E9-75
Basing®™ .....
Outline ......ccecvenveen,
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 3.030 In.
Maximum Overall Height ...... 3.410 In.

ELECTRICAL DATA
HEATER OPERATION

17BS3
Heater VOItage..ovovii i iiireenninnnnnnnannnenns 16.8
Heater Current ........ 450
Heater Warm-up Time 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
DC

12BS3 6BS3
12.6 6.3 Volts
600 1200 Ma
11 — Seconds
900 Volts

5000 Volts
100 Volts
300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Heater to Cathode ... ..c.iveeeeitiiiiniininiiiiiiieeeerenanaiionnssssessnnns 2.8 P
Plate to Cathode and Heater.... e .. 6.5 Pf
Cathode to Plate and Heater................. Lesesnrriensnesasessecesrreans 9.0 Pf
RATINGS (Design Maximum Rating System)
Damper Service
Peak Inverse Plate Voltage (Max.)@ .... 5000 Volts
Plate Dissipation (Max.) .............. e 6.0 Watts
Steady State Peak Current (Max.) .............. 1100 Ma
DC Plate Current (Max.) ...veeeiinneeenonernnioinneeonnasseiussansasassans 200 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop forilb=140Ma ............... eheeessstessasscsenessane 12 Volts
NOTES:

(1) Pins 1, 3, 6, and 8 should not be used as tie points.

(2) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Er_\gineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.
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Color Television Type
BBS3A DAMPERyp

12BS3A, 17BS3A

Heater-Cathode Diode

The 6BS3A, 12BS3A, and 17BS3A are identical
to the 6BS3, 12BS3, and 17BS3 except for base
with exhaust tip at bottom and shorter bulb.

Construction ............c.oue. Novar T-9
Base ........... ...Button 9 Pin, E9-89
BasSiNng ..iiiiiiiiiiiiiaiiiaans e 9HP
Outline
Maximum Diameter ............ 1.188 In. T9
Maximum Seated Height ....... 2.625 In.
Maximum Overall Height ...... 3.005 In.
IR

BBss Color Television Type

VHF CASCODE AMPLIFIER

5BS8, 4BS8
Medium Mu Twin Triode
Construction ............. Miniature T-6% .
Base ........... .....Button 9 Pin, E9-1
Basing .....
Outline ..........oc.ee. ..
Maximum Diameter .0. .
Maximum Seated Height .......1.
Maximum Overall Height ...... 2.188 In.
ELECTRICAL DATA JUu
HEATER OPERATION
4BS8 sBS8 6BS8
Heater Voltage......coovireiiiiiiienininnnnneneenns 4.5 5.6 6.3 Volts
Heater Current ..........coiiiiiiiiinns 600 450 400 Ma
Heater Warm-up Time Sasssssrsasssssssas 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....ooviiiiiiiiiiieieeeenereniieianeeneennniinnnnns 200 Volts
Heater Positive with Respect to Cathode
9 100 Volts
Total DC and Peak...... ..ottt ittt 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)(
Section 1 Section 2
Grid to Plate .. 1.15 1.15 Pf
Input .......... . 2.6 — Pf
[ TN < 11 ) 1.2 — Pf
Heater to Cathode .............ciiiiiievniiiiinnnn, 2.6 2.6 Pf
Plate to Cathode (Max.) ...cviiivieirininnnnnnns 0.15 0.15 Pf
Coupling
Plate to Plate (Max.) .......ccoiiiiiiiiiiiiiiiinennns 0.01 Pf
Plate of Section 2 to Plate and Grid of Section 1 (Max.) 0.024 Pf
Grounded Grid Operation
0 = T G 5.0 5.0 Pf
[ 3 4oV S N 2.2 2.2 Pf
RATINGS (Design Center Rating System)
Plate Voltage (MaxX.) ....iutiiiuiiiiiieiiietiinieiieienaneeesneeraeennnnes 150 Volts
Plate Dissipation (Each Section) (Max.) .. N 2.0 Watts
DC Cathode Current (Max.) ....c...viiiiiennneeeeneannnannnnnnnnns 20 Ma
Grid Circuit Resistance (Each Section) (Max.) 0.5 Megohm
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CHARACTERISTICS AND TYPICAL OPERATION
Ctass Al Amplifier (Each Section)

Plate VoItage .......oiiiiiiiiiiiiiiiiiiiiiiiiiieiieiiieeenansaenarenns 150 Volts
Cathode Bias Resistor .. 220 Ohms
Plate Current .................. . 10 Ma
Transconductance ... 7200 umhos
Amplification Factor ......... .. 36
Plate ReSIStanCe. .. ..o ivuiviiiiiiiinieeiiierinnirieneenniarennnnsanas .. 5000 Ohms
Grid Voltage for Ib = 10 ua (Section 2 only) -7 Volts
Cascode Amplifier
Plate Supply Voltage 250 Volts
Plate Current ...... 16 Ma
Grid Voltage ........ -1 Volt
Transconductance 10,000 umhos
Ecl for gm = 50 umhos (Approx.) -6 Volts
NOTES:

(1) External shield No. 315.
(2) Section 2 (Pins 1, 2, and 3) is intended as the input section of the cascode circuit.

Color Television Type
AFC or DETECTOR (D) BBTB
IF/VIDEO/AGC AMPLIFIER (P) 5BT8

Double Diode and Sharp Cutoff Pentode

Construction ............. Miniature T-6%
Base .....ciiiiiiiiienn Button 9 Pin, E9-1
BasSing vvvviiiiiiiiiiiiiiiiiiieninnnn
Outline .....iiiiiiiiiiiiiiiiinnnnnns
Maximum Diameter .
Maximum Seated Height ....... 1.938 In.
Maximum Overall Height ...... 2.188 In.

ELECTRICAL DATA g

HEATER OPERATION

SBT8 6BT8
Heater VOItage. . .oovvveiieeniioieininninnsesrececscaaannnnns 4.7 6.3 Volts
Heater CUrrent ........oueiiuiiniieeenieiieneroeeneoneennenns 600 450 Ma
Heater Warm-up Time .....cccciiriiienieronnseenececunnnnnes 11 — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK.....v.iiitiieerieiseieenionseoncnaesasenasisonenes 200 Volts
Heater Positive with Respect to Cathode
DC

.................................................................. 100 Volts
Total DC and Peak...cocuviiieeioiieanrenneeeeoeroooooosassssnenssans 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Pentode Section
Grid NO. 1 to Plate (MaX.) . .cueiiiiiiiniitiniiaeenioiansconssssssnsanans 0.04 Pf
4T TV G 7.0 Pf
[0 TV o TV ] 2.3 Pt
Diode (Each Section)
Plate to (N 4 K)  ctiriiuiiuenneineierenerisenioseeseesesnasesnssosasanns 1.3 Pf
Cathode tO (h 4 P) ovveieiiiineriionsieeeseseeeneiissieessensseseonnnnns 3.0 Pf
Coupling
Pentode Grid No. 1 to Diode Plate 0.005 Pf
Pentode Plate to Diode Plate .......ccoiieeiiniiniiiiiiierennceorananns 0.020 Pf
RATINGS (Design Center Rating System)
Plate Voltage (MaX.) ..i.uiiiieeienerrnnerossrecnnroesencesnsesasssonanss 300 Volts
Grid No. 2 Supply Voltage (MaX.) coveiiiineiineeeiiieeennasenassssesaans 300 Volts
Grid No. 2 Voltage ........covvviinneneninnninnn See Rating Chart (Gen. Info. Sec.)
Positive Grid No. 1 Voltage (Max.) 0 Volt
Plate Dissipation (MaX.) ...c.ceeeennrinrennsns 2.0 Watts
Grid No. 2 Input (MaX.) .e.vvveereenernnenennns 0.5 Watt
Grid No. 1 Circuit Resistance
Fixed Bias (MaBX).euueuneunrenrereruonsnrnnssenssssonecasenesnnssossnnss 0.25 Megohm
Self Bias (MAX.) tvverennneennnesnnnsanneeennseeosionnaessassesssseans 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Pentode
200 Volts

Plate VOItage .....covteiiiiieinieiinreiionerereesencsonssasesssenasasaess
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Grid NO. 2 VOItABE .. euvuvteiniitititetettiensasasassosssasnsenansananns 150 Volts
Cathode Bias Resistor 180 Ohms
Plate Current ............... cee 9.5 Ma
Grid No. 2 Current ... ..ot RN 2.8 Ma
Transconductance ................. ceen 6200 umhos
Plate Resistance (Approx.) 300,000 Ohms
Grid No. 1 Voltage for Ib = 10 ya (APPrOX.) cevvirirrnnrrnnnrennnnns eseens -8 Volts
Diode

Average Diode Current with 10 Volts DC Applied (Each Section) ........ 8.0 Ma

BBV]] Color Television Type

COLOR DEMODULATOR
12BV11

Twin Dual Control Sharp Cutoff Pentode

Construction.............. Compactron T-9
Base .....cieiinnnn .Button 12 Pin, E12-70
Basing ... ceriitesteeereaeanas .12HB T9
Outline  ..iiiiiiinieieieieniiiiianannas 9-59
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.250 In.
Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA heil
HEATER OPERATION
128v11 6BV11
Heater Voltage............... sressessssssernsasssassssensanns 12.6 6.3 Volts
Heater Current ... PN cees 450 900 Ma
Heater Warm-up Time ............ . 11 — Seconds

NOTE: To obtain the unique characteristics of this tube, an internal shield is tied to the heater
Pin No. 12. To assure proper operation Pin No. 12 must be tied directly to ground.

DIRECT INTERELECTRODE CAPACITANCES (Unshielded) (Each Section)

Grid No. 1to Plate ............ Gasasssesesesussanvssecussanns Cereetiiiaeaas 0.10 Pf
Grid No.3toPlate .........coovviiiinininniiiniinnes . .. 3.2 Pf
Input: glto(h+ k+ g2+ g3+ 1S) 7.0 Pf
Grid No. 3t0 All...vviviiiiiiiiiiinnnnnnnns 8.5 Pf
Grid No. 1to Grid No. 3 ........civiiiiiiiinnnnnn, 0.08 Pf
RATINGS (Design Maximum Rating System) (Each Section)
DC Plate Voltage (Max.) ..oiiriiiurnrirneeriiinonsnnsnsseresssssssssnanssess 300 Volts
Positive Grid No. 3 Voltage (DC and Peak) (Max.) coovvinininnnnenns . 25 Volts
Negative Grid No. 3 Voltage (DC and Peak) (Max.)........cevuueunn. . 100 Volts
DC Grid No. 2 Supply Voltage (MaX.)...coviiiiuiieieneeinnneineeseenannnnns 300 Volts
DC Grid No. 2 Voltage (Max.) ........ See Rating Chart (Gen. Info. Sec.)
Positive Grid No. 1 Voltage (Max.) ....cevviniiiiiiiaieriieeennennns 0 VoIt
Negative Grid No. 1 Voltage (Max.) .. 50 Volts
Plate Dissipation (Max.) ............ . 1.7 watts
Grid No. 3 Input (Max.) ......ccvvivnnnnnns . 0.1 watt
Grid No. 2 Input (Ec2 up to 150 V) (Max ) 1.0 wWatt
Grid No. 2 Input

(Ec2 Between 150V to300V) .....ccovvvvinnnn See Rating Chart (Gen. Info. Sec.)
Grid No. 3 Circuit Resistance (MaX.) ....iiiiiiinineieeeeeenenannreneenans 0.68 Megohm
Grid No. 1 Circuit Resistance

Fixed Bias (Max.) .....covvuuee ettt i e 0.22 Megohm

Self Bias (MaAX.) tuvnriniiniiunieeenionoreeaernasaesncseesnoansanenanns 0.47 Megohm
CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Plate Supply Voltage..... . ceee .. 150 Volts
Grid No. 3 Voltage ......... .. .. 0 Volt
Grid No. 2 Supply Voltage......... .. 100 Volts
Cathode Resistor .......... cees . . 180 Ohms
Plate Current ........... .. 3.1 Ma
Grid No. 2 Current .......covviueinenvnninnnnanns .. 2.4 Ma
Grid No. 1 Transconductance 3200 umhos
Grid No. 3 Transconductance 390 umhos
Plate Resistance (APProx.) ......oc.evvvnernnnnn.. 0.17 Megohm
Ecl for Ib =75 pa (APProX.)....ceuervnennernnnnns. -3.5 Volts
Ec3 for Ib =85 pa (APProX.)......ovvveuvnnrnennnn. -5.5 Volts

AmplmcatlonFactor(g3P)............................::::.....::' . 67
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AVERAGE PLATE CHARACTERISTICS
(Each Section)
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Color Television Type

GENERAL PURPOSE AMPLIFIER 6BW11

VIDEO AMPLIFIER

Double Dissimilar Pentode 25 16,¢
ig

Construction.............. Compactron T-9
Base .....iiiiiiiiiiiiii i E12-70 W 16
BaSiNg .iiiiiiiiiiiiiiiiiiiiiiiin, 12HD
Outline ............ooiiiiiiiiii, 9-58 2 "

Maximum Diameter ....... 1.188 In

Maximum Seated Height .......2.000 In

Maximum Overall Height ...... 2.375 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage. ... ..ottt et iiiiiiianaans
Heater Current ... ...ttt ittt eiiiieeeiiiaeeeenns
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak. . oovviiiiiiiiieiireiiiiniineeeeeeeeeninnnnones
Heater Positive with Respect to Cathode
5 AP
Total DC and Peak.....c.viiiiiieentiiiiiiiieeeeeeenennnnnnnnsnsenas
DIRECT INTERELECTRODE CAPACITANCES™
Section No. 1
Grid to Plate ...ttt it i i e
Input: gto(h + 1K 4 1g2
Output: pto (h + 1K + 1g2
Section No. 2
Grid to Plate (MaX.). ..o iieeinenennneeeeannnessreeennteneeeasnnneneesaens
Input: gto(h 4+ 1K 4+ 182 4 182 4 IS).eev i iviiiiiiiiiniiiieneeraennnn
Output: pto(h + 1K 4+ 182 4+ 183 4 IS). ..t iiiiiiiiiiiiiiiiiiiernansnas

U
6.3 Volts
800 Ma
200 Volts

100 Volts
200 Volts
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Coupling
Cathode Section 1, to Cathode Section 2:

(1K 10 2K), Maximumi@) L ittt teitinnneneearssinnannnnn 0.003 pf
Grid No. 1 Section 1, to Plate

Section 2: (181 t0 2p) MaximumM . . .. oiiiiniiiiieiiiiiitsenecraonnnnnns 0.004 pf
Grid No. 1 Section 2, to Plate

Section 1: (2g1 to 1p), Maximum ... .ieieieeninernarenenrensninenennns 0.003 pf
Plate Section 1, to Plate

Section 2: (1pto2p), Maximum ......cciiiiiiiiiinnnnnnnnenreneennns 0.018 pf

RATINGS (Design Maximum Rating System)
Section No. 1

Plate Voltage ... ittt ittt tieeeneieaesanaaaaanns 330 Voits
Screen Supply Voltage 330 Volts
Plate Dissipation ................ 4.0 Watts
Screen Dissipation............... 0.8 Watts

Grid No. 1 Circuit Resistance with Cathode Bias

Section No. 2
L =1 G e & € ¥ =2 330 Volts

0.25 Megohms

Screen Supply Voltage 330 Volts
Positive DC Grid Voltage 0 Volt
Plate Dissipation ........... 3.1 Watts
SCreen DisSiPation. . ..uuiuiieeeeiieen i ieienersesarisisoseseaesssananenans 0.65 Watts
AVERAGE CHARACTERISTICS

Section No. 1

Plate Voltage .....ccviiiiiiiiiiiiiiiiiiiie e RN Cereneeeaes 125 Volts
Screen Voltage............ 125 Volts
Cathode Resistor 56 Ohms

Plate Resistance (Approx.) 120,000 Ohms
Transconductance ...........cooeeeennnnnn cee 8500 ymhos

Plate Current 22 Ma
Screen Current 4.8 Ma
ECLfOr Ib = 20 A ..ttt i i i i ettt tae s 9.5 Volts
Section No. 2

Plate VoItage .. iviuiiiii ittt iiiiiiitiii ettt eriaainnan 125 Volts
Screen Voltage..... . 125 Volts
Cathode Resistor 56 Ohms

Plate Resistance (Approx.) 200,000 Ohms
Transconductance (G1) .......covvvveveerinnnnnnns 13,000 ymhos

Plate Current 11 Ma
Screen Current 3.8 Ma
Ecl for Ib = 20 ua -3 Volts

NOTES:
(1) With external shield No. 309 connected to cathode of section under test unless other-
wise indicated.
(2) With external shield No. 309 connected to ground.

BBYB Color Television Type
SYNC SEPARATOR and CLIPPER
3BY6

Heptode
Construction ............ .Miniature T-5%2
Base ....iiiiiieeeinnn Button 7 Pin, E7-1
BaSINE tiveerreennearsecrencnnnnnnnns 7CH
Ooutline ...iveeiiiiiiiiiiiiiiiieiinnns 5-2

Maximum Diameter ..0.750 In.

Maximum Seated Height .......1.875 In.

Maximum Overall Height ...... 2.125 In.

L

ELECTRICAL DATA o

HEATER OPERATION

3BY6 6BY6

Heater Voltage.........coiiiiiiiiiiiiiiiiennnniiiiiiiienennnns 3.15 6.3 Volts

Heater Current ...........oiiiiiiiiiiiiee 600 300 Ma

Heater warm-up Time 11 — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak......oiiuiiiiiiiiiiii ittt iiiiiiiieiaieeeenaaans 200 Volts
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Heater Positive with Respect to Cathode

5 o AU 100 Volts
Total DC and PeakK.....coueiernerineneeneerutiaasseeneerarenaanenuanans 200 Volits
DIRECT INTERELECTRODE CAPACITANCES
Grid NO. 1 to Plate (Max.)...coiieiiiieetriareinaieinneeesnneessacecanansss 0.08 Pf

Grid No. 3 to Plate (Max.)............ 0.35 Pf
Grid No. 1 to Grid No. 3 (Max.)....... 0.22 Pf
Grid No. 1 to All Other Electrodes.... 5.4 Pf
Grid No. 3 to All Other Electrodes.... 6.9 Pf
Plate to All Other Electrodes. ........ccoiiiiiiiiiiiiiiiiiiiiiiiirerenaiaanas 7.6 Pt
RATINGS (Design Maximum Rating System)
Plate VOItage (MaX.) . .cuunrerrereenenernenenoieaaeroneneenssesenaesnoiones 330 Volts
Grid No. 2 and Grid No. 4 Voltage .............. See Rating Chart (Gen. Info. Sec.)
Grid No. 2 and Grid No. 4 Supply Voltage (Max.)......ooviiiiineeeeenennnes 330 Volts
Grid No. 3 Voltage
Negative Bias Value (Max.) -55 Volts
Positive Bias Value (Max.) 0 Volt
Positive Peak Value (Max.) c.covvirnrrrrerrrriiiinennnnnnns 27 Volts
Grid No. 1 Voltage (Negative Bias Value) (Max.) ............ -100 Volts
Plate Dissipation (Max.) .....cceeiieeiiiiiiiiiiiiiiuiennioeeiarsnneninenns 2.3 Watts
Grid NO. 3 Input (MaX.) ...ttt iiiiaiaiieinarteannacensosneans 0.1 Watt
Grid No. 1 and Grid No. 4 Input
UP to 165 VOIS (MaX.). e inreiiitiiietiitieeiitiiaieeinineennnsennneinnns 1.1 Watts
165 to 330 Volts ........... See Rating Chart (Gen. Info. Sec.)
Grid NO. 1 InpuUt (M@X.) t.viiineiiiitiiaiitentietiiiieianeranasasonernnenns 0.1 watt
Grid No. 1 or Grid No. 3 Circuit Resistance
LT I = 1T T J PN 0.5 Megohm
{07 s Yo Yo I=30 = 1 Y-S P 1.0 Megohm

CHARACTERISTICS AND TYPICAL OPERATION
Sync Separator and Clipper

Plate VoItage . .ovviiiiiiii ittt ittt ittt iai it rianees 10 Volts

Grid No. 3 Voltage 0 Volt
Grid No. 2 and Grid No. 4 Voltage 25 Volts
Grid No. 1 Voltage 0 Volt

Plate Current ..................... 1.4 Ma

Grid No. 2 and Grid No. 4 Current 3.5 Ma
Eg3 for Eb=Eg2 = Egd =25V, Egl =0V and ib = 50 ua.... -2.5 Volts
Egl for Eb=Eg2 = Eg4d =25V, Eg3=0Vandib=50pua...........oouune -2.3 Volts
LIMITER or DETECTOR (D) BBY8
RF or IF AMPLIFIER (P)

High Perveance Diode

and Sharp Cutoff Pentode

Construction ............. Miniature T-6%2

Base .........cii0iinenn Button 9 Pin, E9-1

Basing ....ccviiiiiiinnriieiiianeanaes 9FN

Outline ....evevierienrnnannneenannnnas 6-3
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In. U0
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA
HEATER OPERATION
Heater VOItaBE. . covvr it iiiiiiinettioennnnneeiieeeeoessasannsnsnanassnns 6.3 Volts
Heater Current ................ 600 Ma
Heater Warm-up Time 11 Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
TOtal DC aNd PeAK. ... vuuereeiuetintitiiiaeetaeiaeinernaenaasnesnass 200 Volts
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Heater Positive with Respect to Cathode

DC tiiiiiiiiiiiieiaennnn, Geasaetaasaascasaanansannaaseesssannaans 100 Volts
Total DC and Peak.......covvueeennn. N 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)™
Grid to Plate (Max.).. e beteeereeneeteseans eetereceeananans veeee... 0.0035 Pf
Input: glto(h+k+g2+g3+l$)... ..... Cereenereaas 5.5 Pf
Output: pto(h+ k+ g2+ g3+ I1S)....cceveenann.. Gibesascasnssnaaiaians 5.0 Pf
Diode Plate to All: Dpto(h+ Dk + k+gl+ g2+ g3+ p+1S) ....... 4.8 Pf
RATINGS (Design Center Rating System)
Pentode Section
Plate Voltage (Max.) ........ e eretereeiaae e e rerriieiasaeeataann 300 Volts
Grid No.2Voltage .....ccoviiiiiiiinnennnnnnnens See Ranng Chart (Gen. Info. Sec.)
Grid No. 2 Supply Voltage (Max.) ............ 300 Volts
Negative Grid No. 1 Voltage (Max.) . 50 Volts
Positive Grid No. 1 Voltage (Max.) 0 Volt
Plate DissSipation (MaX.) ..ueeiieneeenennnrnenesssssssssnsscaceesesnnosnna 3 Watts
Grid No. 2 Dissipation (Max.) ........cvvviviiinnnnnns ey 0.65 watt
Diode Section
Peak Inverse Plate Voltage (Max.) 430 Volts
Peak Plate Current (Max.) ...........ceuure. e 180 Ma
DC Plate Current (MaX.) ..vvviiiiniiinnnnrenereersonnnnns N 45 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage ........ccoviiiiineinnneennn, Ceeeaes 100 250 250 Volts
Grid No. 3 Voltage Connected to Cathode at Socket
Grid No. 2 Voltage 100 125 150 Volts
Cathode Resistor 150 100 68 Ohms
Plate Current ........... 5.0 7.6 10.6 Ma
Grid No. 2 Current 2.1 3.0 4.3 Ma
Transconductance 3900 4500 5200 umhos
Plate Resistance (ApPpProx.) «...cceeeeeervrvnennnns 0.5 1.5 1.0 Megohms
Ecl for Ib =10 ua (APPrOX.)eeeueuuuuunnucsees - 4.2 -5.5 -6.5 Volts
Average Diode Current with 10 Volts DC Applied
(Test Condition Only) .......... e aae Ceeeeeireaaae, 60 Ma
NOTE:
(1) External Shield No. 315 connected to Pentode Cathode.
BBY" AUDIO OUTPUT AMPLIFIER
FM DETECTOR
Power Pentode and
Dual-Control Pentode
Construction.............. Compactron T-9
Base ... E12-70 T9
Basing .. ... 12EZ
Outline ... . iiiiiiiiiierrennnneens, 9-59
Maximum Diameter ....... ...1.188 In.
Maximum Seated Height .......2.000 In.
Maximum Overall Height ...... 2.250 In, eI
ELECTRICAL DATA
HEATER OPERATION
Heater Voltage 6.3 Voits
Heater Current 1200 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak ................................................... 200 Volts
100 Volts

200 Volts
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DIRECT INTERELECTRODE CAPACITANCES

Section No. 1
Grid to Plate
Input: gto(h + 1k + 1g2+ 1g3+1S) ..
Output: pto (h + 1k + 1g2 + 1g3 + IS)
Section No. 2

Grid No. 1to Plate (Max.).....cciiiniiiiinnnnennennenennnnes
Grid No. 3 to Plate
Grid No. 1to (h + 2k + 2g2 + 2g3 + IS)
Grid No. 3 to (h + 2k + 2g2 + 2g3 + 2p + IS)
GridNo.1to Grid No. 3 ...t
Plate No. 1 to Plate No. 2

RATINGS (Design Maximum Rating System)
Section No. 1
Plate Voltage .. ..ottt ittt i iiteiiieeetatenaienanaaeannoanns
Screen Voltage....
Plate Dissipation
Screen Dissipation
DC Cathode Current ................ .
Grid No. 1 Circuit Resistance
Cathode Bias ....iiitiieneeineeiineaseeesesanieseisuossennsonnnannnanes
Section No. 2
Plate Voltage ...t ittt i it i i it
Suppressor Voltage
Screen Supply Voltage..........
Positive DC Grid Voltage
Plate Dissipation
Screen Dissipation...........ocvvnnnn

AVERAGE CHARACTERISTICS .

Section No. 1, Class Al Amplifier

Plate VoItage ...ttt iiiiiieaiiattritiiiesteestennnnnnnneeeseenons
Screen Voltage
Grid No. 1 Voltage ..............
Peak AF Grid Voltage
Plate Resistance (Approx.) .....
Transconductance ..............
Zero Signal Plate Current
Maximum Signal Plate Current.
Zero Signal Screen Current
Maximum Signal Screen Current .
Load Resistance
Total Harmonic Distortion (Approx.)
Maximum Signal Power Output
Section No. 2

Plate Voltage ......cciiiiiiiiiiiiiiiiiiiieeeeeiaiiiiieeeeenienetnnoinions
Suppressor Voltage .e
Screen Voltage..................

Cathode Resistor ...............

Plate Resistance (Approx.)
Transconductance (Gl)
Transconductance (G3)

Plate Current ...........

Screen Current ........ e

Eclforlb=20pa............... ..
Ec3forlb=50pua............. s e naumesnettaasrastatteasar et ansnsessen

123

Without Shield

200 Volts

150 Volts
10 Watts
1.8 Watts
65 Ma

1.0 Megohms

300 Volts
25 Volts
300 Volts
0 Volt
1.7 Watts
1.0 Watts

170 Volts
140 Volts
-3.0 Volts
15 Volts
33,000 Ohms
4900 umhos
74 Ma
76 Ma
3.9 Ma
8.3 Ma
2500 Ohms
10 Percent
4.0 Watts

150 Volts
0 Volt
100 Volts
180 Ohms

110,000 Ohms

2500 pmhos
850 umhos
1.3 Ma
2.1 Ma
-4.0 Volts
-3.0 Volts

17823

Heater-Cathode Diode
Construction.............. Compactron T-9
Base ........ .+....Button 12 Pin, E12-70
Basing ...... T9
Outline .... .

Maximum Diameter ............ 1.188 In.

Maximum Seated Height ....... 2.500 In.

Maximum Overall Height ......2.875 In.

IS
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ELECTRICAL DATA
HEATER OPERATION
17BZ3 6BZ3

Heater Voltage. .....c.cvviiiiiiiiiiieiiiiiiiieeeeernnnnaeaneanns 16.8 6.3 Volts
Heater Current .......ccovvinnnnn . 450 1200 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
5 PP 900 Volts
Total DC and Peak ..................................................... 4500 Volts
.. 100 Volts

Total DC and Peak.......... 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Cathode to Plate and Heater.........ooiiniiiiiiiiiieiiiiiiiiiii e 11 Pf
Plate to Cathode and Heater 8.5 Pt
Heater to Cathode .............. 3.4 Pf
RATINGS (Design Maximum Rating System)
Damper Service()
Peak Inverse Plate Voltage (Max.) .......c.ciiiiiiiiieerenerrirnnarionennnens 4500 Volts
Plate Dissipation (Max.) ......c.oveniviinieinnnnraianennns 6.5 Watts
Steady State Peak Plate Current (Max.) 1200 Ma
DC Output Current (Max.) i ..ouiineinnnieniieeenneeanareneeiiinssinseeinnns 200 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage drop for Ib =350 Ma .........coviiiiiriinneeereiininennnnennss 21 Volts

NOTE:

(1) For operation in a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

BBZB Color Television Type

3BZ6, 4BZ6, 12BZ6 AGC/IF AMPLIFIER

Semi-Remote Cutoff Pentode

Construction ............. Miniature T-5%;
Button 7 Pin, E7-1

Maximum Diameter
Maximum Seated Height ..

Maximum Overall Height ...... 2.125 In.
ELECTRICAL DATA N
HEATER OPERATION
3BZ6 4BZ6 12BZ6 6BZ6
Heater Voltage........ovvvviiiiinnnnnnnn. 3.15 4.2 12.6 6.3 Volts
Heater Current .........coiiiiiiiiiininns 60 450 150 300 Ma
Heater Warm-up Time 11 11 — — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak ........... N 300 200 200 200 Volts
200 200 200 200 Volts
DC 100 100 100 100 Volts
Total DC and Peak..... FO N 200 200 200 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded") Unshielded
Grid No. 1 to Plate (Max.) ...icivinrirnnneinnneinnns 0.015 0.025 Pf
Input: glto(h + k + g2 + g3 + 19)... . 7.0 7.0 Pf
Output: pto(h+ k + g2+ g3+ 1S) 3.0 2.0 Pf
RATINGS (Design Maximum Rating System)
Plate VOltage (MaX.) ..uiuiiiiinernereneeneietateneoieinsnneensnneaseanens 330 Volts
Grid No. 2 Supply Voltage (Max. ) ............................... 330 Volts
Grid No. 2 Voltage ..........ovvnunnnn ....See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (MaX.) .....ievirinneienereneennennnn TN 2.3 Watts
Grid No. 2 Dissipation (MaX.) ...uiuiieiriuriinieeiineerenenenenencaennnns 0.55 watt
Grid No. 1 Circuit Resistance
Fixed Bids (MaX.) tuiuininininrnininneneneneetesenonenenrneesrnssenannns 0.25 Megohm

Cathode Bias (Max.) .....covuun. Ceeeees Ceeetecccsnnnssans Cessseeneenas 1.0 Megohm
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CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage ............. 125 Volts
Grid No. 2 Voltage ........... 125 Volts
Grid No. 3 Voltage ................. Connected to Cathode at Socket
Cathode Bias Resistor 56 Ohms
Plate Current ............ 14 Ma
Grid No. 2 Current ........ 3.6 Ma
Transconductance ........ 8000 umhos
Plate Resistance (Approx.) 260,000 Ohms
Ecl for Gm = 50 umhos (Approx.) -19 Volts
Gm with Ecl1 =45V, RK =0...... 700 umhos
NOTE:
(1) External Shield No. 316 connected to Pin No. 2 (cathode) at socket.
VHF CASCODE AMPLIFIER BBZB
4828
Medium Mu-Semi-remote
Cutoff Double Triode
Construction ..... N Miniature T-6V2
Base Button 9 Pin, E9-1
Basing . 9
Outline
Maximum Dlameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In. JUU L
ELECTRICAL DATA
HEATER OPERATION
4BZ8 6BZ8
Heater Voltage (ACOrDC) ......ccviiiiiininnrnnniinnnnnnnns 4.2 6.3 Volts
Heater Current ............. 600 400 Ma
Heater Warm-up Time ......iiiiieiiinnnrrnrreeieneionnnnnas 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak... ..o v iviiiiieieieriiiiiiiarosseeeenannnnssnnaas 200 Volts
Heater Positive with Respect to Cathode
DC tiviiviiiiiiiiiiainns, et ee i et it it et ee e 100 Volts
Total DC and Peak.............. Cieasaeesteusasetasiaensenaancecssias 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)
Section Section
Cascode Operation No. 1 No. 2
Gridto Plate ....vvviiiiiiiiiiiiiiitieniei ettt 1.15 — Pt
Plate to Cathode...........ccoiiiiiiiinn, P — 0.15 Pt
Triode No. 1 Plate to Triode No. 2 Plate...................... 0.010 — Pt
RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (Max.) ...... e tereei e “ee 250 Volts
Plate Dissipation (Max.) .........c.vvvnnnn 2.2 Watts
Cathode Current (Max.).......ccvvvvuinnnn. .. 20 Ma
Grid Circuit Resistance (Max.)........ccovvennnn. e reteseeneraeeeeeenes 0.1 Megohm
CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Class Al Amplifier
Plate VOItaBe tvvveiiiiiiiieriiniiiaiirssriertniiesseeseeeannnnns 125 Volts
Cathode Resistor ............ 100 Ohms
Plate Current ....... Ve 10 Ma
Transconductance ..... 8000 umhos
Amplification Factor ... 45
Plate Resistance .........coiieeiiiiiinieioiiiiineennnns NN 5600 Ohms
Grid Voltage (Approx.) for Gm = 50 7.0 21 2 1o - -13 Volts

Cascode Operation at Eb = 250 Volts, Ecl =
Transconductance
Plate Current .......oiiiiiiiiiiiinn,

NOTE:
(1) Use external shield No. 315.

10,000 umhos
15 Ma
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6C4

Color Television Type

RF OSCILLATOR, AMPLIFIER,
or DETECTOR

Medium Mu Triode

Construction ............. Miniature T-5'A
Base ..Button 7 Pin, E7-1
Basing .....c.iiiiiiiiiiiiieeinn.
Outline ....ccovviiiiiiiinnnenen
Maximum Diameter .......
Maximum Seated Height ..
Maximum Overall Height ....

22125 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage........ ...ttt iiiiiiiiiianennnenss et 6.3 Volts
Heater CUITeNt ... ... ittt ittt et einareriiiiiiarenaaneins 150 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DCand Peak ........iiiiininiiiiieiiiiiiieinieeiiiiononnnnns 200 Volts
Heater Positive with Respect to Cathode
0 L Y 100 Volts
Total DC and Peak......ooiiiiiiiiiiiiiiiiiiinaniiiiinienneseennennnns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded ") Unshielded
Gridto Plate ..........ciiiiiiiiiiiiiiiiiiiiiiiiiiiin, 1.4 1.6 Pt
Input: (gtoh + k) .... .. 1.8 1.8 Pt
Output: (Ptoh 4+ K) .oviiiiiiiiiiiiiiiiiiiiiiiiiaen 25 1.3 Pt
RATINGS (Design Center Rating System)
Class Al Class C
Amplifier Telegraphy
Plate Voltage (Max.) ......ciiiiuriiiiriniiiininnnnnnns 300 300 Volts
Plate Dissipation (Max.) 35 5.0 Watts
Plate Current (Max.) ..........covvvnnne — 25 Ma
Negative DC Grid Voltage (Max.) ........ . —_ -50 Volts
DC Grid Current (Max.) ...c.cciiieirionnnnerreacnnncnses —_ 8 Ma
Grid Circuit Resistance
Fixed Bias (MaX.) ...vvviriinnnrerecersecsennnnnnnses 0.25 0.25 Megohm
Cathode Bias (Max.) ......ccceviiiiiiinnnnnnnneees . 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage .........ccoiiiviiininnnnnns 100 250 Volts
Grid Voltage@ ., eeeeceaanreairaaaes 0 -8.5 Volts
Plate Current ...........ciiiieiiiinnnnns 11.8 10.5 Ma
Plate Resistance (Approx.) .............. 6250 7700 Ohms
Transconductance .........ccoeeveveenns 3100 2200 umhos
Amplification Factor ............cccvvuunn 19.5 17
Grid Voltage (Approx.) for Ib =10 ua ... -10 =25 Volts
Class C Telegraphy®)
Plate Voltage 300 Volts
Grid Voltage =27 Volts
Plate Current 25 Ma
Grid Current (APProx.)...cceeeeeeeeennnns 7 Ma
Grid Driving Power (Approx.) ........... 0.35 watt
Power OUtpUt (APPrOX.) . eeeeeeiereierssnsssiasosssennnssssssssssssaannnnnns 5.5 Watts
NOTES:

(1) Shield No. 316 connected to cathode.

(2) Transformer or impedance-type input coupling devices are recommended to mini-

mize resistance in the grid circuit.

(3) Approximately 2.5 watts output can be obtained when the 6C4 is used at 150 megacycles
as an oscillator with a grid resistor of 10,000 Ohms and with maximum rated input.
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AMPLIFIER, PHASE INVERTER 6610

Triple High Mu Triode

Construction.............. Compactron T-9

Base ..Button 12 Pin, E12-70
Basing T9
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 1.500 In.
Maximum Overall Height ...... 1.875 In.
ELECTRICAL DATA AL
HEATER OPERATION
Heater Voltage. . ..o vve it iiiiiiie ettt ittt e itasnieee e eernnnnens 6.3 Volts
Heater Current ... .. it i ittt iiiititaeatatanaennrsnniennnaiann 600 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK....ivoiiiiitiitnrninininneeeeeeoessseeennnsonns 200 Volts
Heater Positive with Respect to Cathode
N 100 Volts
Total DC and PeakK. . vvuuiiiuueeriieeeeennnieeeeerisnesnnsnnneaeassnnnn 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section 1 Section 2 Section 3
Grid to Plate (gtop).......... e 1.7 1.7 1.7 Pf
Input: gto(h+ k+ 1IS) 1.6 1.6 1.6 Pt
Output: pto (h + k + 1IS) 0.30 0.24 0.34 Pf

RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (Max.) ........... 330 Volts
Plate Dissipation (Max.) . 1.0 Watt

Total Plate Dissipation (All Plates) (Max.) 3.0 Watts
Positive DC Grid No. 1 Voltage.......... et eerereie e 0 Volt
Negative DC Grid No. 1 Voltage 50 Volts
Grid Circuit Resistance
With Fixed Bias (Max.) ....... 0.25 Megohm
With Cathode Bias (Max.) 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Class Al Amplifier
Plate VOIEEE .. viiiiiiiiiiiiiiiiie e eieiiiiaassseennnnns 100 250 Volts
Grid Voltage ........... Ceeeeae -1.0 -2.0 Volts
Amplification Factor 100 100
Plate Resistance (Approx. ) 80,000 62,500 Ohms
Transconductance 1250 1600 umhos
Plate Current .. ...iitiiiiiiiiiiiii it e 0.5 1.2 Ma

AUDIO POWER AMPLIFIER BCATJEL34

Beam Pentode

6
Construction .......eoveevenes Octal, Metal ’ "
Base .....i.iiiiiiiiiiiiiiaaan Octal 8 Pin
Basing ....... e, 8ET P(3) (5)ne
Outline
Maximum Diameter ............ 1.500 In.
Maximum Seated Height ....... 3.875 In. o\‘ Ol
Maximum Overall Height ...... 4.438 In ()
) ]
ELECTRICAL DATA 11
HEATER OPERATION
Heater Voltage 6.3 Volts

Heater Current 1500 Ma
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Maximum Heater Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and PeaK. ..t vuiiiriinnnnnnneieeeiiinissneeseroronneioeeeeees 200 Volts
Heater Positive with Respect to Cathode
T 100 Volts
Total DC and PeakK. .. vvviinunneniireioriinniionsnasesosesnnnsoeesosons 200 Volts
1.0 Pt
15.5 Pf
7.2 Pt
RATINGS (Design Center Rating System)
Triode Pentode
Conn. Conn.
Plate Voltage (Max.) ....ccoveriiiiniireriniriniiiieennnennns 500 800 Volts
Grid No. 2 Voltage (Max.) — 425 Volts
Plate Dissipation (Max.) 30 25 Watts
Grid No. 2 Dissipation (Max.) — 8.0 Watts
Cathode Current (Max.). ...ttt iiiiiieeiaaann, — 150 Ma
Grid No. 1 Circuit Resistance Cathode Bias (Max.)®") .......... 0.7 0.7 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Operation Operation
Push-Pull Single Tube
Plate Voltage ...ttt ittt 400 265 300 Volts
Grid No. 2 Voltage .............ccvuvns — 250 300 Volts
Cathode Resistor ..........coovvnnnns 220 — 190 Ohms
Grid No. 1 Voltage ...........covotnen —_ -13.5 — Volts
A-F Grid Voltage (RMS) ............. —_ 8.7 8.2 Volts
Zero Signal Plate Current............ 130 100 83 Ma
Max. Signal Plate Current ........... 142 —_ — Ma
Zero Signal Grid No. 2 Current....... — 15 13 Ma
Transconductance .................. —_ 11K — umhos
Plate Resistance — 15K — Ohms
Load Resistance 5K 2K 3.5K Ohms
Power Output 16.5 11 11 Watts
Total Harmonic Distortion 3 10 10 Percent
Class AB1 Push-Pull (Pentode Operation)
Plate Voltage .........oviiviiiiiiiiiiiiiiiiiiiiinenn,s 375 450 400 Volts
Grid No. 2 Voltage ................. e 375 450 400 Volts
Grid No. 2 Resistor ................ ceee 470 1000 800 Ohms
Grid No. 1 Voltage ................. — — -36 Volts
Cathode Resistor .................. . 130 232 — Ohms
A-F Grid Voltage (RMS) ........... N 20 27 25 Volts
Zero Signal Plate Current.......... 150 120 60 Ma
Maximum Signal Plate Current 188 143 221 Ma
Zero Signal Grid No. 2 Current....... 25 20 9 Ma
Maximum Signal Grid No. 2 Current 39 44 46 Ma
Load Resistance (P to P) .. 3.5K 6.5K 3.5K Ohms
Power Output .............. 35 40 54 Watts
Total Harmonic Distortion 1.7 5.1 1.6 Percent
Class ABl Push-Pull (Ultra-Linear Operation)
Grid No. 2 at 43%, of Primary Winding
Plate Voltage ........iiiiiiiiiiiiiioiiiiiiiiiiiiiiinenaeaineenens 430 430 Volts
Cathode Resistor ........oiiiiiiiiiiiiiiiiiiiiiiienaenns 235 235 Ohms
A-F Grid Voltage (RMS) ...........c.cviiiinnnn.. 17.5 25 Volts
Zero Signal Plate Current..........coovviiennnn.. 125 125 Ma
Maximum Signal Plate Current ................. 130 140 Ma
Zero Signal Grid No. 2 Current.......... 20 20 Ma
Maximum Signal Grid No. 2 Current 20.4 28 Ma
Load Resistance (Pto P) ...... 6K 6K Ohms
Power Output ...... P 20 34 Watts
Total Harmonic Distortion .......ocveviiiiinirniieneniirennnenenes 0.35 2.5 Percent
NOTE:

(1) The maximum permissible limit for Grid No. 1 Resistor in a Class B Circuit is 0.5 Megohm.
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Color Television Type
VIDEO AMPLIFIER B(:A"
CATHODE FOLLOWER 11CA11
Dissimilar-Double-Triode Pentode
Construction Compactron T-9
Base ..... .. E12-70
Basing.... 12HN T9
Outhine  .ovviinieiiiiiiiiiiiiiannnnnas 9-58
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ...... 2.375 In.
ELECTRICAL DATA JUAT
HEATER OPERATION
11CAl11 6CAll
Heater Voltage............cooiiiiiiinennn, 10.7 6.3 Volts
Heater Current .........c.iiiiiinneneeenns 600 1020 Ma
Heater Warm-up Time .......c.iiiiiiiiiieiiniiieennennnenns 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak......cvvuuuuiiiiiiiiiiiieraneesenennnnnnnnnneonss 200 Volts
Heater Positive with Respect to Cathode
DC Component ..........ccovvunns hesesissseenceeaseensenaasananaroey 100 Volts
Total DC and Peak. ... .couyiiiiiiiiin i iiiiiiiiieieitiinnaanneens 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode (Section 1)
Grid to Plate ...ttt ittt i it it e 2.7 pf
Input: 1Tg to (1Tk+2Tk+Pk+Pg3+h+1S) 4.7 pf
Output: 1Tp to (1Tk+2Tk+Pk+Pg3+h+1S) 4.0 pf
Triode (Section 2)
Grid to Plate ... ..ttt ittt i i i e e 2.1 pf
Input: 2Tg to (2Tk+Pk+Pg3+h+1S) 2.8 pf
Output: 2Tp to (2Tk+ Pk+Pg3+h+1S) 2.0 pf
Pentode
Grid No. 1to Plate ... ..oiuiiiiiiiii it ittt eeieieianeennacennnns 0.13 pf
Input: Pgl to (2Tk+Pk+Pg2+Pg3+h+1S) 12.3 pf
Output: Pp to (2Tk+Pk+Pg2+4+Pg3+h+1S) 4.6 pf
Coupling
Pentode Plate to Triode Plate (Section 2) (Max.) .....cceveveennnninnnenns 0.045 pf
Triode Plate (Section 1) to Triode Plate (Section 2) (Max.) ............. 0.100 pf
RATINGS (Design Maximum Rating System)
Triode No. 1
Plate Voltage (MaX.) ......c.ciiiiiiiiinnnneeeerisinnnennsssasaeanannnas 330 Volts
Positive DC Grid Voltage (Max.) 0 Volt
Plate Dissipation (Max.) .....ciuiuuiieteriinniiiineeieeeirossnnnnnnnnens 1.5 Watts
Grid Circuit Resistance
With Fixed Bias (Max.) ...vuvrvunenenninenrinennenns 0.5 Megohm
With Cathode Bias (Max.) 1.0 Megohm
Triode No. 2
Plate Voltage (Max.) .......ccuiiiiiiiiiiiiiiiiiieiinneeensssennaconaasas 330 Volts
Positive DC Grid Voltage (Max.) .... 0 Volt
Plate Dissipation (Max.) ........... 1.5 Watts
Grid Circuit Resistance
With Fixed Bias (MaX.) ...uutitienininnnnneerrennnacasnorosseesonnnnnns 0.5 Megohm
With Cathode Bias (MaX.) ....iviiiiiniinrererrenineroreeeeronerannnnsas 1.0 Megohm
Pentode Section
Plate Voltage (Max.) ........iiiiiiuiiiiiiiiniiiiireraneeninseaneesnnecns 330 Volts
Screen-Supply Voltage (Max.) .. 330 Volts
Screen Voltage ......ccoiiiiiiiiiiiiiiiiiinnna See Rating Chart (Gen. Info. Sec.)
Positive DC Grid No. 1 Voltage (Max.) 0 Volt
Plate Dissipation (Max.) ......c.cueueuiinineneinenasnrenenenens 5.0 Watts
Screen Dissipation (Max.) c...viuveienenerernenreonsinenenesesneeacons 1.0 Watts

Grid No. 1 Circuit Resistance
With Fixed Bias (Max.) .....
With Cathode Bias (Max.)

CHARACTERISTICS AND TYPICAL OPERATION
Triode No. 1
Plate Voltage
Cathode Bias Resistor

10,000 Ohms
10,000 Ohms

.. 200 Volts

270 Ohms
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Amplification Factor .........
Plate Resistance (Approx.) .
Transconductance
Plate Current ......ceeieeeeiiniiiiinninnanenens
Grid Voltage (Approx.)

Ib + 100 na
Triode No. 2
Plate Voltage ...............
Cathode-Bias Resistor .....
Amplification Factor .......
Plate Resistance (Approx.) .
Transconductance .........
Plate Current .........cvviiiiiiiiiinnnnans
Grid Voltage (Approx.)

Ib = 100 na
Pentode Section
Plate Voltage ........
Screen Voltage
Grid No. 1 Voltage
Cathode Bias Resistor ..............
Plate Resistance (Approx.) ..........
Transconductance ..................
Plate Current
Screen Current
Grid No. 1 Voltage (Approx.)

Ib=100 42 ..iitiittiiiitiiiiiiiiiieritioiaeriiasiiaeriaes -_

Sylvania Technical Manual

-2.0 Volts
63
10,000 Ohms
6300 ymhos
7.1 Ma

-6.3 Volts

200 Volts
270 Ohms
69
12,400 Ohms
5500 ymhos
7.1 Ma

-5.5 Volts

200 Volts
120 Volts
— Volt
65 Ohms
490,000 Ohms
21,200 ymhos
27.5 Ma
4.9 Ma

-5.0 Volts

Color Television Type

6CBaA

AMPLIFIER

HORIZONTAL DEFLECTION

Beam Power Pentode

Construction
Base ......

Octal 8 Pin

Octal T-12

Top Cap ...

Basing ...

Outline  .......iiiiiiiiiiineiinineenn
Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 4.250 In.
Maximum Overall Height ...... 5.000 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage
Heater Current

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and Peak

DC
Total DC and Peak

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

RATINGS (Design Maximum Rating System)

Grid to Plate ...........

Horizontal Deflection Amplifier()

Plate Supply Voltage (DC and Boost) (Max.)
Peak Positive Pulse Plate Voltage (Abs. Max.)..
Plate Dissipation (Max.)
Peak Negative Pulse Plate Voltage (Max.) .....
DC Grid No. 2 Voltage (Max.)
DC Grid No. 1 Voltage (Max.)
Grid No. 2 Dissipation (Max.)
Peak Negative Pulse Grid No. 1 Voltage (Max.)
DC Plate Current (Max.)
Grid No. 1 Circuit Resistance (Max.)
Bulb Temperature (At Hottest Point) (Max.)

T2

[ |
i

6.3 Volts
2500 Ma

200 Volts

100 Volts
200 Volts

0.4 Pf
22 Pt
10 Pt

800 Volts
6800 Volts
23 Watts
-1650 Volts
220 Volts
-55 Volts
4 Watts
220 Volts
240 Ma
0.47 Megohm
220 °C
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CHARACTERISTICS AND TYPICAL OPERATION

Plate VOItaBe .. .viiiiiiiiteaniiersnssenessenssosssseosncasasnnasssssnannn 175 Volts
Grid No. 2 Voltage .......... . 175 Volts
Grid No. 1 Voltage .......... ~30 Volts
Plate Current .............. N . 90 Ma
Grid No. 2 Current ........... 6.0 Ma
Transconductance ......... 8800 umhos
Plate Resistance............ . 5000 Ohms
Triode Amplification Factor... vee 3.8
ECLfOr 1D =1 Ma ...iiuetiiinninnnriennnrrensoianeesnneesnssonnassnnssnnns ~60 Volts

PLATE KNEE CHARACTERISTICS
Eb=75V,Ec2=150V, Ecl =0V
Ib = 460 Ma, Ic2 = 42 Ma
NOTE:
(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-

ing Practice for Television Broadcast Stations; Federal Communications Commission,”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

Color Television Type
RF/IF AMPLI::IER GCBGA

4CB6, 3CB6/3CF6

Sharp Cutoff Pentode

Miniature T-5%

....... Button 7 Pin
................... 7CM 1
............................... 5.2 o TS
Maximum Diameter ............ 0.750 In. '
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.
ELECTRICAL DATA
HEATER OPERATION
3CB6/3CF6 4CB6 6CB6A
Heater Voltage.......coveerennniirerennnonnneenns 3.15 4.2 6.3 Volts
Heater Current .........c.ciiiiiiiiiiiiiiiiennn., 600 450 300 Ma
Heater Warm-up Time 11 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....cvvrviiiuiieinnniriiiiiiiiinneinssssonensennenns 200 Volts
Heater Positive with Respect to Cathode
5 0 100 Volts
Total DC and Peak......ooiiiiiinneeereneeniineneeseacesonsennnnnnons 200 Volts

DIRECT INTERELECTRODE CAPACITANCES

Shielded ") Unshielded
Grid No. 1to Plate (Max.) .........c.evt.. 0.015 0.025 Pf
Input: glto(h+ k+ g2+ g3+ 1S) 6.5 6.5 Pt
Output: pto(h + k + g2 + g3 + IS) 3.0 2.0 Pt
RATINGS (Design Maximum Rating System)

Plate Voltage (Max.) 330 Volts
Grid No. 2 Supply Voltage (Max.) ...veeiiiiiinniiieininnaroniseseserannns 330 Volts
Grid No. 2 Voltage ........cviviiiiinnniens ...See Rating Chart (Gen. Info. Sec.)

Plate DissSipation (MaX.) .. ...iiiieieinnriorersiioraneessssscssnsssnnenns 2.3 Watts
Grid No. 2 Dissipation (Max.) ....ciiiiiiiierriiiiinrnrrenccneiaannenes 0.55 Watt
CHARACTERISTICS AND TYPICAL OPERATION

Class Al Amplifier

Plate VOItage .. .c.iiiiiiiiiiiiiiii ittt iiiiiiiitieeesannaeesasassesssnnnas 125 Volts
Grid No.3Voltage .........ccoiiviiinniiniiiiia. Connected to Cathode at Socket

Grid NO. 2 VOItage ... .iiviitiiiiniieiiniieeineiiiiieneansonssnsesennnnns 125 Volts
Cathode Bias Resistor ....... 56 Ohms
Plate Current .......... .. 13.0 Ma
Grid No. 2 Current . 3.7 Ma
Transconductance 8000 umhos
Plate Resistance (Approx.) 0.28 Megohm
Grid No. 1 Voltage for Ib = 20 ua (Approx.) -6.5 Volts

NOTE:
(1) External Shield No. 316 connected to Pin 2.
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Color Television Type
BBDBGA HORIZONTAL DEFy{.ECTION
25CD6GB, 35CDEGA AMPLIFIER

Beam Power Pentode

[ ]

Construction  ........coee.een.. Octal T-12 —
Base ..........
Top Cap
Basing® .. Ti2
Outline

Maximum Diameter

Maximum Seated Height .. ..4.

Maximum Overall Height ...... 5.000 In. [ ]

I

ELECTRICAL DATA
HEATER OPERATION
35CD6GA 25CD6GB 6CD6GA
Heater Voltage.............cooiiiiiiiiiiiiiann, 35 25 6.3 Volts
Heater Current ..........ccoviivieineiiiii... 450 600 2500 Ma
Heater Warm-up Time ..............cooienns 11 11 — Seconds
Maximum Heater-Cathode Voltage '
Heater Negative with Respect to Cathode

Total DC and Peak. ...ttt ittt iiiaaneassenannnns 200 Volts
Heater Positive with Respect to Cathode
5. 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Grid NO. 110 Plate .....ciueiiiitiiiiiiiiii it eaii et eaaieasninenns 1.1 Pt
Input ...l .. 22 Pt
[0 77 € T 8.5 Pf
RATINGS (Design Center Rating System)
Horizontal Deflection Amplifier@)
DC Plate Supply Voltage (Boost + DC Power Supply) (Max.) .............. 700 Volts
Peak Positive Pulse Plate Voltage (Abs. Max.)........oooviiiiiinenenes 7000 Volts
Peak Negative Pulse Plate Voltage (Max.) 1500 Volts
Peak Negative Grid No. 1 Voltage (Max.) .....cooviiiniieeniiiinnneenieenes 200 Volts
DC Grid No. 2 Voltage (Max.) ...........covuvnnnn. 175 Volts
Plate Dissipation (Max.)®) .. ...iiiiiiiiiiiiiiiineeeeersnaaaiisncancacannne 20 Watts
Grid No. 2 Dissipation (Max.) ..iieeeiitiiiiiiernitienieernacansaraiioennns 3.0 Watts
Average Cathode Current (Max.).. 200 Ma
Peak Cathode Current (Max.) 700 Ma
Grid No. 1 Circuit Resistance (Max.) .....iiiiiiiiiereieecennennesenninns 0.47 Megohm
Bulb Temperature (At Hottest Point) (Max.) .....cocivenieiiiiiinnnnn. e 225°C
CHARACTERISTICS AND TYPICAL OPERATION
Plate VOIaBe .. c.iiiiiiitieiiieniresessssnneieneaeseonannnansssasenens 175 Volts
Grid No. 2 Voltage ..... 175 Volts
Grid No. 1 Voltage .... -30 Volts
Plate Current ......... 75 Ma
Grid No. 2 Current 5.5 Ma
Transconductance .... 7700 umhos
Amplification Factor«) .. 3.9

Plate Resistance................ AN 7200 Ohms
Ecl for Ib = 1.0 Ma (Approx.) ... =55 Volts
INSTANTANEOUS PLATE KNEE VALUES

Eb =60V, Ec2=100V, and Ec1 =0V

Ib = 230 Ma and Ic2 = 21 Ma

NOTES:

(1) Horizontal operation permitted if plane of Pins 2 and 7 is vertical.

(2) Foroperation in a 525 line, 30 frame system as described in **‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(3) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

(4) Amplification factor with tube operation as a triode with 175 Volts on the plate and Grid
No. 2 and -30 Volits on Grid No. 1.
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Color Television Type

6CE3/6CD3

34CE3, 34CD3

Heater-Cathode Diode

Construction.............. Compactron T-9
Base .............0. Button 12 Pin, E12-70
BaSing ..ot 12GK

Outline ..... . ..9-62

Maximum Diametérﬂ ...... .1...188 In.
Maximum Seated Height .......3.000 In.
Maximum Overall Height ...... 3.375 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage..... ... ... ... i

UTA0T

34CE3, 34CD3 6CE3/6CD3
345

6.3 Volts

Heater Current ........... 450 2500 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
5 900 Volts
Total DC and Peak...vuuuiiiiiitiiiiiiiiinneteeinieneninnneeeensonnnns 5000 Volts
Heater Positive with Respect to Cathode
0 L O T 100 Volts
Total DCand Peak........covveieiiiinnnnniinnnnnn. Ceeiieeirer e 300 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Cathode to Plate and Heater
Plate to Cathode and Heater

Heater to Cathode ..........cciiiiiiiiiiiiiiiininnnnns
RATINGS (Design Maximum Rating System)

Damper Service

Peak Inverse Plate Voltage (Max.)
Plate Dissipation (Max.) ...............
Steady State Peak Plate Current (Max.)

DC Plate Current (Max.) ....ciiiiiieneeniiinieienes

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib =680 Ma ...................
NOTE:

18.0 Pf
13.0 Pf
5.5 Pf

5000 Volts
11 Watts
1500 Ma

350 Ma

..................... 20 Volts

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

Color Television Type

6C63

19CG3, 25CG3

Heater-Cathode Diode

Construction.............. Compactron T-9
Base .........i.een Button 12 Pin, E12-70
Basing®) ...t 12HF

Outline ....iiiiiiiiiiiiii i 9-62
Maximum Diameter ...... .
Maximum Seated Height .....
Maximum Overdll Height ....... 3.375 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage.........oiiiiiiiiiiiiiiiieinienennnnn

Heater Current .............iiiiiiiiians
Heater Warm up Time
Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode
5.

Total DC and Peak

T9
Qe
25CG3 6CG3

25.0 6.3 Volts

450 1800 Ma

11 — Seconds

900 Volts
5000 Volts
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Heater Positive with Respect to Cathode
.................... 100 Volts
Total DC and Peak ...................................................... 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Cathode to Plate and Heater 16.0 Pf
Plate to Cathode and Heater 13.0 Pf
Heater to Cathode ........cciiiiiiiiiiiiiiiiiiiiinnnncennns 4.0 Pf
RATINGS (Design Maximum Rating System)
Damper Service@®
Peak Inverse Plate Voltage (Max.) ..........cccivvnueennns eeeereeie e 5000 Volts
Plate Dissipation (Max.) ................ P 6.5 Watts
Steady State Peak Plate Current (Max.) ... 2100 Ma
DC Plate Current (Max.) ...ooieuiunenneeeeeiiiiiniinaeessssserorosssossansnss 350 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib=700Ma .............ccvunnn ereriieierees P 20 Volts
NOTES:

(1) Pins designated Internal Connection (IC) may or may not have connections to internal
elements depending on the manufacturer. To maintain interchangeability do not use
these pins for external connection.

(2) For operation in a525 line, 30 frame system as described in "Standards of Good Englneer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

6CG7/6FQ7

8CG7/8FQ7, 12FQ7

Color Television Type

HORIZONTAL and VERTICAL
DEFLECTION OSCILLATOR

Medium Mu Twin Triodes

Construction ... .ev..oMiniature T-6Y%2

Base ...iiiiiiiiiiiennn Button 9 Pin, E9-1
Basing ...... eteeeiaseeerenennnnn ..9LP
Outline .............. Cereessietaaaas 6-3
Maximum Diameter ........... .0.875 In
Maximum Seated Height ...... .2.375 In

Maximum Overall Height ......2.625 In.

ELECTRICAL DATA
HEATER OPERATION

12FQ7 8CG7/8FQ?7 6CG7/6FQ7
Heater Voltage 12.6 8.4 6.3 Volts
Heater Current 300 450 600 Ma
Heater Warm-up Time 11 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....coveiunrinneerinnesaseasaseensesssissisesenaens 200 Volts
Heater Positive with Respect to Cathode
DC tiviviinnrinnnnnnns .. 100 Volts
Total DC and PeaK.....covviinniinereriiiaiiinaneeeeninnnnsnaneenas 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Section No.1 Section No. 2

Grid to Plate ....... 3.6 3.8 Pt
Input: gto(h+ k) 2.4 2.4 Pf
Output: p to (h + k) .. 0.34 0.26 Pf
Plate of Section No. 1 to Plate of Section No. 2 ...... 1.0 Pf
RATINGS (Design Maximum Rating Systom)
Class Al Horiz. Defl. Vert. Defi.
Amplifier Oscillator®) Oscillator®"
DC Plate Voltage (Max.) ....coevvvvennnn . 330 330 330 Volts
Peak Negative Pulse Grid Voltage
(MaX.) tiiinininionenisnecesnessnnnns . — 660 440 Volts
Positive Grid Voltage (Max.) coovveennnn. 0 —_ — Volt
Plate Dissipation@)
Each Plate (Max.).....ccovvvvvnnnn. reee 4 4 4 Watts
Both Plates (Max.)... 5.7 5.7 5.7 Watts
Average Cathode Current (Max.)......... 22 22 22 Ma
Peak Cathode Current (Max.) .......... — 330 77 Ma
Grid Circuit Resistance
Fixed Bias (Max.) ..........ccoeeneenns 1.0 — — Megohm
Self Bias (Max.) ...... e iteeeeeeeeaa, - 2.2 2.2 Megohms
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CHARACTERISTICS AND TYPICAL OPERATION

Plate VOItage ......ccoiiiiiiiiiiiiiienneninneneeannnans 90 250 Volts
Grid No. 1 Voltage ........ 0 -8 Volts
Plate Current ..... e, .. 10 9 Ma
Transconductance .... .. 3000 2600 umhos
Amplification Factor ..........c.cciviiniiiniiiinnnns 20 20

Plate Resistance (APProX.) .....vviievnninnnneerennnnns 6700 7700 Ohms
Grid Voltage for |Ib = 10 sa (Approx.) . .. -7 -18 Volts
Plate Currentat Ec =-125VdcC. ....ovvnniinninniinnn — 1.3 Ma

NOTES:

(1) For operation in a525line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.

Color Television Type
VHF OSCILLATOR ay;d MIXER BGE?A

Medium Mu Triode and
Sharp Cutoff Pentode

............. Miniature T-6Y;

Button 9 Pin, E9-1
.............................. 9GF
.............. P - ¥4
Maximum Dlameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In. I
ELECTRICAL DATA
HEATER OPERATION
5CG8 6CGSA
Heater Voltage.................. eteserereer e 4.7 6.3 Volts
Heater Current ......iiiiiiiiiiiiiierennnninenieennnans 600 450 Ma
Heater Warm-up Time ......iiieieeeenininrnneieeacaans 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DCand Peak.......civiiiiiiiiieiiniiiiiieieeennnascaeananns . 200 Volts
Heater Positive with Respect to Cathode /
5. 100 Volts
Total DC and Peak. .vouviiiiiiiieiiieeenneeiineinneensasesennanannss 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded " Unshielded
Triode Section
Gridto Plate .....oiiiiiiiiiiiiiiiiiiiii ittt 1.5 1.5 Pt
Input: g to (h + k) 2.4 2.0 Pf
Output: p to (h + k) 1.0 0.5 Pt
Pentode Section
Grid No. 1 to Plate (Max.)............. Ceereeriraiaeeaees 0.02 0.04 Pf
Input: glto(k+ 83482+ h) cvvviinnnernniiinnnnns 4.8 4.6 Pf
Output: pto(k+ g3+ 82+ h) ceevvviiiinneniiiiann., 1.6 0.9 Pt
Coupling
Pentode Grid No. 1 to Triode Plate (Max.) ............. 0.04 0.05 Pf
Pentode Plate to Triode Plate (Max.) eee 0.008 0.05 Pt
Heater to Cathode ...........c.iiiiinneiennann, 5.5@) 5.5 Pf
RATINGS (Design Maximum Rating System)
Triode Pentode
Section Section
Converter Service
Plate Voltage (Max.) ...oceeeeirerenonrncncnenennn e 275 275 Volts
Grid No. 2 Supply Voltage (Max.) ......covevvneninnnnnnns — 275 Volts
Grid No. 2 Voltage .......ccceviviiininnnnnnn ..See Rating Chart (Gen. Info. Sec.)

Plate Dissipation (Max.) ......cccovienenniienns ceeeee 1.7 2.3 Watts
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Grid No. 2 Dissipation:

For Grid No. 2 Voltages up to 137.5 VolIts .............. 0.45 Watt
For Grid No. 2 Voltages between 137.5 and
275 VOIS oo e See Rating Chart (Gen. Info. Sec.)
Grid NO. 1 INpUt ...t iiiiiiiiiiiiiiei e ierariitcteeencnnnnanns 0.5 watt Max.
Positive Grid No. 1 Voltage (Max.) ......cevvevvennnnnnn 0 Volt
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) t..iuuiiinieeetiionerrronnnnasasnacesesonnnnoneeeeens 0.1 Megohm
Self BiaS (MAX.) tutiriuutiinneireeaninrrneesenaneesonasonarosneonannins 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Section Section
Plate VOItaBe +..vviiiviireiiiireenaiieienieiaieasnneeans 125 125 Volts
Grid No. 2 Voltage ...... .. —_ 125 Volts
Cathode Bias Resistor .. AN . 100 200 Ohms
Plate Current ........ 8.5 7.7 Ma
Grid No. 2 Current — 1.6 Ma
Transconductance ......... 6500 5500 umhos
Amplification Factor ......... 40 —_
Plate Resistance (Approx.) 6000 300,000 Ohms
Ecl for Ib = 10 pa (APPrOX.)..cevvineeiiiiioiinaenanonnns -7 -6.5 Volts
NOTES:
(1) Shield No. 315 connected to cathode.
(2) Shield No. 315 connected to ground.
ﬁcH3 Color Television Type
DAMPER
Heater-Cathode Diode
Construction ................... Novar T-9
Base ............ .....Button 9 Pin, E9-75
Basing . T9
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 3.330 In.
Maximum Overall Height ....... 3.710 In.
ELECTRICAL DATA T
HEATER OPERATION
Heater Voltage.............. PP 6.3 Volts
Heater Current ... o i iieiiiiiieiriti i iiittniinneee e iniaiananaans 2500 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Dl ittt it it ittt it i ettt 900 Volts
Total DC and Peak...cooetiriieeniioiiieaeecossnennnoriosssrsinnasannnsans 5000 Volts
Heater Positive with Respect to Cathode
DC ..... Ceteeereiiiiiaae, Cereeenenane ettt iaaae Cerreees 100 Volts
Total DC and Peak..........ovvvne N . 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Cathode to Plate and Heater........... S hettesessseistanensssnrrssisaaesnsonnes 17.0 Pf
Plate to Cathode and Heater... 13.0 Pt
Heater to Cathode 4.4 Pf
RATINGS (Design Maximum Rating System)
Damper Service®)
Peak Inverse Plate Voltage (Max.) ....... Veseessvssssscanannenas Cereneeas 5000 Volts
Plate Dissipation (Max.) .......ccouivvenn ees 11 Watts
Steady State Peak Plate Current (Max.) ....... vene .. 1500 Ma
DC Plate Current (Max.) ........... s s e e tteaanaeanasseestsetetttiasesssasanne 350 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib=680Ma ....... e eeeeeteret ittt ceeen 20 Volts
NOTE:

(1) For operation in a525 line, 30 frame system as described in ‘'‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,'’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.
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DAMPER BCK3

12CK3, 17CK3, 25CK3

Heater-Cathode Diode

Construction ................... Novar T-9
Base ........... Novar Button 9 Pin, £9-89
(Exhaust Tip on Base) Ty
BasiNg c.oiviiiiiiiiii it 9HP
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.625 In.
Maximum Overall Height ...... 3.005 In. T
ELECTRICAL DATA
HEATER OPERATION
25CK3 17CK3 12CK3 6CK3
Heater Voltage 25.2 16.8 12.6 6.3 Volts
Heater Current . 300 450 600 1200 Ma
Heater Warm-up Time .................. 11 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
5O PP 900 Volts
Total DC and Peak.......vviiirniiiiiiiiiieeeetienniinineeeens 5200 Volts
Heater Positive with Respect to Cathode
5 Y 100 Volts
Total DCand Peak ...iieveuniiieiiiiieiiitiietitiniaseeenaenninnnns 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Heater to Cathode ........oi ittt ittt 3.0 Pf
Plate to Cathode and Heater .. 6.5 Pf
Cathode tu Plate and Heater 9.0 Pf
RATINGS (Design Maximum Rating System)
Damper Service!(!)
Peak Inverse Plate Voltage (Max.) ...iiiiiiiiietitiiiiiiiiniiinianeneeannns 5200 Volts
Plate Dissipation (Max.) ...ieeuuniiiiiiiiiiiiiiiieiinriieeeeeeensnnnnnn 6.5 Watts
Steady State Peak Current (Max.) .........c.ovvvinnn. 1200 Ma
DC Plate Current (Max.) .......oiiiiiieieeeennnnnnnns 250 Ma
Bulb Temperature at Hottest Point ........... i iiiiiiiiiiiiiiennnn,s 220 °C
CHARACTERISTICS AND TYPJCAL OPERATION
Tube Voltage Drop for Ib =350Ma ............coiiiiiiin s A s 16 Volts
NOTE:

(1) For operation in a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

Color Television Type Bcta

DAMPER
12CL3, 17CL3

Heater-Cathode Diode

Construction ...............00l. Novar T-9
Base ........... Novar Button 9 Pin, E9-89
(Exhaust Tip on Base) To
Basing() .. 9HP
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height .......2.625 In.
Maximum Overall Height ...... 3.005 In. T
ELECTRICAL DATA
HEATER OPERATION
17CL3 12CL3 6CL3
Heater Voltage 16.8 12.6 6.3 Volts
Heater Current 450 600 1200 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
5 R R ) 900 Volts
5000 Volts

Total DC and Peak
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Heater Positive with Respect to Cathode
DC

..................................................................... 100 Volts

Total DC and PeaK...ouuueeiit it iiiiiiiainseseseresnnnnsnaseseeanannns 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshlelded)
Heater to Cathode ...................... 3.0 Pf
Plate to Cathode and Heater 6.5 Pf
Cathode to Plate and Heater 9.0 Pf
RATINGS (Design Maximum Rating System)
Damper Service@®
Peak Inverse Plate Voltage (Max.) 5500 Volts
Plate Dissipation (Max.) ............o.0. 8.5 Watts
Steady State Peak Current (Max.) ....... 1300 Ma
DC Plate Current (Max.) ................ 250 Ma
Bulb Temperature at Hottest Point 220 °C
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib =350 Ma ....cuuniiiiiniiiiiineeeerinnnnnnnnnnnens 16 Volts

NOTES:
(1) Pins 1, 3, 6, and 8 should not be used as tie points.
(2) For operation in a525 line, 30 frame system as described in ‘'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

6CL6 VIDEO AMPLIFIER

Beam Pentode

Construction ............. Miniature T-6'
Base ............. ..Button 9 Pin, E9-1
9

Maximum Seated Height .. ..
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA !
HEATER OPERATION
Heater Voltage. .. ...ceiiiiiiiiii ittt it iiiineeeeeae e iisesanaans 6.3 Volts
Heater Current ..................... 650 Ma
Maximum Heater- Cathode Voltage 100 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Grid No. 1 to Plate

0.12 Pf
11 Pf
5.5 Pf

RATINGS (Design Center Rating System)
Plate VOItage (MaX.) t..iuuireueiieteeiisesssinneeeeeensnnnassesssssnnnnnns 300 Volts

Plate Dissipation (Max.) 7.5 watts
Grid No. 2 Voltage (Max.) 150 Volts
Grid No. 2 Input (Max.) .......... e 1.7 Watts

Grid No. 3 Voltage (Max.) 0 Volt
Grid No. 1 Voltage
Negative Bias Value (Max.) 50 Volts
Positive Bias Value (Max.) 0 Volt
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) ....i.iiueiiiiiiiineninrerinnneeenonnn Cerereiiiie e 0.1 Megohm
Cathode Bias (Max.) 0.5 Megohm
Bulb Temperature (At Hottest Point) (Max.) ......cooiiiiiiiiiiiiennnne. 200° C
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ...ttt itiiitttereieeieietarrataaann 250 Volts
Grid NO. 2 VOIage ...ttt ittt iittiiitasaaaaaaann 150 Volts
Grid No. 3 Voltage............... ..Connected to Cathode at Socket
Grid No. 1 Bias Voltage .......... -3 Volts
Peak AF Grid No. 1 Signal Voltage 3 Volts
Zero Signal DC Plate Current ....... e 30 Ma
Maximum Signal DC Plate Current ........ 31 Ma
Zero Signal DC Grid No. 2 Current ........ 7 Ma
Maximum Signal DC Grid No. 2 Current ... 7.2 Ma

Transconductance ...........coovevunnnnn. Ceee 11,000 umhos
Plate Resistance (APProX.) «...oueeuueeerieeeiiiiinnneeeeerens 90,000 Ohms
Grid No. 1 Voltage for Plate Current of 10 ua (Approx.) RPN -14 Volts

Load ReSiStanCe ..........iiiiiiiiiiiiiiiii it i e 7500 Ohms
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Total Harmonic Distortion .......cooiiiiiiiiiiiiiiiiiiiiiieeeeeennnnneans 8 Percent
Maximum Signal Power Output. ......coiiiiiiiiiiiiiiitieninnnecoiannans 2.8 Watts

4 MHz Bandwidth Video Amplifier

Plate Supply VOItage. . ..ccoiiieiiiiiiiiiiiiiii ittt ittt it iieiiiiaenns 300 Volts
Grid No.3 Voltage.......ooeevvvviinnninnnns ...Connected to Cathode at Socket

Grid No. 2 Supply Voltage 300 Volts
Grid No. 1 Bias Voltage .................... -2 Volts
Peak-to-Peak Signal Voltage Grid No.1 .... 3 Volts
Grid No. 2 Resistor ............ . 24,000 Ohms
Grid No. 1 Resistor . 0.1 Megohm
Plate Load Resistor...........ccoieeiiiiiennnn 3900 Ohms
Zero Signal Plate Current ................... 30 Ma
Zero Signal Grid No. 2 Current .............. 7.0 Ma
Peak-to-Peak Voltage Output ......ccoiiiiiiiiiiiiiiiieieeiiiiinnensiinenns 132 Volts

Color Television Type Bc ls A

VHF OSCILLATOR and MIXER
5CL8A, 19CL8A

Medium Mu Triode and
Semi-Remote Cutoff Tetrode

Construction ............. Miniature T-6Y2
Base ......iiiviennnnnns Button 9 Pin, E9-1
BaSiNE cooveveeenniineennnannnns PR 9FX
Outline .....civveiiiririnnnnrrenennnn 6-2

Maximum Diameter ...
Maximum Seated Height .....
Maximum Overall Height ...... 2.187 In.

ELECTRICAL DATA
HEATER OPERATION

1SCLSA SCLSA 6CLBA

Heater Voltage.........ovviiiiiiiiiiiiinennnnn cees 18.9 4.7 6.3 Volts
Heater Current .................. e 150 600 450 Ma
Heater Warm-up Time — 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....ucuuiieinniiiiieeieeieaieiaranasiaenssnsonsaaces 200 Volts
Heater Positive with Respect to Cathode
0 Lo NN 100 Volts

200 Volts

Total DC and Peak

DIRECT INTERELECTRODE CAPACITANCES
Shielded ™ Unshielded

Triode Section

Gridto Plate ......cieivnviiiiiieinniieenreeernenacennns 1.8 1.8 P
Input: gto (h+4 k) 2.7 2.7 Pf
Output: p to (h + k) 1.2 0.4 Pf
Tetrode Section
Grid No. 1 to Plate (Max.)........ 0.010 0.020 Pf
Input: glto(h+ k+ g2)....... 5.0 5.0 P
Output: p to (h + k + g2) 3.4 2.4 Pf
RATINGS (Design Center Rating System)
Triode Tetrode
Section Section
Plate Voltage (Max.) .....cceeiiininnnnnrnerssranansassns 300 300 Volts
Grid No. 2 Supply Voltage (Max) .. ceeesvessasaaassens 300 Volts
Grid No.2 Voltage ..........c.cvunne .. ..See Rating Chart (Gen Info. Sec.)
Plate Dissipation (Max.) ........cciivieiiierensianananans 2.8 Watts
Grid No. 2 Dissipation (Max.) ...... —_ 0.5 Watts
Positive Grid No. 1 Voltage (Max.) 0 0 Volt
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) ..iiciivirieneeeetinarinaeceacensannns 0.5 0.25 Megohm
Self BiaS (MABX.) «vuvrieeeneensnsesiosoeasssseraenencans 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Tetrode
Section Section

Class Al Amplifier
Plate VOItage .....ooviviviiineniinteniennronsencarsasennne 125
Grid NO.2 VOItage .....vvviiinniireriiinienseoscnnaannnns -_

125 Volts
125 Volts
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Triode Tetrode

Section Section
Grid No. 1 Voltage ....... ..ottt 0 -1.0 Volt
Cathode Bias Resistor PN 56 — Ohms
Plate Current .............. e 15 12 Ma
Grid No. 2 Current .. - 4.0 Ma
Transconductance . 8000 6400 umhos
Amplification Factor .. 40 —
Plate Resistance...............oiiiiiiiii i i, .. 5000 100K Ohms
Grid No. 1 Voltage for Ib = 10 ua (Approx.) -9 -10 Volts

NOTE:

(1) Shield No. 315.

BCM3 DAMPER

25CM3, 34CM3

Heater-Cathode Diode

T9
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.625 In.
Maximum Overall Height ....... 3.005 in.
ELECTRICAL DATA TTOTT
HEATER OPERATION
33Ccm3
Heater Voltage..........coiiiiiiiiiiiiiniinnnnn 33.5 Volts
Heater Current ...... 0.450 Amp.
Heater Warm-up Time 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
D ittt e e e e 900 Volts
Total DC and Peak ....iuiuiitiitteiinetiineraneetnnteenaeannneainennnns 5500 Volts
Heater Positive with Respect to Cathode
..................................................................... 100 Volts

Total DC and Peak .....iuiuiiiiniiiiniinnniiiiiiiiiiniiieiinaeennns 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Without Shield)
Cathode to Plate and Heater... ..ottt iiiiiieneeeen 18.0 pf
Plate to Cathode and Heater.. 20.0 pf
Heater to Cathode ....... ...ttt i it et 4.0 pf
RATINGS (Design Maximum Rating System)
Damper Service(")
Peak Inverse Plate Voltage (MaxX.) ...c.ueeiiiiiiiieneteeeeirnnnnnenennnnnn 5500 Volts
Plate Dissipation (Max.) ............vn.. 12 Watts
Steady State Peak Plate Current (Max.) . 1700 Ma
DC Plate Current (Max.) ...vuiuiuuuuuniieeeetininiiineteiniiiinrreeeeennn 400 Ma
AVERAGE CHARACTERISTICS
Tube Voltage Drop (Ib = 350 Ma) ....uurriiiniiiiiiiiiienrriniieieeanaans 10 Volts

NOTE:

(1) For operationin a525tine, 30 frame system as described in ‘*Standards of Good Engineer-
ing Practice of Television Broadcasting Stations, Federal Communications Commission,’*
the duty cycle of the voltage pulse is not to exceed 15% of one horizontal scanning cycle.

Color Television Type
BCMB AUDIO POWER AMPLIFIER or
5CM6, 12CM6 VERTICAL DEFLECTION AMPLIFIER
Beam Power Pentode
Construction ............. Miniature T-6%2
Base ....Button 9 Pin, E9-1
BaSiNg .ivveeieiiniiinriiiieeannaninins 9CK

Outline .. ..iiieiiiiiiiiiiieniiiinnnn. 6-3
Maximum Diameter ....... .
Maximum Seated Height ......
Maximum Overall Height ...... 2.625 In.
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ELECTRICAL DATA

HEATER OPERATION 12CM6 5CMé6 6CM6
Heater Voltage 12.6 4.7 6.3 Volts
Heater Current 225 600 450 Ma
Heater Warm-up Time - 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....ouiiiniiiiiiiiiiiiiiiiiiineiieeennnsennnannnns 200 Volts
Heater Positive with Respect to Cathode
5 0 100 Volts

Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Grid t0 Plate ...ttt it e e i e e i e, 0.7 Pt
Input: gl to (h + k + 82 + g3) . 8.0 Pf
Output: pto(h + k+ g2+ g3) . 8.5 Pt
RATINGS (Design Center Rating System)

Class Al Amplifier

Plate VOItage (MaX.) t.vvtitiiriiiiinronseeeeesisnanessnceeoassssnnnnnens 315 Volits
Plate Dissipation (Max.) 12 Watts

Grid No. 2 Voltage (Max.) 285 Volts
Grid No. 2 Dissipatiom (Max.) 2 Watts
Grid No. 1 Circuit Resistance

Fixed BiasS (MaX.) ...uuiiiiinuunnnieeeiteeonnnaeieeunasssesansnasanssaens 0.1 Megohm

Cathode Bias (MaX.) ...uiuiiiiiiereiiitieeeeennaioseesannsaaassaanas 0.5 Megohm
Vertical Deflection Amplifier) Pent. Conn. Tri. Conn.
Plate Voltage (Max.) ..cveveeiirennniinnnrenenennnnnnnnns 315 315 Volts
Peak Positive Plate Voltage (Abs. Max.) ................ 2000 2000 Volts
Plate Dissipation (Max.)@) 8 9 Watts
Grid NO. 2VOItage ... iviiiiiiiiiiiiiieteiianiiieneenann 285 — Volts
Grid No. 2 Dissipation(@) ... .o . i iiiiiiiiiiiiiiiieannns 1.75 — Watts
Peak Negative Grid Voltage (Max.) .......cceevviiiiinns 250 250 Volts
Average Cathode Current (Max.)..........ccvveviinniannn, 40 40 Ma
Peak Cathode Current (Max.) .......ciiiiieenniniieann. . 120 120 Ma
Grid No. 1 Circuit Resistance

Cathode Bias (MaX.) ....vivrrrinniininnnerernnninnnones 2.2 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier Tri. Conn. Single Tube Push-Pull
Plate Voltage ........covvneeenn.n 250 180 250 315 250 285 Volts
Grid No. 2 Voltage ................ — 180 250 225 250 285 Volts
Grid No. 1 Voltage ................ -12.5 -85 -125 -13.0 -15 -19 Volts
Peak AF Grid No. 1 Voltage ....... — 8.5 12.5 13.0 30 38 Volts
Zero Signal Plate Current......... 49.5 29 45 34 70 70 Ma
Maximum Signal Plate Current .. —_ 30 47 35 90 92 Ma
Zero Signal Grid No. 2 Current.... — 3.0 45 2.2 5 4 Ma
Max. Signal Grid No. 2 Current — 4.0 7.0 6.0 13 13.5 Ma
Plate Resistance (Approx.) ....... 1960 50,000 50,000 80,000 — — Ohms
Transconductance .......... 5000 3700 4100 3750 — — umhos
Amplification Factor .. 9.8 — —_ — —_ —
Load Resistance ................. — 5500 5000 8500 10,000 8000 Ohms
Maximum Signal Power Output —_ 2.0 4.5 5.5 10 14 Watts
Total Harmonic Distortion ....... — 8 8 12 5 3.5 Percent
Ecl for Ib = 0.5 Ma (Approx.) .... =37 — =37 — — — Volts

NOTES:

(1) For operation in a 525 line, 30 frame system as described in *''Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with a grid-leak bias, an adequate cathode bias resistor, or other
suitable means, is required to protect the tube in the absence of excitation.

VERTICAL DEFLECTION ﬁ[:M]
OSCILLATOR and AMPLIFIER

Dissimilar Double Triode
Miniature T-6Y;

E9-1

..9ES

.............. 6-3

Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.

Maximum Overall Height ...... 2.625 In.

JUU
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ELECTRICAL DATA
HEATER OPERATION

Sylvania Technical Manual

8CM7? 6CM7
Heater Voltage. .. .ooiiiiiiiii it innnnnnns 8.4 6.3 Volts
Heater Current ....................... 450 600 Ma
Heater Warm-up Time 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....ooviiiiiiiiiiiiiiiiit i iiiiananeanns 200 Volts
Heater Positive with Respect to Cathode
0 100 Volts
Total DC and Peak. .....coviiiininiiiiiiiiiiiiiiiiiiiiiiieieaananns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section 1) Section 2
Gridto Plate .....i.viiniiiiiiiiiiii i 3.8 3.0 Pf
Input: g to(k+ h) 2.0 35 Pf
Output: pto (k + h) 0.5 0.4 Pf
RATINGS (Design Center Rating System)
Vertical Deflection Oscillator and Amplifier)
Section 1M Section 2
(Oscillator) (Amplifier)
DC Plate Voltage (Max.) .....coviiiiiiniiiiniiiinnnennns 5 500 Volts
Peak Positive Pulse Plate Voltage (Abs. Max.) - 2200 Volts
Plate Dissipation (Max.)®) . ..u.iiiiieniiiiiiiiennnnnns 1.25 5.5 Watts
Peak Negative Pulse Grid Voltage (Max.) ............... 200 200 Volts
Average Cathode Current (Max.)...........coiiiiiiennnn. 15 20 Ma
Peak Cathode Current (Max.)....oovvveeunnennneneeennns 70 70 Ma
Grid Circuit Resistance
Fixed Bias (MaxX.) ....uiiiiiiiiiiiiiiiinieeeieinnnnnnns 2.2 1.0 Megohms
Cathode Bias (MaX.) ...viiununiiiiiereinnnnininerenns 2.2 2.5 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Section 1M Section 2
(Oscillator) (Amplifier)
Plate Voltage 00 250 Volts
GridVoltage ..........coiviiiiiiinns -7 -8 Volts
Plate Current 5 20 Ma
TransconductanCe .............cciiiiienernennnnnaannanns 2000 4400 ymhos
Amplification Factor ..............iiiiiiiiiiiiiii, 21 18
Plate Resistance..........coiiiiiiiinerrnieinniineneeens 10,500 4100 Ohms
Plate Currentat ECc=-10VoIts .........viiiiiiiinnnn.., 1.0 — Ma
Grid Voltage forilb =10pua ......oiiiiiiiiiiiiinnnn, -14 — Volts
NOTES:

(1) Section 1 connects to pins 3, 6, and 7. Section 2 connects to pins 1, 8, and 9.

(2) For operation in a525 line, 30 frame system as described in ‘*Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(3) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

6CM8

5CMms8

GENERAL PURPOSE AMPLIFIER (T)
IF/VIDEO/AGC AMPLIFIER (P)

High Mu Triode and
Sharp Cutoff Pentode

............. Miniature T-6%2
..Button 9 Pin, ES-1

Maximum Diameter ....... 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In. T

ELECTRICAL DATA
HEATER OPERATION

5Cms 6CM8
Heater Voltage.....cuiiiiiiiiiiiiiieiiiiiiiieerenannnnnannnns 4.7 6.3 Volts
Heater Current .............. 600 450 Ma
Heater Warm-up Time 11 11 Seconds
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Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and Peak.......ovviiiiiennieiiiiiiiineteeeneenenernnnnnns, 200 Volts
Heater Positive with Respect to Cathode

DC triiiiiiiiieiinan, ettt e 100 Volts

Total DC and Peak.... ..o viiiiiiniiiiiieiieeiiineeeneeeeneennnanns 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode Section

Grid 10 Plate ......oiiiitiiiiiiee ittt ittt ittt 1.9 P{
Input: g to (h + k) 1.6 Pf
Output: p to (h + k) 0.22 Pf
Pentode Section
Grid No. 1 to Plate (Max.)....ooviiiiiiniine i iiiiannerecionnnneenennnnans 0.04 Pt
Input: glto(h+ k+82+g3+1S).......... 6.0 Pf
Output: pto(h4+ K+ 824 B3+ IS) e iiiiiiiiiiiiiiiiiiieiiiiineeens 2.6 Pf
Coupling
Pentode Plate to Triode Grid (Max.) ......ccviiiiiiiiiennnnirenenannnnns 0.01 Pf
Pentode Grid No. 1 to Triode Plate (Max.) 0.15 Pf
Pentode Plate to Triode Plate (Max.) ...........ciiiiiiiennnnns 0.10 Pf
RATINGS (Design Center Rating System)
Triode Pentode
Plate Voltage (Max.) ..ciiiiiiiieerieiiinrnnniionsnnenceeenen 300 300 Volts
Grid No. 2 Supply Voltage (Max.) — 300 Volts
Grid No. 2 Voltage .........ccveevenne ....See Rating Chart (Gen. Info. Sec.)
Positive Grid No. 1 Voltage (Max.) 0 0 Volt
Plate Dissipation (Max.) ..........covvuiunnnnn, 1.0 2.0 watts
Grid No. 2 Dissipation (Max.) — 0.5 watt
Grid No. 1 Circuit Resistance
Self Bias (MaAX.) «vvvieiiiiieeerinneeeerarernnnnaneennnnns - 1.0 Megohm
Fixed Bias (Max.) ......... Feveenieiiiiies e — 0.25 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Triode Pentode
Plate Supply Voltage. ... .....coviiiniiniiiiiiiieiieinnenns 250 200 Volts
Grid No. 2 Voltage ............. - 150 Volts
Grid No. 1 Voltage ............. -2 0 Volts
Cathode Bias Resistor ........ — 180 Ohms
Plate Current ................. 1.8 9.5 Ma
Grid No. 2 Current ............ — 2.8 Ma
Ampltification Factor .......... 100 —
Plate Resistance (Approx.) .... ceen 50,000 600,000 Ohms
TransconduCtanCe .....ccivvenrieeeeeeniinnenereacananas .. 2000 6200 umhos
Grid No. 1 Voltage for Ib = 10 ua (ApProx.) .......ccveeuieunnn — -8 Volts
Color Television Type 66"7
REACTANCE TUBE or SYNC
SEP/AMP (T); PHASE DETECTOR (D) 8CN7
Double Diode and High Mu Triode
Construction ............. Miniature T-6'4
Base ......... ..Button 9 Pin, E9-1
Basing ........ 9
OUtline  c.oiviieiieriennnnnnneenennnnns
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In.
ELECTRICAL DATA JUIw
HEATER OPERATION
8CN7? 6CN7
Heater Voltage Series/Parallel 8.4/4.2 6.3/3.15 Volts
Heater Current .. 225/450 300/600 Ma
Heater Warm-up Time 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....cuiviieiiiiiiinieeeresinnnnionnnaassscenonnnns 200 Volts
Heater Positive with Respect to Cathode
DC iiiiiiiiiiiiiiiiie e 100 Volts
Total DC and Peak . 200 Volts
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DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Triode Grid to Plate 1.8 Pf
Triode Input ......... 1.5 Pf
Triode Output............ 0.5 Pf
Grid to Each Diode Plate. 0.006 Pf
Diode pl to (dk + h) 3.6 Pf
Diode p2 to (dk + h) 3.6 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (MaX.) . .uiiiiieiiiieeannanerearenssssesestannnananaeennns 330 Volts
Positive DC Grid Voltage (Max.) 0 VoIt
Plate Dissipation (MaX.) ...euiiveeirininnnenerereeeeennnsnanoeeeeeneennn 1.1 watt
Diode Current for Continuous Operation
Each Diode (Max.) ..uoiueiiiniiiiioiiiiniiieeiineeeiiieiineenneeanns 5.5 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage ....covviiiiiiini ittt iiinnrnnnneneecnnnns 100 250 Volts
Grid Voltage ........cvveevennnn .. -1.0 -3.0 Volts
Amplification Factor .......... . 70 70
Plate Resistance (Approx.) . 54,000 58,000 Ohms
Transconductance ceee 1300 1200 umhos
Plate CUrrent ...ttt rereninineeeasesans 0.8 1.0 Ma
Average Diode Current, Each Diode with 5.0 Volts
DCApplied ...coiiiiiiiii it iiinnns e eiieeieiean — 20 Ma
Bcua Color Television Type
VHF OSCILLATOR and MIXER
5CQs8
Medium Mu Triode and
Sharp Cutoff Tetrode
Construction ....Miniature T-6Y
Base ........... .Button 9 Pin, E9-1
Basing ...ovvveieniinnnnnenns eeeeiaan 9GE
Outline t..vviiiiiiiiirininiininenn,s 6-2
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In. T
ELECTRICAL DATA
HEATER OPERATION
5CQs8 6CQ8
Heater Voltage... 4.7 6.3 Volts
Heater Current .. 600 450 Ma
Heater Warm-up Time 11 11 Seconds
Maximum Heater Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....uviiiiiiiiniineeeeeaniiiiieeeeeonnensenssnans 200 Volts
Heater Positive with Respect to Cathode
D ittt i e e e e i 100 Volts
Total DC and oY Y 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Unshielded
Triode Section
Gridto Plate .......cievineiiiiieiiieniiiieniniennnns 18P
Input: g to (h+ k) . 27Pf
Output: pto (h + k) 1.2 Pf
Pentode Section
Grid No. 1 to Plate (Max.).......... 0.019 0.015 Pt
Input: gl to(h+ k+ g2+ 1S) 5 5 Pf
Output: pto(h+ k+ B2+ IS) .oviiiiiiiiiiiiiiiiinnnas 2.5 3.3 Pf
Coupling
Triode Plate to Tetrode Plate (Max.).........c.ooeveiveennss 0.07 0.01 Pf
RATINGS (Design Maximum Rating System)
Triode Tetrode
Section Section
(Oscillator) (Mixer)
Plate Voltage (Max.) ...iiviiriinineeeirnnnnennnenesenaaans 330 330 Volts
Grid No. 2 Voltage .......ccovvvvvvvennnnnn. ..See Rating Chart (Gen. Info. Sec.)
Grid No. 2 Supply Voltage (Max.) ........... —_ 330 Volts

Positive Grid Voltage (Max.) ............... .. 0 0 Volt
Plate Dissipation (Max.) ......iivieeiinennniiniinnenennnnn 3.1 3.2 Watts
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Grid No. 2 Input (Up to 150 Voits) (Max.) ................. 0.7 watt
Grid No. 2 Input (150 Volts to 300 Volts) (Max.) .See Rating Chart (Gen Info. Sec.)
Grid INPUL L. it i et i i i 0.55 — Watt
Grid Circuit Resistance
Fixed BiasS (MaX.) ....ciititnnnnneeeneeeanoisnaaaaannnnn 0.5 0.25 Megohm
Cathode Bias (MaX.) ...coveenrrireirinennceoceensnnnnnas 1.0 1.0 Megohm

CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier

Triode Tetrode
Section Section
Plate Voltage ......oviiiiiiiiiiiiieeiiiiiie it iiiiinnnnas 125 125 Volts
Grid No. 2 Voltage ............. — 125 Volts
Grid No. 1 Voltage .........ccoivvveiiinnnnnnns — -1.0 VoIt
Cathode Resistor ............ccooiiiininnnnnn, 56 — Ohms
Plate Current ...........ciiiiiiiiiiiniennnns 15 12 Ma
Grid No.2Current ........ccoviiiiiiininninnns — 4.2 Ma
Transconductance ...............coveuvvnvnnns 8000 5800 umhos
Amplification Factor .......... 40 —_
Plate Resistance (Approx.) .... cee 5000 140,000 Ohms
Ecl for I1b = 100 p@ (APProX.).c.cuuuriereerrrnrnneninnececes -7 -7 Volts
NOTE:

(1) With external JEDEC No. 315 shield connected to cathode of section under test.

Color Television Type Bcss

SYNC SEPARATOR and CLIPPER
3CS6, 4CS6, 12CS6

Dual Control Heptode

Construction ............. Miniature T-5';
Base Button 7 Pin, E7-1

Basing

Outline
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA 10 iy

HEATER OPERATION
12CS6 4CS6 3Cs6 6CS6

Heater Voltage..........covveviiiiiiinnnnnns 12.6 4.2 3.15 6.3 Volts
Heater Current ...............00e 150 450 600 300 Ma
Heater Warm-up Time — 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK....vvviiuiirnreeeieerennninesseeeneessonanansansenas 200 Volts
Heater Positive with Respect to Cathode

5 0 100 Volts

Total DC and Peak.....coiiuiiinriiiiiniitnineeieniieneneocsionsnenens 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid NO. 1to Plate (Max.)...ouiiriineiiiiieenieiueineesenuenassnsnnnannnnas 0.05 Pf
Grid No.3to Plate (Max.)...vuviiiiiiinnnnenisceeaneanns 0.36 Pf
Grid No. 1 Input: glto(k+ h + g2 + g3 + g5) 5.5 Pt
Grid No. 3 Input: g3to (k + h + gl + g2 + g5) 7.0 Pf
Output:pto(k+h+gl+g2+g3+g5)... 7.5 Pt
Coupling (B1to B3) (MaX.) teviiiiiiiiiiiiiienienireiineeenstanneesnnns 0.15 Pf
RATINGS (Design Center Rating System)
Plate Voltage (Max.) ...ceeiiiiiieninnnninnnns 300 volts
Plate Dissipation (Max.) .. e .. 1.0 watt
Grid No. 2 Voltage (Max.) .........coevvvenn 100 Volts
Grid No. 2 Supply Voltage (Max.) ........... 300 Volts
Grid No. 2 Dissipation (Max.) ...cceeveinnnnns 1.0 watt
Cathode Current (Max.)..ooovvinnnneeniinnnnnn 14 Ma
Grid No. 1 Circuit Resistance (Max.).......... 0.47 Megohm
Grid No. 3 Circuit Resistance (MaxX.).....ccovirriiuirnreenaeeeenecnnannonees 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Plate VOItAgBe «..vvvvvviriinrnniiiiiienninnenesannnnens 10 100 100 Volts

Grid NO. 2 VOItage ......coviiiuniiiinninnnnnneannnnnes 30 30 30 Volts
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Grid NO. 1 VOIaBe . ...vvinuniiiunreneeeananissneianans 0 0 -1.0 Voit
Grid No. 3 Voltage .......c..ccoeeeeens e 0 -1.0 0 VoIt
Plate Current 1.2 0.8 0.75 Ma
Grid No. 2 Current 4.1 4.0 1.1 Ma
Transconductance

— — 950 umhos

— 1250 — umhos
Plate Resistance (APProX.) «...oveieevineeennnrinnnenns — 0.7 1.0 Megohm
Grid Voltage for |Ib = 50 ua

— — -2.5 Volts

- -2.2 — Volts

VERTICAL DEFLECTION
OSCILLATOR and AMPLIFIER

6CS7

8Cs7

Double Dissimilar Triode

Construction ............. Miniature T-6%2

Base

Basing

Outline I
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA
HEATER OPERATION

8CSs7
Heater Voltage........ooveiiiiiiiinniinnnnnnnerennnnnnns 8.4
Heater Current ...........c.covvvinnnn 450
Heater Warm-up Time .......ciieeiiiiiiineeenniiinnans 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....covvrirrereeeeeieroniinnneeeeennsnsnnnnneeeann
Heater Positive with Respect to Cathode

Total DC and Peak
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Section 1)
Gridto Plate ........ciiuiiiiiiiiineriiriininiiiineaans 2.6
Input: gto(k+ h +15) 1.8
Output: pto (k + h + IS) 0.5

RATINGS (Design Center Rating System)

Vertical Deflection Oscillator and Amplifier®
Section 1"

(Oscillator)
DC Plate Voltage (MaX.) «.cuueeneeeneenennenneanennnns 500
Peak Positive Pulse Plate Voltage (Abs. Max.).......... -
Plate Dissipation (Max.)@) .......ciiiiiiiiiininiienenens 1.25
Peak Negative Pulse Grid Voltage (Max.) ... 400
Average Cathode Current (Max.).....coeeeeeenenenaannns 20
Peak Cathode Current (Max.) ....ccoeeeeeneerieeneenns 70
Grid Circuit Resistance (Max.).....oceueeeeenaeenaeanens 2.2

CHARACTERISTICS AND TYPICAL OPERATION
Section 1)

Plate Voltage 250
Grid Voltage ........ -85
Plate Current 105

6CS7

6.3 Volts
600 Ma

11 Seconds

200 Volts

100 Volts
200 Volts

Section 2
2.6 Pf
3.0 Pf
0.5 Pf

Section 2

(Amplifier)
500 Volts
2200 Volts
6.5 Watts
250 Volts

30 Ma

105 Ma

2.2 Megohms

Section 2
250 Volts
-10.5 Volts

19.0 Ma
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Transconductance .........ccviiiiiiiiiiiiiieiennaiie, 2200 4500 ymhos
Amplification Factor .......cceviiiiiiiiierennnniannnnns 17.0 15.5

Plate Resistance........ccovveiiiiiiiiiiiiiiiiiineenane, 7700 3450 Ohms
Plate Current at Ec = -16 Volts .. — 3.0 Ma
Grid Voltage for |Ib = 10 ua 24 — Volts
Grid Voltage for Ib=50pua.............. e teeeeeeeaaaan — -22 Volts

NOTES:

(1) Section 1 connects to Pins 6, 7, and 8. Section 2 connects to Pins 1, 3, and 9.

(2) For operationin a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(3) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

DAMPER BCT3

17CT3
Heater-Cathode Diode
Construction ............. Miniature T-6Y;
Base E9-1
Basing® ............. F N 9RX
Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.875 in.
Maximum Overall Height ....... 3.125 In.
PR
ELECTRICAL DATA
HEATER OPERATION
6CT3 17CT3
Heater Voltage. ...cvuveeeiieerinnnenieneeeoereeosemssnnninnans 6.3 16.8 Volts
Heater Current ......... 1200 450 Ma
Heater Warm-up Time ....... . — 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
DC .iitiiiiiiiiiiinineen e Sl ey 900 Volts
Total DC and Peak ....uueiunieeeiiinniinaninnisnneeesnnnnnnnnnssennnnns 5000 Volts
Heater Positive with Respect to Cathode
..................................................................... 100 Volts
Total DC and Peak c...eiiiiieriiiiiiiiineeeeeeersoionnassesssassennnn 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Without Shield)
Cathode to Plate and Heater 9.5 pf
Plate to Cathode and Heater 12.0 pf
Heater to Cathode ....... oee 2.8 pf
RATINGS (Design Maximum Rating System)
Damper Service()
Peak Inverse Plate Voltage .......c.oouiuiniiiiiiiiiiiiiiiiiiiiniiiinenninnns 5000 Volts
Plate Dissipation ............ RPN e S 4.75 Watts
Steady State Peak Plate Current 1200 Ma
DC Plate Current ... ..ovuiiiiiiin ittt iiiiiiiiieeessiennnnaes 250 Ma
AVERAGE CHARACTERISTICS
Tube Voltage Drop (Ib =350 Ma) ............. et eeeteaiie e 16 Volts
NOTES:

(1) For operation in a 525-line, 30-frame system as described in *‘‘Standards of Good Engi-
neering Practice for Television Broadcasting Stations, Federal Communications Com-
mission,” the duty cycle of the voltage pulse is not to exceed 15% of a scanning cycle.

(2) Pins designated Internal Connection (IC) may or may not connect to internal elements
depending on the manufacturer. To maintain interchangeability do not use these pins
for external connection.
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Bcus Color Television Type
12C5/12CUS, AUDIO POWER AMPLIFIER
17C5/17CUS, 25CS, 50C5

Beam Pentode
Construction ............. Miniature T-5)2

Base ...... . Button 7 Pin, E7-1
Basing ... cv
Outline ....eeveeeiiiiiiiiiieeeeennnns 5%
Maximum Diameter ....... .
Maximum Seated Height . .
Maximum Overall Helght ...... 2 625 In.
ELECTRICAL DATA THT
HEATER OPERATION 1oy y
50C5 25C5 17C5/17CUS  12C5/12CUS 6CUS
Heater Voltage........... 50 25 16.8 12.6 6.3 Volts
Heater Current .......... 150 300 450 600 1200 Ma
Heater Warm-up Time .. — — 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....oviviirieieieeeneeiiiienneensesssnsonnannnnenns 200 Volts
Heater Positive with Respect to Cathode
0 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid to Plate 0.6 Pf
Input ....coviiiiiiinat N 13 Pf
OULPUL L iiiiiiiiiiiiiieiiaaaaaeonnsnsseasecaosasaansassnssnsessosssanns 8.5 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) ......ciiteiieieenrreanasioaceesssnsssssseesssnnnanan 150 Volts
Grid No. 2 Voltage (Max.) . . 130 Volts
Plate Dissipation (MaX.) ....cciiiiiiiineeiiiiiineeeninecsnnrannnes e 7.0 Watts
Grid No. 2 Dissipation (Max.) .....c.ccvviviiinnnnnns e 1.4 Watts
Positive Grid No. 1 Voltage (Max.) 0 Volt
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) ...iciiiiiiiiiiiiieeerorrreeeeacnnassseesssssnnnnnnns 0.1 Megohm
Cathode Bias (MaX.) ...uiiriiierrronncroseceecosnnsscsssannnnnns 0.5 Megohm
Bulb Temperature (Hottest Point) (Max.)......coovvviinnnnnernns 220 °C

CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate VoItage .....cocviiiieiineiiiiiiiiniiiiieeiiateniaeenneeeannssnsanan 120 Volts

Grid No. 2 Voltage 110 Volts
Grid No. 1 Voltage e -8 Volts
Peak AF Grid No. 1 Voltage ........... ceee 8 Volts
Zero-Signal Plate Current............. 49 Ma
Maximum-Signal Plate Current ...... e 50 Ma
Zero-Signal Grid No. 2 Current........coevvevvennns eee 4.0 Ma
Maximum-Signal Grid No. 2 Current 8.5 Ma
TransconductanCe .........ccevveennnnnnnnnneneees eee 7500 umhos
Plate Resistance (APProx.) ....c.ceeeiiiiiiiniinnniane, ceae 10,000 Ohms
Load ReSiStancCe .....ccceivieeeierenniiiiinnnnannnans ceee 2500 Ohms
Maximum-Signal Power Output .. 2.3 Watts
Total Harmonic Distortion (APProX.). . .ceieiieeieeeeeeennnoassseesencnans 10 Percent

Bcua IF/VIDEO/AGC AMP. (T)
0SC./SYNC SEP. or CLIPPER (P)

Medium Mu Triode 1

and Sharp Cutoff Pentode ) ~ G K
Construction ............. Miniature T-6%2 T~
Base ...........ciinl Button 9 Pin, E9-1 (3 [ )6
BasSing coveviriiiiiiiiaiiiiiiieiniennn 9GM =i
Outling .............................. 6-2 v DA

Maximum Diameter ...
Maximum Seated Height ..

i i [} .
Maximum Overall Height ...... 2.187 In. ' 9tm T
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ELECTRICAL DATA
HEATER OPERATION
Heater Voltage................ eeenens Ceeseaes et eeeeeeeeeerie et 6.3 Volts
Heater Current .......... 450 Ma
Heater Warm-up Time 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....uvviiiiieiiinneenseneiannnnnnsoneannss I 200 Volts
Heater Positive with Respect to Cathode
DC iiiiiiiieiiiinnnnnns 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode Section
Gridto Plate ....c.covviiiiiiinneeninnennnns 1.6 Pf
Grid to (k + h + g3 + IS).. 1.9 Pf
Plate to (k + h + g3 + IS) 1.6 Pf
Pentode Section
Grid No. 1to Plate (Max.)...o.vevinreiiiieniinernnneananenns e e 0.025 Pf
GridNo.1to(kand g3+ g2 +h+ Tk IS) ......... 7.0 Pf
Plateto (kand g3+ 82+ h + Tk +IS) v.envvneiiiiiiiiiiian, 2.4 Pt
Coupling
Pentode Grid No. 1 to Triode Plate (Max.) 0.03 Pf
Pentode Plate to Triode Plate (Max.) .........cccovieiiiannninens 0.07 Pt
RATINGS (Design Center Rating System)
Triode Pentode
Section Section
Plate Voltage (Max.) ........... Ceeeeserereaanaas eeees 330 330 Volts
Grid No. 2 Supply Voltage (Max ) hrieeeiiee — 330 Volts
Grid No. 2 Voltage ......... Cierereiereiireaae, See Rating Chart (Gen info. Sec.)
Plate Dissipation (Max.) ...iiiiireeeeneeeeennnnnnnrensnnnns 2.3 Watts
Positive Grid No. 1 Voltage (Max ) J P 0 0 Volt
Grid No. 2 Input:
For Grid No. 2 Voltages Up to 150 Volts (Max.) ........... . —_ 0.55 Watt
For Grid No. 2 Voltages Between
150 Volts and 300 Volts........ Ceteeeeeanaaas See Rating Chart (Gen. Info. Sec.)
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) ....ievvvvvennnnnn ereeeeeraaes Ceeeenean 0.5 0.25 Megohm
Self Bias (MaX.) .iiiiiieiiiiereeserssiaiinseneissnonnnnnnas 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Section Section
Plate Voltage ....... tresesnaas 125 125 Volts
Grid No. 2 Voltage ............c.ee veee - 125 Volts
Grid Voltage ..........cceiiiiannts .. -1.0 — Volt
Cathode Bias Resistor .......... .. — 56 Ohms
Plate Current ......... Ceeeieieeaes .. 17 12 Ma
Grid No. 2 Current ...... caiese .. - 3.8 Ma
Transconductance ................. e 5800 7800 umhos
Amplification Factor ....... 24 —_
Plate Resistance.................... 4100 170,000 Ohms
Ecl for Ib = 10 ua (Approx.).. -12 -6 Volts
Ib at Ecl = -3 Volts, RK =0 . — 1.6 Ma
Color Television Type Bcw 4
VHF AMPLIFIER
2CW4, 13CW4

High Mu Triode

Construction ............ Nuvistor, Metal
Base .............Medium Ceramic Wafer

Twelvar 5 Pin, E5-65
Basing ....ccevennnn T v-7.(6 )
Outline

Maximum Diameter ............0.440 In.
Maximum Seated Height .......0.625 In.

Maximum Overall Height ...... 0.800 in.
ELECTRICAL DATA 12A0
HEATER OPERATION
13CW4 2CW4
Heater Voltage........... T N 13.5 2.0

Heater Current ..........cciiieinen treesereenrnrans 60 450

6CW4
6.3 Volts
130 Ma
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Heater Warm-up Time
Maximum Heater-Cathode Voltage
DIRECT INTERELECTRODE CAPACITANCES (Shielded)
Grid to Plate
Input: g to (h + k + Shell)
Output: p to (h + k + Shell)
Heater to Cathode
Plate to Cathode
RATINGS (Design Maximum Rating System)
Plate Supply Voltage (Max.)
Plate Voltage (Max.)
Plate Dissipation (Max.) ....
DC Cathode Current (Max.)
Nagative Grid Voltage (Max.)
Grid Circuit Resistance

Self Bias (MaX.) ivveiieeeerininninnnneeaeceacsonnnas PPN

Fixed Bias (Max.
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate VOIABe ...t iiiiiiiiiiee i nrnniinnnencaeesssonnnnas
Grid Resistor .....
Cathode Resistor .
Plate Current
Transconductance
Amplification Factor
Plate Resistance (Approx.)
Ecfor Ib =10 ua (APPrOX.) e i tvternrniiitiiirionnnsacccsasnnnns —_—

Sylvania Technical Manual

— Seconds
100 Volts

0.92 Pt
4.3 Pt
1.8 Pf
1.3 Pf

0.18 Pf

300 Volts
135 Volts
1.0 watt
15 Ma
55 Volts

2.2 Megohms
0.5 Megohms

110 Volts
— Ohms
130 Ohms
7 Ma
9800 umhos
65
6600 Ohms
-4 Volts

Color Television Type

6CWS/ELBG

8CWSA, 10CW5/LL86
15CWS/PL84, 30CW5

AUDIO POWER AMPLIFIER

Beam Pentode

Construction ............. Miniature T-6%
Base ...iiiiiiiiiinnnnn Button 9 Pin, E9-1
Basing ..... N Icv
Outline ......iiiiiiiiiiieiiiieinna 6-4
Maximum Diameter .. ...0.875 In.
Maximum Seated Helgh ....... 2.813 In.
Maximum Overall Height ...... 3.063 In.

ELECTRICAL DATA
HEATER OPERATION

15CW5/ 10CWS5/
PL84 LL86 8CWS5A
Heater Voltage.... 15 10.6 8.0
Heater Current 300 450 600
Heater Warm-up Time —_ 11 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
DC

Total DC and Peak
Heater Positive with Respect to Cathode
DC

Total DC and Peak.....i.vieeiiiieiiinneirereiesroniaeonneeaissinnss
DIRECT INTERELECTRODE CAPACITANCES
Grid No. 1 to All Other Electrodes Except Plate
Plate to All Other Electrodes Except Grid No. 1 .........cvvvunne..
Plate to Grid No. 1 (Max.)......coviiiiniinninninninnns
Grid No. 1 to Heater (Max.) ..........ciiiiiiiiiiiiiaiaeennesnneeennnnans
RATINGS (Design Maximum Rating System)

Class Al Amplifier
Plate Voltage (MaX.) ...i.viiiiiiniiieiiiieeaiieinnsnonioeroneesaissianes
Grid No. 2 Voltage (Max.)
Plate Dissipation (Max.) .
Grid No. 2 Dissipation (Max.) ......ceeeeennnrennennns
Grid No. 1 Circuit Resistance

Fixed Bias (MaX.) «.uviuiuiiiiiuiiniieinnern i ineiieiieinieensrnennsans
Vertical Deflection Ampllflerm—Trlode Connected @)
Plate Voltage (MaX.) ..ouiviiiiiiierrnnrerinrreaneeneeonnns
Peak Positive Plate Voltage (Abs. Max.) ............. sessresetrecensiias

6CW5/EL86
6.3 Volts
760 Ma
— Seconds

220 Volts
330 Volts

220 Volts
330 Volts

275 Volts
220 Volts

14 Watts
2.1 Watts

0.1 Megohm
275 Volts

2200 Volts
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Plate Dissipation (Max.)@) .. .......cccoviinns Chteeeaeeaas 12 Watts
Peak Negative Grid No. 1 Voltage (Max.) ...... 250 Volts
Average Cathode Current (Max.)............... 110 Ma
Peak Cathode Current (Max.) . 240 Ma
Grid No. 1 Circuit Resistance

Cathode Bias (MaX.) ....uiiiiuuennereeaeneroerioeecesneeernonesnnnsanns 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage .. .. ..ottt e 170 Volts
Grid No. 2 Voltage 170 Volts
Grid No. 1 Voltage . -12.5 Volts
Plate Current ................. 70 Ma
Grid No. 2 Current . 3.5 Ma
Transconductance 11,000 umhos
Ampilification Factor (gl to g2) ..... 8
Plate ReSiStanCe. ... ... ittt ittt i eiiaie e eanes 26,000 Ohms

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘*Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) Grid No. 2 connected to plate.

(3) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

LOW FREQUENCY OSC. or AMP. (T) 6CX8

VIDEO AMPLIFIER (P) -

Medium Mu Triode and
Sharp Cutoff Pentode

Construction ............. Miniature T-6%
Base ....Button 9 Pin, E9-1
BaSINE tivvriinererionnnnarinsneeeeiss 9DX
Outline  t.viiiiiiiiiiiiineiiiiiaeans 6-3
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA
HEATER OPERATION

8CX8 6CX8

Heater Voltage 8.0 6.3 Volts
Heater Current .. 600 750 Ma
Heater Warm-up Time ... ..ciiiiiiiieieiiiiinrenineennninaass 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK. ....vouvuiiiiieianrinniereeeeranseannoennssansnens 200 Volts

Heater Positive with Respect to Cathode
C 100 Volts
200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode Section
{1 4T IR o o - - 4.4 Pf
tnput .....ooniiln 2.2 Pf
[ T T S 0.38 Pf
Pentode Section
Grid No. 1 to Plate 0.06 Pf
{127 77) SN .. 9.0 Pf
[ T3 {= ¥ S 4.4 Pf
Coupling
Pentode Grid No. 1 to Triode Plate (Max.) ..........ccoiiviiineniannenns 0.005 Pf
Pentode Plate to Triode Grid (Max.) ..c..oueevuiueneninannnns 0.018 Pf
Pentode Plate to Triode Plate (Max.) .......cceveiiiiiirennececeeiannnnes 0.17 Pf
RATINGS (Design Maximum Rating System)
Triode Pentode
Section Section
Plate Voltage (Max.) .....cviieineieierenirrnrseronsnonnnannnes 330 330 Volts
- 330 Volts

Grid No. 2 Supply Voltage (Max.) ..covviiiiiiiiineccnnecsennnne
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Grid No.2 Voltage .........ciiiiiiiiiniiiainns See Rating Chart (Gen. Info. Sec.)
Positive Grid No. 1 Voltage (Max.) 0 0 Volt
Plate Dissipation (Max.) ............ 2.0 5.0 Watts
Grid No. 2 Dissipation (Max.) .....c.vviiiiiniiiiiiieiecennnnnnns — 1.1 Watts
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) ....... . 0.5 0.25 Megohm
Cathode Bias (Max.) .................. 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier Triode Pentode
Section Section
Plate Voltage ........ oottt it it et 150 200 Volts
Grid No. 2 Voltage ....... -_ 125 Volts
Cathode Bias Resistor .. 150 68 Ohms
Plate Current ................ 9.2 24 Ma
Grid No. 2 Current ........... cees — 5.2 Ma
Transconductance ........... 4600 10,000 umhos
Amplification Factor ......... 40 —
Plate Resistance (Approx.) . 8700 70,000 Ohms
Grid No. 1 Voltage for Ib = 100 ua (Approx.) -5.0 -8.5 Volts
INSTANTANEOUS PLATE KNEE CHARACTERISTICS
Eb=40V,Ec2=125V,Ecl=0V
Ib = 40 Ma, Ic2 = 15.5 Ma
BCY5 VHF AMPLIFIER
2CYS, 3CYS, 4CYS
Sharp Cutoff Tetrode
Maximum Diameter ............0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.
I
ELECTRICAL DATA i
HEATER OPERATION
2CY5 3CYS5 4CY5 6CY5
Heater Voltage............coviiiiiiiinenennns 2.4 2.9 4.5 6.3
Heater Current ...... 600 450 300 200 Ma
Heater Warm-up Time 11 11 11 — Seconds
Maximum Heater-Cathode Voltage ............ciiiiiiiiiiieiiiinineeennns 100 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)"
Grid No. 1 to Plate 0.03 Pf
Input ..oiieiiii i 4.5 Pf
L ¥ o TV S A P 3.0 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) ......covvviiiiiiiininennnnn. 180 Volts
Grid No. 2 Supply Voltage (Max.) ...... 180 Volts
Grid No. 2 Voltage ..............oues ...See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (Max.) .......oiiiiiiiiiiiiiiiiiennnnnas 2.0 Watts
Grid No. 2 Dissipation (Max.) ......... 0.5 watt
Positive Grid No. 1 Voltage (Max.) 0 Volt
Cathode Current (Max.)..ovvvvviiiiinnnennnnnnn. 20 Ma
Grid Circuit Resistance (Max.) ........coiiiiiiiiiiiiiiiiiiiiiinennnnnnns 0.5 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
L T I L ¥~ - 125 Voits
Grid No. 2 Voltage 80 Volts
Grid No. 1 Voltage -1 Volt
Plate Current ......... 10 Ma
Grid No. 2 Current 1.5 Ma
Transconductance 8000 umhos
Plate Resistance................... e 0.1 Megohm
Grid No. 1 Voltage for Ib = 20 ua -6 Volts

NOTE:
(1) Shield No. 316 connected to cathode.
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VERTICAL DEFLECTION Bcv7
OSCILLATOR and AMPLIFIER 8CY7. 11CY7

Double Dissimilar Triode

Construction ............. Miniature T-6%4

Base

Basing

Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA UU I

HEATER OPERATION

11CY7 8CY7 6CY7
Heater Voltage. ... .....oviiiiiniiiiiiiiiiiiiiinnes 11 7.9 6.3 Volts
Heater Current ..ot Necessensnsane 450 600 750 Ma
Heater Warm-up Time .......civiuviiiiiinnnnnnnnns 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak. .. .oviiiiiineeeiieeeeoniniseesnnunesanaassesiannens 200 Volts
Heater Positive with Respect to Cathode
DC it e ee e teaa et et e e it 100 Volts
Total DC and PeaK..vuou i iiiiiniimiinieineenenanserennsnaiasaeaananns 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section No.1 Section No. 2

Gridto Plate ... . ciiiiiiiiiiiii it 1.8 4.4 Pt
Input: g to(h + k) 1.5 5.0 Pf
Output: p to (h + k) 0.30 1.0 Pf
RATINGS (Design Maximum Rating System)

Vertical Vertical

Defl. Osc.") Defl. Amp. ")
Section No. 1 Section No. 2

DC Plate Voltage (MaX.) ....ovuiiviiiieiiiiieniinnneenss 350 350 Volts
Peak Positive Pulse Plate Voltage (Max.) ............. —_ 1800 Volts
Peak Negative Pulse Grid Voltage (Max.) ............. 400 250 Volts
Plate Dissipation (Max.)@ 1.0 5.5 Watts
DC Cathode Current (Max.) — 35 Ma
Peak Cathode Current (Max.) .....oeviviiinininnnnnnns — 120 Ma
Grid Circuit Resistance
Cathode Bias (Max.) ....vuiiviieinrniiniianiennnnnnns 2.2 2.2 Megohms
Fixed Bias (Max.) 2.2 — Megohms

CHARACTERISTICS AND TYPICAL OPERATION
Section No. 1 Section No. 2

Plate VOItage .....viiiiiiiiiiiii it iiiiiiineeeeeeenn 250 150 Volts
Grid VoItage ......cciiiiiiiiiiiiiiiieiiiiiaeiineannns -3.0 — Volts
Cathode Bias Resistor — 620 Ohms
Plate CUPFENt ...iiiiiiiiiiiiiii i eeeeaannnnn 1.2 30 Ma
Transconductance ..........ovveeiiiiininnneneennnnnns 1300 5400 umhos
Amplification Factor .......... 68 5

Plate Resistance (Approx.) 52,000 920 Ohms
Grid Voltage for Ib = 200 pa (APProx.) .....oeeeveeeen.n — -40 Volts
Grid Voltage for Ib = 10 ya (Approx.) -5.5 — Volts
Plate Current at Ec = =30 VDC (APProx.)........coevuuun — 3.5 Ma

INSTANTANEOUS PLATE KNEE CHARACTERISTICS
Eb =60V, Ecl=0V, Ib =80 Ma

NOTES:

(1) For operation in a 525 line, 30 frame system as described in *‘'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid-leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.
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6023

Color Television Type

AUDIO POWER AMP.

5C25 or VERTICAL DEFLECTION AMP.

Beam Power Pentode
Construction ............. Miniature T-6)2
Base .................. Button 9 Pin, ES-1
Basing....cooviiiiiiiiiiiiii i
Outline ................

Maximum Diameter ...

Maximum Seated Height ....... 2.812 In.

Maximum Overall Height ...... 3.062 In.

ELECTRICAL DATA

i
HEATER OPERATION gl

6CZ5
Heater Voltage..........cooiiiiiiiiiii it . 6.3 Volts
Heater Current .......... . 450 Ma
Heater Warm-up Time 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK. ..ot eeariaieeeeeeeinnnnnessenannnns 200 Volts
Heater Positive with Respect to Cathode
0O PN 100 Volts
Total DC and Peak. ...ttt ittt iiiiiiiiieeeaanns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Grid NO. 110 Plate (MaX.) . ciuuniiiieetiinreiaetononunneeeeeeenonaannns 0.4 Pf
Input: glto(k+ h+ g3+ g2) .. 9.0 Pf
Output: pto(k+ h 4 834 82) vttt iiiiiaeeas 6.0 Pf
RATINGS (Design Maximum Rating System)
Vertical Class Al
Deflection Power
Amp. Amp.
DC Plate Voltage (MaX.) c.ouueeeieenninnnnnnnnnenanennnn 350 350 Volts
Peak Positive Plate Voltage (Abs. Max.) . 2200 — Volts
DC Grid No. 2 Voltage (Max.) ....c.ovviiiiiiiinnininnnnnns 315 285 Volts
Peak Negative Grid No. 1 Voltage (Max.) 275 — Volts
Plate Dissipation (Max.)®) ... iiiiiiiiiiiiinereeeeens 10 12 Watts
Grid No. 2 Input (Max.) ......cvvvin.... . 2 2 Watts
Average Cathode Current (Max.)......... .. 45 — Ma
Peak Cathode Current (Max.) ...........c.cciiiiiiinnnn 155 — Ma
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) ..iiiiviiiniinieeiiiniiiinnnnnnnnnns 0.5 0.1 Megohm
Cathode Bias (Max.) .. 1 1 Megohm
Bulb Temperature (At Hottest Point) (Max.) ........... 250 250°C
CHARACTERISTICS AND TYPICAL OPERATION
AF Power Amplifier Single Tube Push Pull
Class Al Class AB1
Plate Voltage ......co i 250 350 Volts
Grid No. 2 Voltage . . 250 280 Volts
Grid No. 1 Voltage .. -14 -23.5 Volts
Peak AF Grid No. 1 Voltage ...ttt 13 — Volts
Peak AF Grid to Grid Voltage® ........ — 47 Volts
Zero Signal Plate Current................ 46 46 Ma
Maximum Signal Plate Current ......... 48 103 Ma
Zero Signal Grid No. 2 Current ......... 4.6 3 Ma
Maximum Signal Grid No. 2 Current 8 13 Ma
Transconductance ......ooveveviinnnnnn. 4800 — umhos
Load Resistance .........cciiiiiiiiiiiiinnnireiininnn,s 5000 — Ohms
Load Resistance (Plateto Plate) ....................... — 7500 Ohms
Power Output ...ttt i e, 5.4 21.5 Watts
Total Harmonic Distortion ...........ccviiieniiinnnnnns 10 1 Percent

INSTANTANEOUS PLATE KNEE VALUES
Eb=70V, Ec2 =250V, Ecl=0V
Ib = 130 Ma, Ic2 = 16 Ma

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”
the duty cycle of the pulse must not exceed 15% of one horizontal scanning cycle.

(2) Under no circumstances should this absolute value be exceeded.

(3) No Grid No. 1 Current should flow during any part of the input cycle.

(4) Low resistance is required by the Grid No. 1 Circuit such as transformer or impedance
coupling devices.
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OSCILLATOR, MIXER BD“]
AMPLIFIER or AFC
High Mu Triple Triode
Construction.............. Compactron T-9
Base ........... ....Button 12 Pin, E12-70
BaSiNg ...civeiiiiiiiniiiiiiniaan ..12BQ T9
Outline .. ...oiiiiiiiiiiiiiiiiinenenn, 9-56
Maximum Diameter ............ 1.188 In.
Maximum Seated Height .......1.500 In
Maximum Overall Height ...... 1.875 In.
ELECTRICAL DATA UV
HEATER OPERATION
Heater Voltage 6.3 Volts
Heater Current .. 450 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak. ....oo.utiineeiiniiinaiiieeineasonteenueeosnenns 200 Volts
Heater Positive with Respect to Cathode
5 100 Volts
Total DC and Peak. . ..uuiitteiiiiiiiii ittt eiiiiteneeeennnnas 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded) (Each Section)
Grid to Plate 1.5 Pf
Input .......... . 2.2 Pt
[0 70 4oLV T 0.5 Pf
RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (Max.) . .veevieeiiiiuuniteeeenainnneeeesueeerereniinnnneenean 330 Volts
Plate Dissipation (Each Plate) (Max.)............ 2.0 Watts
Plate Dissipation (Plates 1, 2, and 3) (Max.) ..... 6.0 Watts
Positive Grid Voltage (Max.) .....ceeiiiiiiniinnneeennnnns 0 Volt
Negative Grid Voltage (Max.) .......iiiiiiiiiiiiieneiiiiiiiieraeenennannns 50 Volts
CHARACTERISTICS AND TYPICAL OPERATION
Class A1 Amplifier—Each Section
Plate VOIage «vvvnnit ittt ittt ittt 125 Volts
Grid Voltage ..... -1.0 Volt
Plate Current 4.2 Ma
Plate Resistance 13,600 Ohms
TransCONAUCEANCE .. iviittiiee ettt iietaittenneeitieceeesnnnsnaeessennnnns 4200 umhos
Amplification Factor .........oviiiiiiiiiii i i 57
ECTOr Ib = 20 4@ v\ttt it e it i e i e e -4 Volts

DAMPER 6DA4A/6DM4A

12D4A, 17D4A

Heater-Cathode Diode

Construction (5)p

Base ........oociiiiit

Basing() . iiiiiiiiiiiiiiiiiiieieaea 4 l

Outline ...ttt 0 o
Maximum Diameter ............ 1.188 In. N
Maximum Seated Height ....... 2.750 In. . »
Maximum Overall Height ...... 3313 In. ROLION

(53

ELECTRICAL DATA
HEATER OPERATION
17D4A 12D4A
Heater Voltage 16.8 12.6
Heater Current 450 600
Heater Warm-up Time 11 11
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
DC

6DA4A/6DMAIA
6.3 Volts
1200 Ma
— Seconds

1000 Volts
5000 Volts
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Heater Positive with Respect to Cathode

............................................... 100 Volts
Total DC and Peak...... et eeeeeeettii et ettt e 300 Volts
DIRECT INTERELECTRODE CAPACITANCES
Heater to Cathode .. ...iuueeiiiiiiiieiiieeeinareneeesrssenonasssssossenans 3.0 Pf
Plate to Cathode and Heater.. 9.0 Pf
Cathode to Plate and Heater........ooviiiiei i iiiiiiiiiiiiiienniiennans 7.0 Pf

RATINGS (Design Maximum Rating System)
Damper Service?)

Peak Inverse Plate Voltage (MaX.) ......coiiiiiiiiiiiiiiiiiieenatenannnnns 5000 Volts

Plate Dissipation (Max.) ......civvviiiiiininnneannns 8.0 Watts

Steady State Peak Current (Max.) .. ceee 900 Ma

DC Plate Current (MaX.) ...civeuueereeeeeeiionnnonnnesssonorcssssnssaenens 185 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop forIb =340 Ma ........... P et 30 Volts
NOTES:

(1) Pins 1, 2, 4, and 6 should not be used as tie points.

(2) Foroperation in a 525 line, 30 frame system as described in ''Standards of Good Engineer-
ing Practice for Television Broadcast Stations: Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

BDE4 DAMPER

17DE4, 22DES

Heater-Cathode Diode

Construction .......cocciinnnn Octal T-9
Base®™ .......... P Octal 5 Pin, B5-85 T9
Basing@ ...ttt 4CG
Outline ........ 9-44
Maximum Diameter ..... ..1.188 In.
Maximum Seated Height ....... 3.250 In.
Maximum Overall Height ...... 3.813 In. | [M‘ [
ELECTRICAL DATA
HEATER OPERATION
22DE4 17DE4 6DE4
Heater Voltage................. e iteeeeaaiaee e 22.4 17 6.3 Volts
Heater Current ..........ccvvnnnnn 450 600 1600 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
5 e 900 Volts
Total DC and PeaK.cuuuiuutenneeiiarttirneeeaoeesseeisnesonneseonaeennns 5500 Volts
Heater Positive with Respect to Cathode
5 100 Volts

Totai DC and Peak 300 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Heater to Cathode .......iiiiiiiiiiiii it iiiiiiinneaeeenn
Plate to Cathode and Heater
Cathode to Plate and Heater

RATINGS (Design Maximum Rating System)
Damper Service

Peak Inverse Plate Voltage (Max.)@ .........civviinnnnn, TSN 5500 Volts

Plate Dissipation (Max.) .............c.v... e e 6.5 Watts

Steady State Peak Current (Max.) . 1100 Ma

DC Plate Current (Max.) ....eeiiuiiieiteintiiiiiieaareerineensosennecaiiennn 180 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib =350 Ma ....cviiruiiiiiiiiiiiiiiiiiineiaiinnnnns 34 Volts
NOTES:

(1) On some base arrangements Pins 1, 4, and 6 are omitted.

(2) Pins 1, 2, 4, and 6 should not be used as tie points.

(3) Foroperationinab525line, 30 frame system as described in *'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,*’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.
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Color Television Type BDEB

IF AMPLIFIER

4DE6
Sharp Cutoff Pentode
Construction ............. Miniature T-5%;
Base ............ ...Button 7 Pin, E7-1
Basing ..ooviiiiiiiiiiiiiiiiiiiieeaa CM
[ TV {1 - 2 5-2
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.
M
ELECTRICAL DATA 1tu i
HEATER OPERATION
4DE6 6DE6
Heater Voltage...............oooiivunns 4.2 6.3 Volts
Heater Current .......... 450 300 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak...uvviiiiiiininnenieeeeiinnuneeensneeeenronannnnas 200 Volts
Heater Positive with Respect to Cathode
5.7 3 100 Volts
Total DC and Peak........ Fe b eiea et et 200 Volts

DIRECT INTERELECTRODE CAPACITANCES
Shielded Unshielded

Grid No. 1to Plate .......cciuiiiiiiiiiiiiiiiiiiiiiiiineenn, 0.015 0.025 Pf
Input: glto(th+ k+ g2+ g3+ 1IS) . 6.5 6.5 Pt
Output: pto(h+ k+ g2 4+ 83+ IS).cciiiiiiiiiiiiiiinnnen. 3.0 2.0 Pf
RATINGS (Design Maximum Rating System)

Class Al Amplifier

Plate Voltage (Max.) ........coeeueniiees 330 Volts
Grid No. 2 Supply Voltage (Max.) 330 Volts
Grid No.2Voltage ......covvveeeiiiieiinnnnnnns See Rating Chart (Gen. Info. Sec.)

Plate Dissipation (Max.) 2.3 Watts
Grid No. 2 Input (Max.) 0.55 Watt

Positive Grid No. 1 Voltage (Max.) «.vovovmeeissomimeii, 0 Volt

CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier

Plate Voltage ........ hesenasenaastatssesasaentississecenanssassassssccans 125 Volts
Grid No. 3 Voltage .. L. Connected to Cathode at Socket
Grid NO. 2VOIaBe ..vo ittt ittt ittt iiiiiei et iiieeranaenns . 125 Volts
Cathode Bias Resistor 56 Ohms
Plate Current .. ....eei ittt 15.5 Ma
Grid No. 2 Current .. e e cees 4.2 Ma
Transconductance ........... 8000 umhos
Plate ResSiStance (APPrOX.) uuveieeeerennneessoeeeeeeeionnnnnnns 0.25 Megohm
Transconductance with Ecl = -5.5, Rk =0 N 700 umhos
EClfOr ID =20 4@ ..\ttt iiiniiniiins et iaaannnnnnsonaseeesonsnnnns -9 Volts
VERTICAL DEFLECTION 6DET

OSCILLATOR and AMPLIFIER

10DE7, 13DE7, 19DE7

Dissimilar Double Triode

Construction ............ .Miniature T-6'2
Base Button 9 Pin, E9-1
9

Basing ...

Outline .
Maximum Diameter ..... e 0.875 In.
Maximum Seated Height ....... 2.375 In.

Maximum Overall Height ...... 2.625 In.

i
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ELECTRICAL DATA
HEATER OPERATION

Sylvania Technical Manual

19DE? 13DE7 10DE? 6DE?
Heater Voltage.......cccoivviiiiiniinnns 19.4 13.0 9.7 6.3 Volts
Heater Current ......... 300 450 600 900 Ma
Heater Warm-up Time 11 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....uueiiiiiiiineininiieiniiiereeenaniinnennens 200 Volts
Heater Positive with Respect to Cathode
0 100 Volts
Total DC and Peak 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section No. 1

Grid to Plate ................. 4.0
Input: gto(h+ k) .. 2.2
Output: p to (h + k) 0.52

RATINGS (Design Maximum Rating System)
Vertical Deflection Oscillator and Amplifier("
Section No. 1

Oscillator
DC Plate Voltage (Max.) ....cciiiiiiiiininiinineninennn, 330
Peak Positive Pulse Plate Voltage (Abs. Max.).. —
Peak Negative Pulse Grid Voltage (Max.) ...... 400
Plate Dissipation (Max.)@) ...... 1.5
Average Cathode Current (Max.). 22
Peak Cathode Current (Max.)....cccovveniiiiinnnnn.. 77
Grid Circuit Resistance (Self Bias) (Max.)............ 2.2

CHARACTERISTICS AND TYPICAL OPERATION

Plate Voltage
Grid No. 1 Voltage ...
Plate Current
Transconductance
Amplification Factor
Plate Resistance (Approx.) ...
Grid Voltage for Ib = 10 ua....
Grid Voltage for Ib = 50 ua....
Plate Currentat Ec =-24VdC......civviniriiinnnnnn
Zero Bias Plate Current

Eb =60 V; Ec = 0 (Instantaneous Values)

NOTES:

Section No. 2
8.5 Pf
5.5 Pf
1.0 Pf

Section No. 2
Amplifier

275 Volts

1500 Volts

250 Volts

7.0 Watts
50 Ma
175 Ma

2.2 Megohms

Section No. 2

150 Volts
-17.5 Volts
35 Ma
6500 umhos
6.0
925 Ohms
— Volts
-44 Volts
10 Ma

80 Ma

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate bias resistor or other suitable means

is required to protect the tube in the absence of excitation.

60I8

7DJ8, 12DJ8

VHF CASCODE AMPLIFIER

Double Triode

Construction ...... e Miniature T-6%

Base

Basing

Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In.

ELECTRICAL DATA
HEATER OPERATION

12DJ8 DJ8
Heater Voltage 12.6 7.0
Heater Current .. 180 300
Maximum Heater-Cathode Voltage
RMS, Voltage Between Cathode and Heater
(Grounded Cathode Section)............ccvvuuuns 50 80

Il

6DJ8
6.3 Volts
365 Ma

50 Volts
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DC Component of Cathode to Heater Voltage

(Grounded Grid Section)........coiiieeiiiiiinian 130 130 130 Volts
Peak Voltage Between Cathode and Heater;
Cathode Positive with Respect to Heater

(Grounded Grid Section) .....ccciiiiiiiiiiiie.s 150 180 150 Volts

DIRECT INTERELECTRODE CAPACITANCES

Unshielded Shielded
Grounded-Cathode Section")

Grid to All Elements Except Plate......................000e 33 33 Pt
Plate to All Elements Except Grid 1.8 2.5 Pf
Plate to Grid .......cciiiiiiiiiiiiaanennnnnn 1.4 1.4 Pf
Gridto Heater ....oiiiiiiiiiiiiiiiiiiiii it iiiiiaeees 0.13 0.13 Pf
Grounded-Grid Section™"
Cathode to All Elements Except Plate 6.0 6.0 Pf
Plate to All Elements Except Cathode 2.8 3.7 Pf
Plateto Grid .......c.ciiiiiiiiiiiiiiienns 1.4 1.4 Pf
Cathode to Heater . e . 2.7 2.7 Pf
Plate to Cathode.........ooiiiinii it iiiiieenns 0.18 0.16 Pf
Plate (Grounded-Grid Section) to Plate

(Grounded-Cathode Section) (Max.) ........coovuivvinnns 0.045 0.15 Pf
Grid (Grounded-Cathode Section) to Plate

(Grounded-Grid Section) (Max.) ......ccooiiiiiiiuieiinnnn 0.005 0.005 Pf
RATINGS (Design Center Rating System) (Each Section)
Plate Supply Voltage (Ib =0Ma) (Max.).cooeereniiiiinnnnnnns e 550 Volts
Plate Voltage (Max.)@) ... ... . ittt iinnnns . 130 Volts
Plate Dissipation (Max.) ... 1.8 Watts
Cathode Current (Max.).............. 25 Ma
Negative Grid Volitage (Max.) . 50 Volts
Grid Circuit Resistance (Max.)....... 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier (Each Section)
Plate Voltage 90 Volts
Grid Voltage ......... -1.3 Volts
Plate Current 15 Ma
Transconductance

12,500 yumhos
Amplification Factor 33
Equivalent Noise Resistance ....... S

NOTES:

(1) Grounded-cathode section (Section No. 1) connects to Pins 6, 7, and 8. Grounded-grid
section (Section No. 2) connects to Pins 1, 2, and 3.

(2) In order not to exceed the maximum permissible plate voltage when the cascode ampli-
fier has AGC voltage applied to it, a voltage divider is recommended for the grid of the
grounded-grid section (Circuit A).

With grid current biasing for the grounded-cathode section, the plate voltage across this
section should not exceed 75 volts when an AGC voltage is not utilized (Circuit B).

300 Ohms

CIRCUIT A
\ B+
VOLTAGE
J— DIVIDER

AGC

VOLTAGE -
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CIRCUIT B
GRID
LEAK
BIAS

_| B+

.||=
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Color Television Type

IF AMPLIFIER

6DK6

3DK6, 4DK6, 12DK6

Sharp Cutoff Pentode

Construction ............. Miniature T-5Y%;
Base ......... ..Button 7 Pin, E7-1
Basing ... e, 7CM
Qutline ...t 5-2
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.
ELECTRICAL DATA
HEATER OPERATION
12DK6 4DK6 3DK6
Heater Voltage...........ccoviiiineninnnnn 12.6 4.2 3.15
Heater Current ..................... 150 450 600
Heater Warm-up Time ............. —_ 11 11
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
DC Component ......coviiiiiiieennnns — 200 200
Total DCand Plate.................... 200 300 300
Heater Positive with Respect to Cathode
PN 100 100 100
Total DC and Peak 200 200 200
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 1to Plate (MaxX.)..uovuuiiiuet it iniieiiintiiieiaieienineanneens
Input ... .

Output
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.)
Grid No. 2 Supply Voltage (MaxX.) covuuieinriiineiisnnennnnsennsoeronsianans
Grid No. 2 Voltage .......coivviiiiieinnnnnnens
Plate Dissipation (Max.) .........oiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniennaes
Grid No. 2 Dissipation (Max.) .....oovviviiiiennnan.
Positive Grid No. 1 Voltage (Max.) .......ccciiiieiieinnianeeererernninnnnns
CHARACTERISTICS AND TYPICAL OPERATION

Lo =L I e § & =N
Grid No. 3 Voltage (Suppressor)
Grid NO. 2 Voltage .o ivte ittt iiiiiiieeee ettt etenninnnesseeeeernnnnnnas
Cathode Bias Resistor
Plate Current ......
Grid No. 2 Current
Transconductance
Plate Resistance.........cviveveerenrnrnnrnieenenens

Grid No. 1 Bias for Ib 0f 20 p@ (APPrOX.) . utveeeneereeneeneneeeeeneensennenn

6DK6
6.3 Volts
300 Ma
— Seconds

— Volts
200 Volts

100 Volts
200 Volts

0.025 Pf
6.3 Pf
1.9 Pf

330 Volts
330 Volts

. Info. Sec.)

2.3 Watts

125 Volts

Connected to Cathode at Socket

125 Volts

56 Ohms
12.0 Ma

3.8 Ma
9800 umhos
0.35 Megohm
-6.5 Volts
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VERTICAL DEFLECTION EDN7
OSCILLATOR and AMPLIFIER
Double Dissimilar Triode
Construction ................... Octal T-9
Base ...........cooail Octal 8 Pin, B8-142 T9
BaSIiNE ivvteriiiiieiiniiiiiiaianiinen 8BD
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ... .2.438 In.
Maximum Overall Height ...... 3.000 In. | W |
ELECTRICAL DATA
HEATER OPERATION
Heater Voltage 6.3 Volts
Heater Current 900 Ma
Maximum Heater-Cathode Voltage
Heater Positive with Respect to Cathode
[ T O 0o T oY o oY 0 -1 o 100 Volts
Total DC and Peak. .. ..ottt iiieiieiieiineineenns 200 Volts
Heater Negative with Respect to Cathode
Total DC and Peak......... e ettt teei it et i et 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section 1 Section 2
4.0 5.5 Pt
2.2 4.6 Pf
0.7 1.0 Pf
RATINGS (Design Maximum Rating System)
Vertical Vertical
Oscillator Deflection
Service Service
(Section 1)) (Section 2)™"
DC Plate Voltage (Max.) .....oiiiiiiiinniiiiinan.. 350 550 Volts
Peak Positive Pulse Plate Voltage (Max.) —_ 2500 Volts
Peak Negative Grid Voltage (Max.) 400 250 Volts
Plate Dissipation (Max.) .......cvviiieiiiinnnnn.. 1.0 10@) Watts
DC Cathode Current (Max.) .......coeeviuievnnnnnn, - 50 Ma
Peak Cathode Current (Max.)....covvevenniinennns — 150 Ma
Grid Circuit Resistance
With Fixed Bias (Max.) ..........oeviiiiinionnns 2.2 2.2 Megohms
With Cathode Bias (Max.) .........ccovvvvnnenn.. 2.2 — Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Section 1 Section 2
(Oscillator) (Amplifier)
Plate VOItage . .ovvinieiiiiiieiiiiiiiiennneannanns 250 150 250 Volts
Grid Voltage ..... bttt e e et -8.0 03 -9.5 Volts
Amplification Factor 22.5 — 154
Plate Resistance (APProxX.) «..ceveeeeeeeiueennnnnn. 9000 — 2000 Ohms
Transconductance ...........ccievieiininnneneenaa 2500 — 7700 umhos
Plate Current ......ooiiiiiiiiiiinineiinenneneenn 8.0 68 41 Ma
Grid Voltage (Approx.)
[T 17 T A Y PN -18 — =22 Volts
ID =50 p@.ceuunneneiirinanieeiennonnnanneennnnas — — =23 Volts
NOTES:

(1) For operation in a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid-leak bias, an adequate cathode-bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

(3) Applied for short interval (two seconds maximum) so as not to damage tube.
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6“04 DAMPER

12DQ4, 17DQ4

Heater-Cathode Diode

Construction .................. Octal T-9 '
Base ......iiiiiiiiiiiieeeans Octal 5 Pin ()
Basing .......iiiiiiiiiiiiiiiiiiiiia 4CG
Outline ......oiiiiiiiniinnnnnnnnnn, 9-15
Maximum Diameter ..... ..1.188 In u ”o
Maximum Seated Height .......2.875 In. o o
Maximum Overall Height ...... 3.438 In. ne ]
406

ELECTRICAL DATA
HEATER OPERATION

17DQ4 12DQ4 6DQ4
Heater Voltage........ooiiiiiiiiiiiiiiiiiinininnnnenn, 16.8 12.6 6.3 Volts
Heater Current .......... 450 600 1200 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
DC .

900 Volts
5500 Volts

100 Volts
300 Volts

DIRECT INTERELECTRODE CAPACITANCES

Heater to Cathode ............... 4.0 Pf
Plate to Cathode and Heater 5.0 Pf
Cathode to Plate and Heater 8.5 Pf
RATINGS (Design Maximum Rating System)

Peak Inverse Plate Voltage (Max.) ........oviiiriemiiinreninnnennnnannnnns 5500 Volts

Steady State Peak Plate Current (Max ) 1000 Ma
DC Output Current (Max.) ..... 175 Ma
Plate Dissipation (Max.) 6.0 Watts
CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib =250 Ma .....ccvvitiiiiiiiiiniieennnnnnnnnnnenns 32 Volts

Color Television Type

HORIZONTAL
6“05 DEFLECTION AMPLIFIER

Beam Power Pentode

Ll
T2
Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 4.250 In.
Maximum Overall Height ...... 5.000 In.
ELECTRICAL DATA g
HEATER OPERATION
Heater Voltage. . ....iii ittt ittt ittt ittt iiaeeaasnaaesiasanns 6.3 Volts
Heater Current ... ... ittt tiiiiiieainnareeeoaaiaissesessanennns 2500 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK.....vvuutiiiieeaiiieiniueesnnieinisnnesonseannnens 200 Volts
Heater Positive with Respect to Cathode
0 L 100 Volts
Total DC and PeaK. ....ouuuiriieteetenitiieneeenuineeeeeonoeasninnnnns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshuelded)
Grid No. 1 to Plate 0.5 Pf

lnput ...l Ceeeees 23 Pf
Output .. . 11 Pf
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RATINGS (Design Maximum Rating System)

Horizontal Deflection Amplifier®)

DC Plate Supply Voltage (Boost + DC Power Supply) (Max.)
Peak Positive Pulse Plate Voltage (Max.)
Peak Negative Pulse Plate Voltage (Max.)
Grid No. 2 Voltage (Max.) .........cceiuunnnn.

Peak Negative Grid No. 1 Voltage (Max.) ............
Plate Dissipation (Max.)@) ..........ciiiiiiieiiinnnn
Grid No. 2 Dissipation (Max.) .......
Average Cathode Current (Max.).....
Peak Cathode Current (Max.) ......

Grid No. 1 Circuit Resistance (Max.)..........

Temperature (At Hottest Point) (Max.) .......coiiiineiiiinnnnnnnennnnanns
CHARACTERISTICS AND TYPICAL OPERATION

Plate Voltage ............covviiiiiiinnnn.

Grid No. 2 Voltage
Grid No. 1 Voltage
Plate Current ..............
Grid No. 2 Current
Transconductance ...........
Plate Resistance (Approx.) ...
Amplification Factor® ,....
Eclforlb=10Ma .......ioiuiiiuinininirininninnneannns
INSTANTANEOUS PLATE KNEE VALUES
Eb =70V, Ec2=125V, and Ecl1 =0V
Ib = 550 Ma, and ic2 = 42 Ma

NOTES:

163

900 Volts
7000 Volts
1500 Voits

175 Volts

200 Volts

24 Watts

3.2 Watts

285 Ma
1000 Ma
0.47 Megohm

240 °oC

175 Volts
125 Volts
-25 Volts
110 Ma
5 Ma
10,500 ymhos
5500 Ohms
33
-75 Volts

(1) For operation in a 525 line, 30 frame system as described in *‘‘'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-

able means is required to protect the tube in the absence of excitation.

(3) Triode connected with Eb and Ec2 = 125 V and Ecl = -25 V.

HORIZONTAL 6D06B/6GW6

DEFLECTION AMPLIFIER 12DQ68/12GW6
17DQ6B/17GW6
Beam Power Pentode
Construction ............. «....Octal T-12 H
Base ..........5 6 o0r7 Pin, B5-190, B6-122
B6-148, B7-111 or B7-119
TopCap .eeevivenrennnnnns ...Cl-2o0r C1-3 T2
BaSiNE tiveeernenennnnnnnns veees...6AM
Outline ........cvveen ..12-19
Maximum Diameter ...... .1.563 In.
Maximum Seated Height .......3.688 In. -
Maximum Overall Height ...... 4.250 In. o0
ELECTRICAL DATA
HEATER OPERATION
17DQ6B/ 12DQ6B/ 6DQ6B/
17GW6 12GW6 6GW6
Heater Voltage.....ovvviiiieeeeniinnnennnnnss 16.8 12.6 6.3 Volts
Heater Current ..... PN e 450 600 1200 Ma
Heater Warm-up Time .... 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak...... Cetesseeetnnranssrreiirrennanrans ceevessesenes 200 Volts
Heater Positive with Respect to Cathode
5 L 100 Volts
Total DCand Peak......ovviiiiniiiiiiiiiiiinniinneennennnnns sesessaaae 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 1 to Plate ......... . .. 0.5 Pf
[T = ¥ ) S . 15.0 Pf
OULPUL L iiiiiiittieiiieerrereceesansasasssatosnnsnonnnsnnssees 7.0 Pf
RATINGS (Design Maximu
Horizontal Deflection Amplifier("
DC Plate Supply Voltage (Boost + DC Power Supply) (Max.) ............. 770 Volts
Peak Positive Pulse Plate Voltage ..........ccccviiiiiiiiiiiennenennnans 6500 Volts
Peak Negative Pulse Plate Voltage (Max.) ......ccciiiveeieieonnnnennenns 1500 Volts
Grid No. 2 Voltage (Max.) .......ccceevnunnn. eecceserecsssnnssoasssan 220 Volts
Grid No. 1 Voltage (Max.) ......cveiiiiiiiineriecennnnans teesrsesansenan . -55 Volts
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Peak Negative Grid No. 1 Voltage (Max.) ......ccoiiiiiiiiiiiiiiiaiaiins 330 Volts
Plate Dissipation (Max.)@) ... ... ittt iiriiiieaaaannn 18 Watts
Grid No. 2 Input (MaX.) ..uiutttiiiiiiiiiiiiiiieeteeeeiiieresennanonannns 3.6 Watts
Average Cathode Current (Max.)........cuiiiiieiiiiiiiiiinanerennnannnns 175 Ma
Peak Cathode Current (Max.) .........ccoiiviiinn..n .. 610 Ma
Grid No. 1 Circuit Resistance (Max.) .. 1.0 Megohm
Bulb Temperature (At Hottest Point) (Max.) .........civiiiiiiiiiiinnn.. 220°C
CHARACTERISTICS AND TYPICAL OPERATION

[ T G Lo | € 1 = - 250 Volts
Grid No. 2 Voltage 150 Volts
Grid No. 1 Voltage ... -22.5 Volts
Plate CUrrent ... i i i e i e 65 Ma
Grid NO. 2 CUrPrent . ...ttt iiiiiieeeetsnaninnnns 1.8 Ma
Transconductance ............ 7300 pmhos
Amplification Factor® ........

Plate Resistance................. 18, 000 Ohms
Ecl for Ib = 1.0 Ma (Approx) -42 Volts

INSTANTANEOUS PLATE KNEE VALUES

Eb =60V, Ec2 =150V and Ecl =0V

Ib = 345 Ma, and Ic2 = 27 Ma

NOTES:

(1) Foroperationin a525tine, 30 frame system as described in ‘*Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.

(3) Amplification factor with tube operating as a triode with 150 volts on the plate and Grid
No. 2 and -22.5 volts on Grid No. 1.

AVERAGE PLATE CHARACTERISTICS

R e e EE L L]

T 1 I
c—
142 [ =200 VOLTSL ! bt
.1b7—f— Ec2 =TT »ij_f» 1

|
N T —
e e e
; LT : Ahan
T
—

200 3 400

i
&

= S
1 [ i
Ef=RATED VALUE

!
! T
T ﬁ T#E@ EC1=0 VvOLTS
LI

L
I

CURRENT (IC2) IN MA

8
CURRENT (Ip) IN
1
I
1
11

E

OUTY CYCLE=10%

1
g T URRRE [
. N ~-=§ﬁ*“”**ﬁ€2=200 VOLTS|
y T Lj}- ==
It : T HHH
0 100 200 300 400
PLATE VOLTAGE

1
LU
e

6DR] VERTICAL DEFLECTION
OSCILLATOR and AMPLIFIER

10DR7, 13DR7

Double Dissimilar Triode

Construction ............. Miniature T-6\4
Base ..Button 9 Pin, E9-1
Basing
Outline

Maximum Seated Height 2375 In.
Maximum Overall Height ...... 2.625 In.

JUU U
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ELECTRICAL DATA
HEATER OPERATION

13DR7
Heater Voltage 13
Heater Current 450
Heater Warm-up Time 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Gridto Plate ...... ...ttt iiiiieieniiineiones .
Input: gto (h+ k) 2.2
Output: p to (h + k) 0.34

RATINGS (Design Maximum Rating System)
Vertical Deflection Oscillator and Amplifier")

10DR7
9.7
600
11

Section No. 1
4.5

Section No. 1

Oscillator
Plate Voltage (MaX.) ......ciiiiiiiiininneraneeaneeanns 330
Peak Positive Pulse Plate Voltage (Abs. Max.)..... —
Peak Negative Pulse Grid Voltage (Max.) 400
Plate Dissipation (Max.)® ........coouuu... 1.0
Average Cathode Current (Max.).......... 20
Peak Cathode Current (Max.) ........... 70
Grid Circuit Resistance Self Bias ........ 2.2

CHARACTERISTICS AND TYPICAL OPERATION

Plate Voltage .........vviviiieiiiiiiiiinrnnnennaes e 50
Grid No. 1 Voltage -3
Plate Current .................000e. 1.4
Transconductance ................ 1600
Amplification Factor .............. 68
Plate Resistance (Approx.) ......c.oeevennn.. 40,000
Ec for Ib = 10 ya (Approx.).... 5.5
Ec for Ib =50 ua (APProx.)........... —
Ib at Ec = =24 VdC (APProX.) ...eevrvrneereereronnnnnns —_

INSTANTANEOUS PLATE KNEE VALUES (Section No. 2)
Eb=60V; Ec=0
Ib = 80 Ma

NOTES:
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6DR7
6.3 Volts
900 Ma
— Seconds

200 Volts

100 Voits
200 Volts

Section No. 2
8.5 Pf
5.5 Pf
1.0 Pf

Section No. 2
Amplifier
275 Volts
1500 Volts
250 Volts
7.0 Watts
50 Ma
175 Ma
2.2 Megohms

Section No. 2
150 Volts
-17.5 Volts
35 Ma
6500 umhos
6.0
925 Ohms
— Volts
-44 Volts
10 Ma

(1) For operationin ab525iine, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycie.

(2) In stages operating with grid leak bias, an adequate bias resistor or other suitable means

is required to protect the tube in the absence of excitation.

AVERAGE PLATE CHARACTERISTICS
(Section No. 1)
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AVERAGE PLATE CHARACTERISTICS
(Section No. 2)
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PLATE VOLTAGE

Color Television Type
6084 VHF AMPLlFTER
2Ds4

High Mu Triode

Construction ............ Nuvistor, Metal
Base..Ceramic Wafer Twelvar 5 Pin, E5-65
Basing ....civiiiiiiiitiiiiiiiiinnns 12AQ
Outline
Maximum Diameter ............ 0.440 In.
Maximum Seated Height ....... 0.625 In.
Maximum Overall Height ...... 0.800 (n.

ELECTRICAL DATA
HEATER OPERATION

2DS4 6DS4
Heater Voltage........ . 2.1 6.3 Volts
Heater Current ......... 450 135 Ma
Heater Warm-up Time 8 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK...uuvutuintuiiieiiesenesionrnreeieaeasnsnsnensanens 100 Volts
Heater Positive with Respect to Cathode
Total DC and PeakK......ovvuiiiaiueanreneineensosaaeenssseessenecnsanns 100 Volts
DIRECT INTERELECTRODE CAPACITANCES
[T T TR { N o T ) € 0.92 Pf
input: gto(h+ Shelf) .....ccvvvtn 4.3 Pf
Output: p to (h + k + Shell) 1.8 Pf
Heater to Cathode ..........cccvvuuen 1.6 Pf
Plate to Cathode ........iiviiiiiiiiiiiiietieneerenroeirsenetosnsconneenns 0.18 P¢
RATINGS (Design Maximum Rating System)
Plate Supply Voltage (Max.) ....couiiniiieenennenneneraeaneansecensenerases 300 Volts
Plate Voltage (Max.) 135 Volts
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Plate Dissipation (MaX.) .....uiiieeiiiiiiiiiittieieeioninnssnenennannnns 1 Watt
DC Cathode Current (Max.) ........ccvivivinninnnns .. 15 Ma
Negative Grid Voltage (Max.) 55 Volts
Positive Grid Voltage (Max.) 0 Volt
Grid Circuit Resistance
Fixed BiasS (MaX.) ..uvuiiiiiiiunnneeeroeucuntnoneeoasanaaaseaaccsceeaacas 0.5 Megohm
Self Bias (MaX.) tuttiiiniinuneeeeenerosesennserorossssosnnsnocesesosnnnnns 2.2 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate VoItage ..ottt et it 70 110 Volts
Grid Resistor .............. - 47,000 — Ohms
Cathode Resistor ... — 130 Ohms
Plate Current ...... 7 6.5 Ma
Transconductance e 12,500 9000 umhos
Amplification Factor ............... 68 63
Plate Resistance (Approx.) ......... 5440 7000 Ohms
Ec for Ib = 100 ga (Approx.)........ . .. — -5 Volts
Ecfor Ib =10 ua (APPrOX.) ..o tiitunnenneeenrreconnaeracennnoanans — -6.8 Volts
VERTICAL DEFLECTION 6DTH

AMPLIFIER

12DT5, 25DTS5

Beam Power Pentode

Maximum Diameter .
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA
HEATER OPERATION

25DTS 12DTS 6DTS
Heater Voltage 25 12.6 6.3 Volts
Heater Current . 300 600 1200 Ma
Heater Warm-up Time .........ccovviiinnnnnnnans 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak 200 Volts

...................... 100 Volts
200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 1to Plate .......oiiiiiiiiiii ittt iiiteeneennneennneeanas 0.57 Pf

Input: gl to (h + k) 12.5 Pf
Output: pto (h + k) 4.9 Pf
RATINGS (Design Maximum Rating System)
Vertical Deflection Amplifier)
Plate Voltage (Max.) .....c.uiiieeiineieneesnneoeaneeenneennnseenneesnnnns 315 Volts
Grid NO. 2 VOItage (MAX.) t.uuurvesrtteeeennaneeeeeerrrsonnnnnnnnsseennnns 285 Volts
Peak Positive Pulse Plate Voltage (Abs. Max.).....covvieiiiininenennnnnnns 2200 Volts
Peak Negative Pulse Grid Voltage (Max.) ............ e reieaea, 250 Volts
Plate Dissipation (Max.)@ ,..........c.ocvvviinnnnn .. 9.0 Watts
Grid No. 2 Dissipation (Max.)® ...... . 2.0 Watts
Average Cathode Current (Max.)...... e 55 Ma
Peak Cathode Current (MaxX.) ...i.uiiiiiiinnieeneenearneeenaranensnnnannn 190 Ma
Grid Circuit Resistance

Fixed Bias (MaX.) ..u.uiiiinieiiinieineionieieiiironsesesiossnnennnennns 0.5 Megohm

Cathode Bias (MaX.) ....oiiuiiriuneetonnoennneeeeeseroennnoannncesennnns 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ................. ettt e ettt ettt aeeanaas 250 Volts
Grid No. 2 Voltage .. .. .. . 250 Volts
Grid No. 1 Voltage .. ceen -16.5 Volts
Plate Current ...... 38 Ma
Grid No. 2 Current 2.0 Ma
Transconductance .. 6200 umhos
ECl for Ib = 100 p@ (APPrOX.) i ueeeueniieaetoeeoeaasossansnnnsososssssanns =35 Volts
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INSTANTANEOUS PLATE KNEE VALUES
Zero Bias: With Eb =60 V and Ec2 = 150 V

Plate Current ..........ccovvviniuns S e 100 Ma
Grid NO. 2 CUITENT  ..etttitiiiiite i teeeestosannnnussoconsssannnnsananns 15 Ma
NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,*’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.

Color Television Type
BDTBA FM DETECTYSR

3DT6A, 4DT6A

Sharp Cutoff Pentode

Maximum Overall Height ...... 2.125 In.
ELECTRICAL DATA TEN A

HEATER OPERATION
3DT6A 4ADT6A 6DT6A

Heater Voltage..........ooieviiiiiiiiiinenneennens 3.15 4.2 6.3 Volts
Heater Current ...t . 600 450 300 Ma
Heater Warm-up Time ......c..c.coiiiiiieeennnenans 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....cviiiiiiiiiiiiiitietirnnnnneeeeionennnnnnnnns 200 Volts
Heater Positive with Respect to Cathode
€ ittt e i et P 100 Volts
Total DC and Peak. ......cviiiiiiniinniniinniereeniiinnnseeeeenannnns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)"
Grid NO. 110 Plate .....iuiuuiiiitiiiiiiii ittt i eiiaiiaaeaiaannn 0.02 Pt
Grid No. 1 to Grid No. 3 0.1 Pf
Grid No. 3 to All Other Electrodes 6.1 Pf
Grid No. 1 to Grid No. 2, Grid No. 3, Heater,
and Internal Shield and Cathode ...........cooviiiiiiieeiiiiiiinnnnnn. 5.8 Pf
Grid No. 3to Plate ......iiiiiiiiiiiiiiiiiii ittt iiiiiiaeenaannn 1.7 Pf
RATINGS (Design Maximum Rating System)
FM Detector Service
Plate Voltage (Max.) .....veuuiiieetiiiiieserininierneesieeennnnnnieeeennns 330 Volts
Plate Dissipation (Max.) ...........coounn e 1.7 Watts
Grid No. 3 Voltage (Max.) ................ 28 Volts
Grid No. 2 Supply Voltage (Max.) 330 Volts
Grid No. 2 Voltage .......ccovviiiiiiniiniiinnnns See Rating Chart (Gen. Info. Sec.)
Grid No. 1 Voltage (Positive Bias) (MaX.) c..cvviiininnineeiiennananennnnns 0 Voit
Grid No. 2 Input
For Eb2 up to 165 VOItS (MaX.) .. iuuuitiiettteneeennnneeeeennnannnnonnneas 1.1 Watts
For Eb2 Between 165 and 330 Voits............ See Rating Chart (Gen. Info. Sec.)
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate SUPPly VOIaZe. ... vvi ittt ietietietaaeeinnsennnneennnns 150 Volts
Grid No. 3 Supply Voltage 0 Voit
Grid No. 2 Supply Voltage 100 Volts
Cathode Bias Resistor ................... 560 Ohms
Plate Current .........coovviiiiiiiiinnn, 1.55 Ma
Grid No. 2 Current ........oovvuiinenn, 1.80 Ma
Transconductance
Grid NO. 1 to Plate ....cuiiuiiiiiii ittt it enene e, 1350 umhos
Grid No. 3 to Plate ........... e e 515 umhos
Plate Resistance (APprox.) ............... .. 0.15 Megohm
Grid No. 1 Voltage for Ib = 10 xa -5.2 Volts
Grid No. 3 Voltage for Ib = 10 ua -4.2 Volts

NOTE:
(1) Shield No. 316 connected to cathode.
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RF AMPLIFIER or 6078
OSCILLATOR and MIXER
12DT8
High Mu Twin Triode
Construction
Base ..............
Basing®
Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In.
ELECTRICAL DATA JOUT
HEATER OPERATION
12DT8 6DT8
Heater Voltage. ...ttt iiiiiiaiaeeeinnnnnn, 12.6 6.3 Volts
Heater Current .......c..ouiiiiiiiiiiiiiiie it iiiiiiiaiannnaans 150 300 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....ouviiiiiiniientiieinnnnnaiisssonnnsseasininns 200 Volts *
Heater Positive with Respect to Cathode
DC tivriieiiiiineniiinnes 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CA|
! Section Section
No. 2
Gridto Plate .......iiiiiiiiiiiiiii i ittt i it . 1.6 P{
Input: gto(k+ h+1S) .... . 2.7 Pt
Output: pto(k+ h +1S) .... K 1.6 Pf
Heater to Cathode ............ . 3.0 Pf
Grounded Grid Operation
Input: kto(g+ h+1IS) 5.3 Pf
Output: pto(g+ h+ 1S) 2.8 Pf
RATINGS (Design Center Rating System)
Plate Voltage (MaxX.) ....uieetiiiiieniniiiiriiiiiteretesnnensnnsnseannans 300 Volts
Plate Dissipation (Max.) 2.5 Watts
Negative Grid Voltage (Max.) 50 Volts
Grid Circuit Resistance
Fixed Bias (Max.) ........... 0.25 Megohm
Self Bias (MaX.) «unuiiiiiireeiiiiiieteeeotnieaacscosaseresasssisossanans 1.0 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier—Each Section
Plate VOIaBe .. .oviiiiiiiieiee it ieneiiiennnissceaasonessanen 100 250 Volts
Cathode Bias ReSiStor ........covviiiiiiiiiiinniinennns .. 270 200 Ohms
Plate Current ......oouiiiiiiiiieiiiiiiietiitiiiiienennen .. 3.7 10.0 Ma
Transconductance . 4000 5500 umhos
Amplification Factor . 6 60
Plate Resistance. .......ooiiiiiiiiiiiiniiiieiiiniiinenneennns 15,000 10,900 Ohms
EC for Ib =10 p@ (APPrOX.)..ccuuuiiiiisrereniocasessaanenaons -5 -12 Volts

NOTES:
(1) Section No. 1 connects to Pins 6, 7, and 8.
(2) An internal shield is connected to Pin No. 9 to provide isolation between the two sections.

Color Television Type an4

UHF OSCILLATOR
2Dva

Medium Mu Triode

Construction ............ Nuvistor, Metal
Base..Ceramic Watfer, Twelvar 7 Pin, E7-83
BaSing .iiviveveriniiiiriiiiiiiinnnnns 12EA
Outline

Maximum Diameter ............ 0.440 In.

Maximum Seated Height .......0.625 In.
Maximum Overalt Height ...... 0.800 In.




170

ELECTRICAL DATA
HEATER OPERATION

2DV4
Heater Voltage................... Ceeieeaen eeeieeeeeeaies 2.1
Heater Current .......... . 450
Heater Warm-up Time 8

Maximum Heater-Cathode Voltage
DIRECT INTERELECTRODE CAPACITANCES
Grid to Plate
Grid to Cathode, Heater, and Shell ...............
Plate to Cathode, Heater, and Shell
Plate to Cathode
Heater to Cathode
Grid to Cathode. .. ... .ttt ittt
RATINGS (Design Maximum Rating System)
Class Al Amplifier
Plate Supply Voltage (Max.)") ...,
Plate Voltage (Max.)
Grid Voltage
Negative Bias (Max.) ....uiiuieiiiiiiiiiiiiii it inninie e
Peak Positive Bias (Max.) ..
Plate Dissipation (Max.)
Cathode Current (Max.)......o.ueiuiiieeteenieeaniieeiniiieaneesanenns
Grid Circuit Resistance®
Fixed Bias (Max.)
Cathode Bias (Max.
CHARACTERISTICS AND TYPICAL OPERATION
Plate Supply VoItage. ..o ueii ittt
Cathode Bias Resistor
Amplification Factor
Plate Resistance (Approx.)
Transconductance ..........
Grid Voltage for Ib = 10 ua...
Plate Current
Oscillator at 950 MH2
Plate Voltage
Grid Voltage
Grid Resistor
Plate Current
Grid Current

NOTES:

Sylvania Technical Manual

6DV4
6.3 Volts
135 Ma
— Seconds
100 Volts

1.8 Pf
4.4 Pf
1.9 Pf
0.25 Pf
1.4 Pf
3.7 Pt

300 Volts
125 Volts

-55 Volts

2 Volts

1 Watt
15 Ma

0.1 Megohm
0.2 Megohm

75 Volts
100 Ohms
35
3100 Ohms
11,500 ymhos
-7 Volts
10.5 Ma

60 Volts
-2 Volts
5600 Ohms

(1) A plate supply voltage of 300 volts may be used provided that a sufficiently large resistor
is used in the plate circuit to limit the plate dissipation to one watt under any condition

of operation.
(2) For operation at shell temperatures up to 135° C.

Color Television Type

DAMPER

60W4A

12DW4A, 17DW4A

Heater-Cathode Diode

Construction .............o..... Novar T-9
Base ........... Novar Button 9 Pin, E9-75
Basing) ..., 9HP
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 3.030 In.
Maximum Overall Height ...... 3.410 In.

ELECTRICAL DATA
HEATER OPERATION

17DWAA 12DWAA
Heater Voltage............c..covviiiiiiiinnenn 16.8 12.6
Heater Current .............. 450 600
Heater Warm-up Time 11 11

Maximum Heater-Cathode Voltage
Hsi)a(t:er Negative with Respect to Cathode

AL

6DWJIA
6.3 Volts
1200 Ma
— Seconds

900 Volts
5500 Volts

100 Volts
300 Voits
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DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Heater to Cathode ............ccovuuenn.

Plate to Cathode and Heater
Cathode to Plate and Heater
RATINGS (Design Maximum Rating System)
Damper Service

Peak Inverse Plate Voltage (Max.)@®
Plate Dissipation (Max.) .........civiieveenreinneeannnees
Steady State Peak Current (Max.) .
DC Plate Current (Max.)
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib = 350 Ma

NOTES:

(1) Pins 1, 3, 6, and 8 should not be used as tie points.
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Ll
o v oo
VVYO
332

............ 5500 Volts

8.5 Watts
1300 Ma

RURIRI 250 Ma

............ 25 Volts

(2) For operation in a525line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’*
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

Color Television Type

DAMPER

60W4B

Heater-Cathode Diode

Construction ................... Novar T-9
Base ...... .....Novar Button 9'Pin, E9-89
(Exhaust Tip on Base)
Basing ......iiiiiiiiii i 9HP
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height .......2.625 In.
Maximum Overall Height ...... 3.005 In.

The 6DW4B is identical to the 6DW4A except
for base with exhaust tip at bottom and
shorter bulb.

LRI

Color Television Type

KEYED AGC, SYNC SEP./AMP. (T)
VIDEO AMPLIFIER (P)

GDX8/ECLE4

10DX8/LCL8A

Triode and Pentode

Construction .............
Base .....iciiiiiinnnns
BasSing .c.iceiiiiiiennns
Outline ... ..
Maximum Diameter
Maximum Seated Height ....... 2.375 in.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage.......covviiiiiiiiiiiiiiiiniietieeneeannnnnnns
Heater Current ......cooieiiiiiiiiiiiieeernnnniaaerenneaconnnss
Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode

DC anNd PeaK...iiiiiiiiniereneiinennnnnseieeronnnonnnonanas

Heater Positive with Respect to Cathode

DC and Peak..... N ieseseseensacssseeeansesissssscncssnranren

DIRECT INTERELECTRODE CAPACITANCES
Pentode Section

Gl to All Elements (Except Plate)........cceeviiiiiieinnnennns
Plate to All Elements (Except Grid No. 1) ............
Plate to Grid No. 1 (MaxX.).covveeeeiiiniinniennecnnnns

Grid No. 1to Heater (Max.) ......ccceiiivieeerrennencnenennnnnns

JUU
10DX8/
LCcL8a 6DX8/ECL84
10.2 6.3 Volts
450 720 Ma

......... 200 Volts
........ . 200 Volts

oco»w
—~—wvo
VVVO
-
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Triode Section

Gl to All Elements (Except Plate). ... ...t ieiiiiiie e 4.0 Pf
Plate to All Elements (Except Grid No. 1) ....... ... it 2.3 Pt
Plate to Grid NO. 1 ... i e et 2.7 Pt
Grid to Heater (Max.) ...uutintennt it iii i na s 0.1 Pf
Coupling
Triode Plate to Pentode Grid No. 1 (Max.) .......ciiiiianiiiiiiniannnns 0.01 Pf
Triode Grid No. 1 to Pentode Grid No. 1 (Max.) .........coiiviiinn, 0.01 Pf
RATINGS (Design Center Rating System)
Pentode Section
Plate Supply Voltage (Max.) ...t s 550 Volts
Plate Voltage (Max.) ... it 300 Volts
Grid No. 2 Supply Voltage (Max.) .....veiiioiiie e 550 Volts
Grid NO. 2 Voltage (Max.) . .oeuirnite ettt 300 Volts
Cathode Current (Max.). ...t i ittt aaan 40 Ma
Plate Dissipation (Max.) .....eveiiiiioineiiniiiir e 4 Watts
Grid No. 2 Dissipation (Max.) ......ouiiiiiiuiiii it 1.7 Watts
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) ..ottt et i taiee e 1 Megohm
Cathode Bias (Max.) «.uuuuuiiiie ittt 2 Megohms
Triode Section
Plate Supply Voltage (Max.) ...t ittt eas 550 Volts
Plate VOItage (MaX.) . ....iiuuiitteeiaieiiiieeaaaeiiiaeer s 300 Volts
Cathode Current (Max.) . .. ottt ittt et it eannans 12 Ma
Plate DisSipation (MaX.) ...uiiuiiiiiinniiiia i aeanaiaananeninnaes 1 Watt
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) touuureitiiiiiiiiiiiieeaeaiiiiaieaaeeasaeannens 1 Megohm
Cathode Bias (MaxX.) .iiuuiiiriii it iia ittt ia e iiineneannaans 3 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Pentode Section
Plate Voltage ........ciiiiiiiiiiiiiii e 170 200 220 Volts
Grid No. 2 Voltage 170 200 220 Volts
Grid No. I Voltage -2.1 -2.9 -3.4 Volts
Plate Current .. ..... ... i 18 18 18 Ma
Grid No. 2 Current 3 3 3 Ma
Transconductance 11,000 10,400 10,000 yumhos
Plate Resistance.........ooiiiiineiinnnneniiienne, 100,000 130,000 150,000 Ohms
Amplification Factor (Grid No. 1 to Grid No. 2)..... 36 36 36
Triode Section
Plate Voltage ............ 200 Volts
Grid No. 1 Voltage -1.7 Volts
Plate Current ........... 3 Ma
Transconductance 4000 mhos
Amplification Factor ... oo e 65

6DZ4/6AF4A

2DZ4/2AF4B UHF OSCILLATOR
3DZ4/3AFAB

Medium Mu Triode

Construction ............. Miniature T-5%;

Base

Basing

Outline
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.500 In.
Maximum Overall Height ...... 1.750 In.

ELECTRICAL DATA
HEATER OPERATION
2DZ4/2AFAB  3DZ4/3AFAB  6DZ4/6AF4A

Heater Voltage................coouinnn 2.35 3.2 6.3 Volts
Heater Current ...............oovvin.n. 600 450 225 Ma
Heater Warm-up Time ................ 11 11 — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and Peak................. 180 180 50 Volts
Heater Positive with Respect to Cathode
DC .o 100 100 25 Volts

Total DC and Peak................. 180 180 50 Volts
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DIRECT INTERELECTRODE CAPACITANCES (Shielded)

[T e IR o Y ad -1 - 1.8 Pf
Input: gto(h+ k + ES) . 2.2 Pt
Output: pto(h + k + ES) . 1.3 Pf
RATINGS (Design Ma)nmum Ratlng System)

UHF Oscillator Service

Plate Voltage (Max.) ..veeiiiiiinninnneeineerisnnnnnns 135 Volts
Plate Dissipation (Max.) ........ocieevnnn. 2.3 Watts
Negative Grid Voltage (Max.) ............. 50 Volts
Grid Current (Max.)...ccoeviiininnninnnnn... 2 Ma
Cathode Current (Max.). .. .c.uueiiiinirnnierensnnnaaiinoseeseeeennnnnnns 20 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Class Al Amplifier

Plate SUPPlY VOIAGe. .. viiiiiii ittt ietiesanneeeainennaneas 80 Volts
Plate Resistor .............ovvunne .. 2700 Ohms
Plate Current ..........cccvviinnnn .. e 15 Ma
Transconductance ............... .. e 6700 umhos
Amplification Factor ............. .. 14

Plate Resistance (Approx.) e 2000 Ohms
EC fOr 1D = 20 4@ (APPIOX.) . iuueitttenesrsnnnsonsoseeennennonnnnnnarnnn -11 Volts
Oscillator at 1000 MHz ")

Plate Supply Voltage. ...ttt iiireniiiiiieeeenanninns 135 Volts
Plate Resistor .............. ...l .. .. 2700 Ohms

Grid Resistor 10,000 Ohms

Plate Current 15.5 Ma
Grid Current (Approx.) 800 na
NOTE:
(1) Measured in JEDEC Standard Oscillator No. 400.
Color Television Type BEA4
SHUNT REGULATOR

Beam Triode

Construction............. Compactron T-12
Base ......... ...Button 12 Pin, E12-74
Top Cap v iiviveieneriiiiieeiiaennanns C1-34
Basing ...ttt 12FA
Outline ...vviiiiiiiiieiiiiiiiannnn 12-90
Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 4.000 In.
Maximum Overall Height ...... 4.375 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage. ..c.ooiiviiiiiiiiiiii ittt itiiieeeeansasnennnenns 6.3 Volts
Heater CUFFENt .. .o.uttiie ittt tiniteiiie et iiineeaateoensasasssssnsaans 200 Ma
Maximum Heater-Cathode Voltage

Heater Positive with Respect to Cathode.................... Not Recommended

Heater Negative with Respect to Cathode 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

[T T IR To YN ad -} - N 0.036 Pf
Input: g to(h+ k) 1.9 Pf
Output: p to (h + k) 0.63 Pf
RATINGS (Design Maximum Rating System)

Plate-Supply Voltage, Unregulated (Max.)

60,000 Volts

Plate Voltage (Max.) .......ciiiiiiiienieeninnnnnnns 27,000 Volts
Negative DC Grid Voltage (Max.) .......c.ovvuuevnnn 135 Volts
Peak Negative Grid Voltage (Max.)") ........ 440 Volts
Plate Dissipation (Max.) 30 watts

DC Plate Current (Max.) .. 1.6 Ma
Grid Circuit Resistance (Max )(7) ....................................... 3.0 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Shunt Voltage Regulator Service

Unregulated DC Supply VOItage .....oviiiiiiineenertiienainenceeneeennns 36,000 Volts
Equivalent Resistance of Unregulated Supply 11 Megohms
DC Reference Voltage ...........ccvvuvennnnenns 200 Volts
Equivalent Resistance of Reference Supply ... 1000 Ohms
Effective Grid-Plate Transconductance ............. N 200 ymhos

DC Plate Current for Zero Load Current ......c.vveiiierinnernneernneaons 1000 pa
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DC Plate Current for Load Current of 1 Ma
Regulated DC Output Voltage at Zero Load Current .....
Regulated DC Output Voltage at Load Current of 1 Ma.

NOTES:

Sylvania Technical Manual

45 ua
25,000 Volts
24,500 Volts

(1) Peakvalue for duration ot 20 seconds maximum during equipment warm-up.
(2) With flyback transformer high-voltage supply.

WARNING:

X-ray radiation shielding may be necessary to protect agalnst possible danger of personal
injury from prolonged exposure at close range if this tube is operated higher than 16,000 volts.

GEA]

15EA?

VERTICAL DEFLECTION
OSCILLATOR and AMPLIFIER

Double Dissimilar Triode

Construction .........ciiiiiiiiienins T-9
BaS€ ....iiiiiiiiiiiiiniaina, B8-6 or B8-251
Basing ........ .. 8
Outline ......... . -
Maximum Dlameter ............ 1.281 In.
Maximum Seated Height ...... .2.439 In.
Maximum Overall Height ...... 3.000 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage..........coovivriivennninas

Heater Current ........
Heater wWarm-up Time
Maeximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode

Total DC and Peak...........

Total DC and Peak...............

Heater Positive with Respect to Cathode

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

GridtoPlate ...........cviiiiniiiiinnnnn

input: gto(h+ k)
Output: p to (h + k)

RATINGS (Design Maximum Ratmg Systom)
Vertical Deflection Oscillator and Amplifier()

DC Plate Voltage (Max.) ..

Peak Negative Pulse Grid Voltage (Max.) ....
Plate Dissipation (Max.)@) ...............
Average Cathode Current (Max.)..........

Peak Cathode Current (Max.)
Grid Circuit Resistance

Fixed Bias (Max.) ..cieviinnnrnrnearanns

Self Bias (Max.)

Section
No. 1™
Oscillator
................. 350

Peak Positive Pulse Plate Voltage (Abs. Max.).. ceen ..

CHARACTERISTICS AND TYPICAL OPERATION

Plate Voltage ................ erereieiiaaes

Grid No. 1 Voltage .....
Plate Current .........
Transconductance

Amplification Factor
Plate Resistance (Approx.) ...
Ec for Ib = 20 ya (Approx.)...

EC for Ib = 200 ya (APPIrOX.). . .mvememenrnnnnns

Section
No. 10)

T N 250

INSTANTANEOUS ZERO BIAS PLATE VALUES (Section No. 2)

Eb=60V, Ec=0
Ib = 100 Ma

6EA7

6.3 Volts
1050 Ma

— Seconds

200 Volts

100 Volts
200 Volts

Section
No. 2

8 Pf

6 Pf

1.3 Pf

Section
No. 2

Amplifier
550 Volts
1500 Volts
250 Volts
10 Watts

50 Ma

175 Ma

1.0 Megohm
2.2 Megohms

Section
No. 2
175 Volts
-25 Volts
40 Ma
6000 umhos
