TRIODE HEPTODE

12 A

11

12A]7 is a 9-pin miniature type triode-heptode designed for use as a frequency
converter, IF and RF amplifier of transformer-less AM/FM receivers.

BASE E9-1 Small Button Noval 9-Pin '
MOUNTING POSITION—Any - }
HEATER < l‘g g
Voltage ....... ... .. iiiinii. 126 (V) XE NN
+H
Current ... 0.15(A) % “\a N
DIRECT INTERELECTRODE CAPACITANCES 1 | \
(Without Shield) T{Iir?i?:e H%’éﬁde -
Grid No. 1 to Plate...... 1.0 0.006 max. (pF)
Input.................... 2.6 4.8 (pF)
Output .................. 2.1 79 (pF)
Grid No. 3 to All........ — 6.0 (pF)
Plate to Plate . ................. 0.2 (pF)
MAXIMUM RATINGS -
(Design Center Values) TYPICAL OPERATION
Triode Heptode Heptode Unit Triode Unit
Unit Unit Con- EF/IF) (Ckiss Ax )
‘ verter mp. . mp.
Plate Voltage 250 240 (V) plate Voltage 100 100 1000 (V)
Grid No. 2 Supply * Grid No. 3 Voltage
Voltage - 125 (V) Grid No. 2 & No. 4 0 v
L ri 0. 2 0. :
Plate Dissipation 0.8 1.7 (W)  Voltage 63 60 (V)
Grid No. 2 Dissipation — 1.0 (W) | Grid No. 1 Voltage
Total Cathode Current 6.5 12.5(mA) | Grid No. 3 & Tﬁlal —1.1 0 (V)
ri o. riode
Peak Heater—Cathode Voltage Grid Resistor 47 B —kQ)
Heater negative with . Plate Current 1.7 34 135(mA)
respect to cathode 100 (V) Grid.No. 3+Triode )
He iti ith Grid Current 115 (uA)
eater positive wi Grid No. 2 +No. 4
respect to cathode 100 (V) Current 37 22 (mA)
Grid No. 1 Circuit Transconductance
L ., . 2,000 3,700 (nT)
Resistance 30 30MQ) | onversion Trans-
| conductance 620 (»03)
. Plate Resistance
(Approx.) 800 450 - - (kQ)
Amplification Factor
- = 2
Grid No. 1 Voltage (Approx.)
i Ga=20p0 — —165 — (V)
i Ge=62p0T —145 — — (V)

— 239 —

12A17



12A)7

TYPICAL CIRCUIT

12Ad7 12BAS (F)

12078 (FM.CONY)

— 240 —
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ITACHI PICTURE TUBE
12AYPA4

110° Deflection
Squared Corner Type

The Hitachi 12AYP4 i1s a directly viewed, squared corner type rectangular
12" glass picture tube having aluminized screen 7-11/16" % 9-13/16” with nearly
area of 71 square inches.

The 12AYP4 features an envelope having relatively flat, compound radius
faceplate that minimizes the obstruction of outer light reflection and make
the picture clearer.

Other design features of the 12AYP4 include a very short electron gun
that minimizes deflection distortion and requires no ion trap magnet; a neck
diameter of 1-1/8"; and “neoeighter” 7-pin base of the integral glass button
type having straight through leads fitted with an indexing plug.

ELECTRICAL DATA

Focusing Method ....... . . .. . i Electrostatic
Deflection Angles (approx.)
Horizontal . ... e e e 101 Degrees
Vertical ... ... e 82 Degrees
Diagonal. ... . e 110 Degrees
Direct Interelectrode Capacitances
Cathode to All Other Electrodes {(approx.) ..................5 puf
Grid No. 1 to All Other Electrodes (@pprox.) ................ 6 ppuf
External Conductive Coating to Anode .................... 900 ppf max.
.................... 400 puf min.
Heater Characteristics
Heater Voltage ... ... it i ns 6.3 Volts
Heater Current ... ... i it 0.45 Amperes
Heater Warm up Time ... ... ... i 11 Seconds

from JEDEC release #4351, July 22, 1963



OPTICAL DATA

Phosphor Number ..... ... ... .. .ciiiiinen P4-Sulfide Type, Aluminized
Light Transmittance at Center {(approx.) .........cciiviiiien... 78 Percent

MECHANICAL DATA

Overall Length ... ... .. it 9-5/16+1/4 Inches
Minimum Useful Screen Dimensions (projected)
Diagonal ... ... .. . . e 11-5/16 Inches
Horizontal AXis ...ttt i 9-13/16 Inches
Vertical AXIS ... .ot i e 7-11/16 Inches
ATBA 71 Sq. Inches
Neck Length ... .. .. . . .. i 4-1/8+1/8 Inches
Bulb Contact ... ... .. i JEDEC No. J1-21
Base ... JEDEC No. B7-208
BasSing . e e et 8HR
Bulb Contact Alignment with Pin Position No. 7 .............. 30 Degrees
Weight (ADPrOX.) . .o e e e 5.3 Pounds

MAXIMUM RATINGS (Design Maximum Values)

Unless otherwise specified, voltage values are positive and measured with
respect to cathode.

Maximum Anode Voltage ............. .. it 14,000 Volts
Minimum Anode Voltage ........... ..o, 9,000 Volts
Maximum Grid No. 4 (Focusing Electrode) Voltage ............ +1,100 Volts
............ —530 Volts
Maximum Grid No. 2 Voltage .......... ... . ittt 550 Volts
Minimum Grid No. 2 Voltage. .. ... ... ... i, 200 Volts
Grid No. 1 Voltage
Maximum Negative Value ........... ... oo, 154 Volts
Maximum Negative Peak Value .................. . ... ... 200 Volts
Maximum Positive Value . ... .. ... .o, 0 Voits
Maximum Positive Peak Value .................... ... . ... 2 Volts

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode during

Warm-up Period not to Exceed 15 Seconds .............. 450 Volts
After Equipment Warm-up Period ...................... 200 Volts
Heater Positive with Respect to Cathode ........................ 200 Volts

TYPICAL OPERATING CONDITION

Grid Drive Service

Unless otherwise specified, all voltage values are positive with respect to
cathode.



Anode Voltage ... . i e e 10,000 Volts

Grid No. 4 Voltage (Focusing Electrode) (Notes 2 & 3)........ 0 to 400 Volts
Grid No. Z Voltage .. ... i e e e 400 Volts
Grid No. 1 Voltage (Note 1)...........cooiiiiinneion... —36 to —94 Volts

Cathode Drive Service

Unless otherwise specified, all voltage values are positive with respect to
Grid No. 1.

Anode Voltage . . oot i e e e i e 10,000 Volts
Grid No. 4 Voltage (Focusing Electrode) (Note 2 & 3) ........ 0 to 400 Volts
Grid No. 2 Voltage . ... ..ot i e 400 Volts
Cathode Voltage (Note 1) ..., 36 to 78 Volts

Maximum Circuit Value

Maximum Grid No. 1 Circuit Resistance . ..................... 1.5 Megochoms

Note 1. Visusl extinction of focused raster.

Note 2. With the combined grid No. 1 bias voltage and video-signal voltage
adjusted to give an anode current of 100 microamperes on a 7-11/16"
X 9-13/16"” pattern from RCA 2F21 Monoscope or equivalent.

Note 3. Individual tubes will have satisfactory focus at some value between
0 and +400 Volts,

Warning

X-ray radiation shielding may be necessary to protect against possible
danger of personal injury from prolonged exposure at close range if this tube
is operated at higher than the manufactarer’s Maximum Rated Anode Voltage
or 16,000 Volts, whichever is less.
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SOCKET CONNECTIONS

BOTTOM VIEW

CL
&3 [ULTOR
7 Pin. 7: Cathode

i:: ; g::jte;(,, 1 ~ 0 Pin. 8: Heater

Pin. 3: Grid No. 2 6z 6 Gr Cap : Ultor (Grid No. 3,

Pin. 4: Grid No. 4 Grid No. 5 Collector)
i i C: External Conduc-

Pin, 6: Grid No. 1 8 A’

tive Coating

NOTE 1: The plane through the tube axis and pin No. 4 may vary from the plane
through the tube axis and ultor terminal by angular tolerance (measured
about the tube axis) of +30°, Ultor terminal is on same side as pin No. 4.
NOTE 2: With tube neck inserted through flared end of reference-line gauge JEDEC

No. 126 and with tube seated in gauge, the reference-line is determined by
the intersection of the plane CC’ of the gauge with the glass funnel

NOTE 3: Socket for this base should not be rigidly mounted; it should have flexible
leads and be allowed to move freely. The design of the socket should be
such that the circuit wiring cannot impress lateral strains through the
socket contacts on the base pins, Bottom circumference of base wafer will

fall within a circle concentric with bulb axis and having a diameter of
1-3/47,

NOTE 4: External conductive coating must be grounded.
NOTE 5: To clean this area, wipe only with soft dry lintless cloth.

NOTE 6: Measured at the mold match line.

_Wikachi \xd,

Head Office; 4, 1.chome, Marunguchi, Chiyoda-ku, Tokyo
Tel. Tokyo (212) 1111 (80 lines)
Cable Address: “HITACHY” TOKYO
Codes: All Codes Used

CE-EO21 Printed in Japan RM-G(HK)
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HITACHI PICTURE TUBE
12AZPA4

110° Deflection
Squared Corner Type

The Hitachi 12AZP4 is a directly viewed, squared corner type rectangular
12" glass picture tube having aluminized screen 7-11/16” x9-13/16” with nearly
area of 71 square inches.

The 12AZP4 features an envelope having relatively flat, compound radius
faceplate that minimizes the obstruction of outer light reflection and make
the picture clearer.

Other design features of the 12AZP4 include a very short electron gun
that minimizes deflection distortion and requires no ion trap magnet; a neck
diameter of 1-1/8”; and “neoceighter” 7-pin base of the integral glass button
type having straight through leads fitted with an indexing plug.

ELECTRICAL DATA

Focusing Method ... ... .. . . . Electrostatic
Deflection Angles (approx.)
Horizontal........................... B 101 Degrees
Vertical ... 82 Degrees
Diagonal ... .. . e 110 Degrees
Direct Interelectrode Capacitances
Cathode to All Other Electrodes (approx.) ................ 5 upf
Grid No. 1 to All Other Electrodes (@approx.) .............. 6 ppf
External Conductive Coating to Anode. ... ................ 900 zf max.
.................... 400 ppf min.
Heater Characteristics
Heater Voltage ... . i 6.3 Volts
Heater Current ......... ... .. . ... . . 0.6 Amperes
Heater Warm up Time ... ... ... ... .................. 11 Seconds

from JEDEC release #4417, Sept. 16, 1963



OPTICAL DATA

Phosphor Number....... ... ... .. ... ... ..... P4-Sulfide Type, Aluminized
Light Transmittance at Center (approx.} .......... .. coiiiiioi... 78 Percent

MECHANICAL DATA

Overall Length ... ... ... ... ... ... .............. 9-5/16+1/4 Inches
Minimum Useful Screen Dimensions (projected)
Diagonal...... ..o e 11-5/16 Inches
Horizontal AXIS ... ... . . .. 9-13/16 Inches
Vertical AxXIS ... o e s 7-11/16 Inches
AT e e e 71 5q. Inches
Neck Length ... ... o e 4-1/8+1/8 Inches
Bulb Contact ... ... i i e e e e JEDEC No. J1-21
Base . e e JEDEC No. B7-208
BaSIn g L e e 8HR
Bulb Contact Alignment with Pin Position No. 7 .............. 30 Degrees
Welght (ADProx.). oo i e e e e 5.3 Pounds

MAXIMUM RATINGS (Design Maximum Values)

Unless otherwise specified, voltage values are positive and measured with
respect to cathode.

Maximum Anode Voltage ....... ... ... ... i, 14,000 Volts
Minimum Anode Voltage ... .. i i i e 9,000 Volts
Maximum Grid No. 4 (Focusing Electrode) Voltage ............ +1,100 Volts
............ —550 Volts
Maximum Grid No. 2 Voltage ... . ... i i 550 Volts
Minimum Grid No. 2 Voltage. . ... e 200 Volts
Grid No. 1 Voltage
Maximum Negative Value ....... . ... ... ... . i, 154 Volts
Maximum Negative Peak Value ...... ... . ... ... . ... ... 200 Volts
Maximum Positive Value.............. ... ... ... ... . . ...... 0 Volts
Maximum Positive Peak Value ......... ... ... ... ... .. ..... 2 Volts

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode during

Warm-up Period not to Exceed 15 Seconds .............. 450 Volts
After Equipment Warm-up Period ...................... 200 Volts
Heater Positive with Respect to Cathode ................ N 200 Volts

TYPICAL OPERATING CONDITION

Grid Drive Service

Unless otherwise specified, all voltage values are positive with respect to
cathode,



Anode Voltage. . ... ... ... . 10,000 Volts

Grid No. 4 Voltage (Focusing Electrode) (Notes 2 & 3)........ 0 to 400 Volts
Grid No. 2 Voltage . .....oovieiii i el 400 Volts
Grid No. 1 Voltage (Note 1) .............ccociiiininin... —36 to —94 Volts

Cathode Drive Service

Unless otherwise specified, all voltage values are positive with respect to
Grid No. 1.

Anode Voltage.......cooiiiiii e 10,000 Volts
Grid No. 4 Voltage (Focusing Electrode) (Note 2 & 3) ........ 0 to 400 Volts
Grid No. 2 Voltage ... . e 400 Volts
Cathode Voltage (Note 1) ... ... . ot . 36 to 78 Volts

Maximum Circuit Value

Maximum Grid No. 1 Circuit Resistance ...................... 1.5 Megchoms

Note 1. Visual extinction of focused raster.

Note 2. With the combined grid No. 1 bias voltage and video-signal valtage
adjusted to give an anode current of 100 microamperes on a 7-11/16"
x9-13/16” pattern from RCA 2F21 Monoscope or equivalent.

Note 3. Individval tubes will have satisfactory focus at some value between
0 and +400 Volts.

Warning

X-ray radiation shielding may be necessary to protect against possible
danger of personal injury from prolonged exposure at close range if this tube
is operated at higher than the manufactarer’s Maximum Rated Anode Vulitage
or 16,000 Volts, whichever is less.
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NOTE 1

NOTE 2

NOTE 3:

NOTE 4:
NOTE 5:

NOTE 6:

SOCKET CONNECTIONS

BOTIOM VIEW

oL
& }UUOR Pin. 7: Cathode

Pin. 1: Heater [ £ Pin, 8: Heater
Pin. 2: Grid No. 1 R : id N

in. 2: Gri o. 62 o ey Cap : Ultor (Grid No. 3,
Pin, 3: Grid No. 2 Grid No. 5 Collector)
Pin. 4: Grid No. 4 C: External Conduc-
Pin. 6: Grid No. 1 y () tive Coating

H H
8§ HR

The plane through the tube axis and pin No. 4 may vary from the plane
through the tube axis and ultor terminal by angular tolerance (measured
about the tube axis) of +30°. Ultor terminal 1s on same side as pin No. 4.

With tube neck inserted through flared end of reference-line gauge JEDEC
No. 126 and with tube seated in gauge, the reference-line is determined by
the intersection of the plane CC’ of the gauge with the glass funnel.

Socket for this base should not be rigidly mounted; it should have flexible
leads and be allowed to move freely. The design of the socket should be
such that the circuit wiring cannot impress lateral strains through the
socket contacts on the base pins. Bottom circumference of base wafer will
fall within a circle concentric with bulb axis and having a diameter of
1-3/4”.

External conductive coating must be grounded.
To clean this area, wipe only with soft dry lintless cloth.

Measured at the mold match line.

M.\.‘\:&.

Tokyo Jopon

Head Office: 4, l.chome, Marunouchi, Chiyoda-ku, Tokyo
Tel. Tokyo (212) 1111 (80 lines}
Cable Address: "HITACHY™ TOKYO
Codes: All Codes Used

CE-E023 Printed in Japan

RM-N(HK)



A L. Lkd,.

Tohuwo Japon

HITACHI PICTURE TUBE
12BAP4

110" Deflection
Squared Corner Type

The Hitachi 12BAP4 is a directly viewed, squared corner type rectangular
127 glass picture tube having aluminized screen 7-11/16” X 9-13/16" with nearly
area of 71 square inches.

The 12BAP4 features an envelope having relatively flat, compound radius
faceplate that minimizes the obstruction of outer light reflection and make
the picture clearer.

Other design features of the 12BAP4 include a very short electron gun
that minimizes deflection distortion and requires no ton trap magnet; a neck
diameter of 1-1/8"; and “neoceighter” 7-pin base of the integral glass button
type having straight through leads fitted with an indexing plug.

ELECTRICAL DATA

Focusing Method ... ... .. . . . .. . Electrostatic
Deflection Angles (approx.)
Horizontal. .. ... . . 101 Degrees
Vertical ... e 82 Degrees
Diagonal ... 110 Degrees
Direct Interelectrode Capacitances
Cathode to All Other Electrodes (approx.) ................ 5 puf
Grid No. 1 to All Other Electrodes (approx.).............. 6 puf
External Conductive Coating to Anode.................... 900 puf max.

.................... 400 ppf min.
Heater Characteristics

Heater Voltage ... ... ... ... ... ... . ... . .. . ... . 6.3 Volts
Heater Current ... ... .. ... ... ... . ... .. ... . .. 0.3 Amperes
Heater Warm up Time ... ... ... . ... 11 Seconds

from JEDEC release #4417, Sept. 16, 1963



OPTICAL DATA

Phosphor Number...... ... ... oo, P4-Sulfide Type, Aluminized
Light Transmittance at Center (@approx.) .....-.....ciciveeiinnn. 78 Percent

MECHANICAL DATA

Overall Length ... ... . . i 9-5/16+1/4 Inches
Minimum Useful Screen Dimensions (projected)
Diagonal. ... ...t e 11-5/16 Inches
Horizontal AXiS ...t 9-13/16 Inches
Vertical AXiS . .ovt i s 7-11/16 Inches
ANea e e 71 Sq. Inches
Neck Length ... i e 4-1/8+1/8 Inches
Bulb Contact . ... s JEDEC No. J1-21
Base ... JEDEC No. B7-208
Basing .. e 8HR
Bulb Contact Alignment with Pin Position No. 7 .............. 30 Degrees
Weight (approx.)........... i, e 5.3 Pounds

MAXIMUM RATINGS (Design Maximum Values)

Unless otherwise specified, voltage values are positive and measured with
respect to cathode.

Maximum Anode Voltage .......... ... i 14,000 Volts
Minimum Anode Voltage ... ... ... ... . .. . it 9,000 Volts
Maximum Grid No. 4 (Focusing Electrode) Voltage ............ +1,100 Volts
............ —550 Volts
Maximum Grid No. 2 Voltage ...... ..., 550 Volts
Minimum Grid No. 2 Voltage. ........... . .. oo ... 200 Volts
Grid No. 1 Voltage
Maximum Negative Value ................ ... ............... 154 Volts
Maximum Negative Peak Value ............... ... ......... 200 Volts
Maximum Positive Value................ ... ... ... i, 0 Volts
Maximum Positive Peak Value ................................ 2 Volts

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode during

Warm-up Period not to Exceed 15 Seconds .............. 450 Volts
After Equipment Warm-up Period ............ ... ...... 200 Volts
Heater Positive with Respect to Cathode ........................ 200 Voits

TYPICAL OPERATING CONDITION

Grid Drive Service

Unless otherwise specified, all voitage values are positive with respect to
cathode.



Anode Voltage. ... .. ..ot 10,000 Volts

Grid No. 4 Voltage (Focusing Electrode) (Notes 2 & 3)........ 0 to 400 Volts
Grid No. 2 Voltage . ... ... e e 400 Volts
Grid No. 1 Voltage (Note 1) ... ... ... oo —36 to —94 Volts

Cathode Drive Service

Unless otherwise specified, all voltage values are positive with respect to
Grid No. 1.

Anode Voltage. ... ... ... ..o i 10,000 Volts
Grid No. 4 Voltage (Focusing Electrode) (Note 2 & 3) ........ 0 to 400 Volts
Grid No. 2 Voltage ... e 400 Volts
Cathode Voltage (Note 1) . ... e . 36 to 78 Volts

Maximum Circuit Value

Maximum Grid No. 1 Circuit Resistance ...................... 1.5 Megohoms

Note 1. Visual extinction of focused raster.

Note 2. With the combined grid No. 1 bias voltage and video-signal valtage
adjusted to give an anode current of 100 microamperes on a 7-11/16”
%9-13/16” pattern from RCA 2F21 Monoscope or equivalent.

Note 3. Individual tubes will have satisfactory focus at some value between
0 and +400 Volts.

Warning

X-ray radiation shielding may be necessary to protect against possible
danger of personal injury from prolonged exposure at close range if this tube
is operated at higher than the manufactarer’s Maximum Rated Anode Vultage
or 16,000 Volts, whichever is less.
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SOCKET CONNECTIONS

BOTTOM viIEW

cL
& }ULW’ Pin. 7: Cathode

Pin. 1: Heater = 0 Pin. 8: Heater
Pin. 2: Grid No. 1 G2 6',' Cap : Ultor (Grid No. 3,
Pin. 3: Grid No. 2 Grid No. 5 Collector)
Pin. 4: Grid No. 4 C: Externa! Conduc-
Pin. 6: Grid No. 1 er (DHx tive Coating
:
8 HR

NOTE 1 : The plane through the tube axis and pin No. 4 may vary from the plane
through the tube axis and ultor terminal by angular tolerance (measured
about the tube axis) of £30°. Ultor terminal is on same side as pin No. 4.

NOTE 2: With tube neck inserted through flared end of reference-line gauge JEDEC
No. 126 and with tube seated in gauge, the reference-line is determined by
the intersection of the plane CC’ of the gauge with the glass funnel.

NOTE 3: Socket for this base should not be rigidly mounted; it should have flexible
leads and be allowed to move freely. The design of the socket should be
such that the circuit wiring cannot impress lateral strains through the
socket contacts on the base pins. Bottom circumference of base wafer will
fall within a circle concentric with bulb axis and having a diameter of
1-3/4".

NOTE 4 : External conductive coating must be grounded.
NOTE 5: To clean this area, wipe only with soft dry lintless cloth.

NOTE 6: Measured at the mold match line.

_Wikachi. \td.

Tokuo Jopon

Head Office: 4, l-chome, Marunouchi, Chiyoda-ku, Tokyo
Tef. Tokyo {212) 1111 (8O lines)
Cable Address: "“HITACHY'" TOKYO
Codes: All Codes Used

CE-E022 Printed in Japan RM-N(HK)



126-B3 BEAM POWER TUBE

12G-B3 is a high-perviance, beam pentode designed for use as a horizontal
deflection output amplifier in transformer-less television receivers.

BASE B5-187 Octal

TOP CAP (C1-2 Skirted Miniature

MOUNTING POSITION—Any
HEATER
Voltage ..................
Current..................
Warm-up Time ..........

................ 126 (V)
................ 0.6 (A)
................ 11 (sec)

MAXIMUM RATINGS |
(Design Center Values)$

TYPICAL OPERATION

D.C. Plate Voltage 550 (V) : Plate Voltage 40 100 (V)
Peak Pulse Plate Voltage {9800 (V) Grid No. 2 Voltage 100 100 (V)
Grid No. 2 Voltage 200 (V) . Grid No. 1 Voltage 0 =77 (V)
Peak Negative Grid No. 1 1
Voltage ~1,000 (V) Plate Current 240 100 (m A)
Plate Dissipation 10 (W) | Grid No. 2 Current 19 7(mA)
Grid No. 2 Dissipation 5 (W) o
Total Cathode Current 150 (mA) | Transconductance 14,000 (#0)
Peak Heater—Cathode Voltage Plate Resistance
Heater negative with . o N
respect to cathode 200 (V) (Approx.) 53 (kD
Heater positive with
respect to cathode 2004 (V)
Grid No. 1 Circuit Resistance 2.2 (MQ) |
§ For operation in a 525-line, 30-frame system. i
& The duration of the voltage pulse must not |
exceed 15 per cent of one horizontal scanning }
cycle. |
Under on circumstances should this abso- |
lute value be exceeded. i
£. The D.C. component must not exceed |
100 volts. i
SKIRTED
L MAK, Py
b tigpe =S MINIATURE
eSS
7
AVERAGE PLATE CHARACTERISTICS |
T 71 1 1 .‘§
£p =126V N
Lra=170V} N
2 Ey=0 3
S o e /4
g Pe= i [
% V7% - =4
S - |
3 /| 7
< I sl I
H
N4 i = ~l5¥
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N e 204
251
, i j
0 50 00 750 290 250

PLATE VOLTAGE (V)
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BEAM POWER TUBE 12G-B1

12G-B7 is a beam power pentode designed for use as a horizontal deflection
amplifier in television receivers utilizing 110°-deflection system picture tube.
BASE B8-118, B7-119, B6-122, B5-190 DIRECT INTERELECTRODE

TOP CAP Cl1-2 Skirted Miniature CAPACITANCES (Without Shield)
Q&L_Jr"é"gme POSITION—Any Grid No. 1 to Plate........ 0.55 (pF)
Input..........ial.. 17.5 (pF)
Voltage .................. 126 (V) Output 7 (pF)
Current .................. 06 (A)  TUETT coorrmmorrrmmrrrreecs
Warm-up Time .......... 11 (sec)

MAXIMUM RATINGS

(Design Center Values)$ TYPICAL OPERATION

!
D.C. Plate Voltage 700 (V) [ Plate Voltage 40 100 (V)
+7,7000 (V) | Grid No. 2 Voltage 100 100 (V)
Peak Pulse Plate Voltage
_ & { 1,850 (V) ’ Grid No. 1 Voltage 0 —77 (V)
orid No. 2 Voltage o1 0 V)1 Plate Current 240 100(mA)
e%oltagga tve Lrid No. 1,000 (V) i Grid No. 2 Current 19 7(mA)
Plate Dissipation ’ 15 (W) | Transconductance — 14,000 (V)
Grid No. 2 Dissipation 5 (W) , Plate Resistance
Total Cathode Current 200(mA) | (Approx.) — 53 (kQ)
Peak Heater—Cathode Voltage
Heater negative with |
respect to cathode 225 (V) |
Heater positive with |
respect to cathode 2254 (V)
Grid No. 1 Circuit Resistance :
For Grid Resistor Bias L.o(MQ) !
8§ For cperatj;on in a 525-line, 30-frame system. ‘
& The durat on of the voltage pulse must not .
exceed 15 per cent of one horizontal scan- -
ning cycle. .
Under no circumstances should this absolute |
value be exceeded. ! SHIRTED
A ’Il‘Olaevoll)t.SC. component must not exceed | Y- /Z’//%/Af//p[

AVERAGE PLATE CHARACTERISTICS
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126G-K117 HALF-WAVE VACUUM RECTIFIER

12G-K17 is a high-perviance, half-wave rectifier tube designed for use as a
damper in transformer-less television receivers.

BASE B5-85 Octal
MOUNTING POSITION—-Any

HEATER
Voltage ... .ot 126 (V)
Current ... 06 (A
Warm-up Time ..., 11 (sec)

MAXIMUM RATINGS (Design Center Values)$

Peak Inverse Plate Voltage 4,5000 (V)
Peak Plate Current 1,050 (mA)
D.C. Plate Current 175(mA)

Peak Heater—Cathode Voltage
Heater negative with respect to
cathode 4,500A (V)
Heater positive with respect to cathode 300% (V)

§ For operation in a 525-line, 30-frame television system.

<& The duration of the voltage pulse must not exceed 15 per
cent of one horizontal scanning cycle.
Under no circumstances should this absolute value be
exceeded.

A The D.C. component must not exceed 900 volts.

¥ The D.C. component must not exceed 100 volts.

Notice : Socket terminals 1, 2, 4 and 6 should not be used as

tie points.
s 4
d AVERAGE PLATE CHARACTERISTICS
§: 79| ¥ ;
§ k\: :\( 1400 i
SR :
N .
E 3 —
/87 § 800 )%
3
S aw —<~
W r”
N 400 -
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HITACHI
COLOR PICTURE TUBE
14BCP22

The Hitachi 14BCP22 is a directly viewed, 14"-rectangular glass picture tube for use in color television
receivers. It is capable of producing either a full-color or a black-and-white picture measuring 9-1/8" x
11-27/32" rectangular area.

The 14BCP22 utilizes three gun shadow mask system and offers two major features-simplified color-field
set up. and very bright screen with a new sulfide group of color phosphors. This outstanding new phosphor
group is more efficient, producing color pictures up to 300% brighter than that of 17" and 21" color tubes;
has medium short persistance to provide sharper pictures on rapid-action scenes; and produces white light
with nearly equal current from each of the three electron guns.

The 14BCP22 also utilizes the graded-hole shadow mask which has holes that increase gradually in
diameter from the outer edge of the mask inward to the center. As a result of this gradation, the mask
permits increased light output from the screen.

ELECTRICAL DATA

Electron Guns, Three with Axes Tilted Toward Tube Axis
.............................................. Blue, Green, Red

Focusing Method. ... . . Electrostatic
Convergence Method ... ... .. . ... . ... . . ... Magnetic
Deflection Method ... ... ... ... .. . .. Magnetic
Deflection Angles, (approx.)
Horizontal ....... ... .. ... . 65 Degrees
Vertical ... .. ... ... . ... . .. 50 Degrees
Diagonal ... . 70 Degrees

Direct Interelectrode Cupacitances
Cathode of Blue Gun+Cathode of Green Gun

+Cathode of Red Gun to all other Electrodes ....16 ppf
Grid No. 1 of any Gun to all other Electrodes...... .. T ppf
External Conductive Coating to Ultor ........ Min. 500 ppf

Max. 1,500 pef
Heater Characteristics

Heater Voltage ...... ... ... ... .. . 6.3 Volts
Heater Current ... ... ... ... . . . 1.8 Amperes
Heater Warm up Time ... ........... ... .......... 11 Seconds

from JEDEC release #3919, Oct. 8, 1962 CE-E006



OPTICAL DATA

Phosphor Number ...................... P22-Al11-Sulfide Type, Aluminized
Fluorescence and phosphorescence of separate phosphors, respectively Blue,
Green, Red.

Dot Arrangement. .. . Triangular group of Blue Dot, Green Dot, and Red Dot.

MECHANICAL DATA

Overall Length ...... ... ... . i .. 19-9/32 +3/8 Inches
Greatest Dimension of Tube
Diagonal .. ............... . ... ... e 14 +1/8 Inches
Width .. ... 13-1/16 +1/8 Inches
Height. .. ... e e 10-9/16 +1/8 Inches
Minimum Useful Screen Dimensions
Diagonal . ... ... ... .. .., 12-19/32 Inches
Horizontal ... ... . i e 11-27/32 Inches
Vertical ... 9-1/8 Inches
ATBa e 100 Sq. Inches
Neck Length .. ... ... i 9-9/16 +1/4 Inches
Bulb Contact ......oure e J1-21
Base .. e e B12-131
Basing .......... ... ... ... ... T 14AU

MAXIMUM RATINGS (Design Maximum System)

Unless otherwise specified, voltage values are positive and measured with
respect to cathode.

Maximum Anode Voltage .................cccevvievn... 22,000 Volts
Minimum Anode Voltage.............. ..ot 12,000 Volts
Maximum Grid No.3 Voltage .......................... 5,300 Volts
Maximum Grid No. 2 Voltage .......... .. ... ... ... 650 Volts
Grid No. 1 Voltage

Maximum Negative Value ... ......................... 400 Volts DC

Maximum Positive Value ................. ... ien.. .. 0 Volts DC

Maximum Positive Peak Value.......................... 2 Volts
Maximum Heater Voltage ................cooiiiiionn. 6.9 Volts
Minimum Heater Voltage ........... ... ... civvien... 57 Volts

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During warm-up period not to exceed

15 seconds ........ ... ...l 450 Volts
After equipments warm-up period ................ 200 Volts
Heater Positive with Respect to Cathode .. ............ 200 Volts

EQUIPMENT DESIGN RANGES

Percentage of Total Ultor Current Supplied by Each Gun (average) to
Produce White of 9,3000K+27 M.P.C.D. (CIE Coordinates x=0.281,

y=0311)
Red GUNn ... . 42 Percent
Blue GUN ... e 28 Percent
Green GUN . ...t 30 Percent

Ratio of Cathode Current to produce White of 9,300°K +27 M.P.C.D.
Min. Av. Max.
Redto Green.........................c.c.iius. 08 14 195
Red to Blue .......... . ... . i 0.8 15 22



TYPICAL OPERATING CONDITIONS

Anode Voltage . ... o 16,000 Volts
Grid No. 3 Voltage (Focusing Electrode).............. 2400 to 3400 Volts
Grid No. 2 Voltage ... o 200 Volts

Grid No. 1 Voltage (Note 1)
Note 1. Visual extinction of focused raster.

MAXIMUM CIRCUIT VALUES

Maximum Grid No. 3 Circuit Resistance.................... 7.5
Maximum Grid No. 1 Circuit Resistance .................. 0.75

REFERENCE-LINE AND
NECK-FUNNEL-CONTOUR GAUGE

4.400" %_015 DIA

feme— 1. 3327 2, Q01" DA

.......................... —45 to —100 Volts

Megohms
Megohms

146" £ . 001" DIA =
1
) |
i / -
Y 7
oy C /; 02" / L 500"R
2,17 %
wor ¥ I / I /g NI ——|
e / 4 i 2174411 \
- o // / ¥ 1.9-31"V§\ r .819"
VM VI g ‘
_J ' o0t %
; o . D01 240
2.062" 2 oy o A e
r— 2. 200" —* 2.576"
1
e 2, 45075 15" 2,904
3.016"
Reference Line is Determined
by Plane C-C' When Giuge is
Seated Apainst Funnel.
v X v X
0.000" 20620 TO-001 1.000” 2,352" :0.001"
- 5 oo 40,0017 1.125" 2465 +0.001"
0.125 2062 000
" 1.25¢" 2.604" £0.001%
0.250" 2062 TO00L i o4 0001
=0 1.375" 2.778" +0.001%
N oo +0.001"
0.375 2062" _ ¢ 600" 1.500" 2.990" +0.001"
0.385" 20627 TO0L 1.625" 3.216" +0.0017
0.500" 2084" +0.001" 1.750" 3.400" +0.001”
0.625" 2.122% 40,0017 1.875" 3.678” +0.001"
0.750" 21827 +0.001" 2.000% 3.958” +0.001"
0.875" ! 2.258" +0.001" 2.125% 43327 £0001" |
: |
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Pin
Pin
Pin
Pin
Pin
Pin
Pin

BASING DIAGRAM

Bottom View

1: Heater Pin 9: Grid No. 3

2: Grid No. 1 of Red Gun Pin 11: Grid No. 2 of BBlue Gun

3. Grid No. 2 of Red Gun Pin 12: Grid No. 1 of BI3lue Gun

4: Cathade of Red Gun Pin 13: Cathode of Blue Gun

5: Cathode of Green Gun Pin 14: Heater

6: Grid No. 1 of Green Gun Cap : Ultor (Grid No. 4, Grid No. 5. Collector)}

7: Grid No. 2 of Green Gun C : External Conductive Couting

NOTE 1: With tube neck inserted through flared ¢nd of reference-line
and neck-funnel contour gauge (shown on preceding paye)
and with tube seated in gauge. the reference-line is de-
termined by the intersection of the plane CC’ of the gauge
with the glass funnel.

NOTE 2: Socket for this base should not be rigidly mounted; it should
have flexible leads and be allowed to move freely. Bottom
circumference of base shell will fall within a circle con-
centric with bulb axis and having a diameter of 3".

NOTE 3: The drawing shows the minimum size and location of the

NOTE 4:

contact band of the external conductive coating. The actual
area of this coating will be greater than that of the contact
band so as to provide the required capacitance. External
conductive coating must be grounded.

To clean this area, wipe only with soft dry lintless cloth.
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Tokumo Jopan

HITACHI PICTURE TUBE
16AUP4

114° deflection

Squared corner type

The Hitachi 16AUP4 is a directly viewed, squared corner type rectangular
16" glass picture tube having aluminized screen 12-34" x10-ig" with nearly
straight sides and slightly rounded corners, and a minimum projected screen
area of 119 square inches. Maximum overall length is 10-4".

The 16AUP4 features an envelope having relatively flat. compound radius
faceplate and special internal contouring in the deflecting yoke region to
obtain 114 deflection with 110° deflecting components. These features mini-
mize the ohstruction of outer light reflection and make the picture clearer.

Other design features of the 16AUP4 include a very short electron gun
that minimizes deflection distortion and requires no ion-trap magnet; a neck
diameter of 1-14"; and a “ neoeighter ” 7-pin base of the integral glass-hutton
tvpe having straight through leads fitted with an indexing plug.

The 16AUP4 is also very suitable for portable televisions.

ELECTRICAL DATA

Focusing Method . ... . ... . . . . Electrostatic
Deflection Angles (approx.)
Horizontal ... ... . 102 Degrees
Vertical ... 85 Degrees
Diagonal ... ... . 114 Degrees
Direct Interelectrode Capacitances
Cathode to Al Other Electrodes {approx)................ 5 puf
Grid No. 1 to All Other Electrodes (approx.) ............ 6 ot
External Conductive Coating to Anode ... ... . ....... 1.500 max. ppuf

.................. 300 min. puf
Heater Characteristics

Heater Voltage .. ... ... . 6.3 Volts
Heater Currvent.............. ... . ... ... .. ... ... ......... 0.6 Amperes
Heuter Warm up Time . ... ... . ... ... ... ........ 11 Seconds

OPTICAL DATA

Phosphor Number .. . .. ... ... ... ... ... .. P4-Sulfide Type, Aluminized
Light Transmittance at Center {(approx.) .................... 78 Percent

from JEDEC release #3919, Oct. 8, 1962 CE-E0Q5



MECHANICAL DATA

Overall Length......... ... ... .0 i,

Greatest Dimensions of Tube

—

10-4 +3¢ Inches
4 Inches

Diagonal ... . . . . 15-3¢ +1)% Inches
Width ... 13-%fe. £ Inches
Height ... 11-3¢-+ Y% Inches
Minimum Useful Screen Dimensions (Projected)
Diagonal ........ .. . e 14-%  Inches
Horizontal axis . ....... ... . . .. 12-3 Inches
Vertical axiS .. ...ttt 10-4 Inches
AT 119 Sq. Inches
Neck Length ... ... . 4 4+ Y Inches
................ — 1 Inches
Bulb Contact .. ... .. JI-21
Base .. B7-208
Basing ... e 8 HR

MAXIMUM RATINGS (Design Maximum System)

Unless otherwise specified, voltage values are positive and measured with

respect to cathode.

Maximum Anode Voltage. .................. ... ..o 15,400
Minimum Anode Voltage ................ . ........... ... ... 9,000
Maximum Grid No. 4 (Focusing Electrode) Voltage ........ +1,100
.............. —550
Maximum Grid No. 2 Voltage ................................ 550
Minimum Grid No. 2 Voltage .......... ... ... i, 200
Grid No. 1 Voltage
Maximum Negative Value .............................. 154
Maximum Negative Peak Value ........................ 220
Maximum Positive Value .................... . ... ... ..... 0
Maximum Positive Peak Valve ............................ 2
Maximum Heater Voltage .............. .. ... . ... ... 6.9
Minimum Heater Voltage ... ... ... ... .. . ... ... ... ... 57
Maximum Heater Cathode Voltage
Heater Negative with Respect to Cathode
During warm-up period not to exceed 15 seconds...... 450
After equipment warm-up period .................... 200
Heater Positive with Respect to Cathode.................. 200

TYPICAL OPERATING CONDITIONS

Grid Drive Service

Volts
Volts
Volts
Volts
Volts
Volts

Volts DC
Volts
Volts DC
Volts
Volts
Volts

Volts
Volts
Volts

Unless otherwise specified, all voltage values are positive with respect

to cathode

Anode Voltage .........ccciiii i
Grid No. 4 Voltage (Note 2 & 3) ................
Grid No. 2 Voltage ...t an
Grid No. 1 Voltage . .................ooiiinn...

...... 12,000

Volts DC
Volts DC
Volts DC
Volts DC



Cathode Drive Service

Unless otherwise specified, all voltage values are positive with respect
to Grid No. 1.

Anode Voltage . ... . . .. . . 12000 Volts DC
Grid No. 4 Voltage (Note 2 & 3) .................. 0 to +400 Volts DC
Grid No. 2 Voltage .. ........... . ... i, 400 Volts DC
Cathode Voltage (Note 1). .. ... ... . i . 36 to 78 Volts DC

Notes 1. Visual extinction of focused raster.

With the combined grid No. 1 bias voltage and video-signal voltage ad-

justed to give an ancode current of 100 microamperes on a 10-44" x 12-

' pattern from RCA 2F21 Monoscope or equivalent.

3. Individual tubes will have satisfactory focus at some value between 0
and 400 Volts.

(4%

GRAPHS AND DRAWINGS

Tuhe Qutline with essential dimensions and tolerances
Pin Connections

Pin 1 Heater Pin 6 Grid No. 1
Pin 2 Grid No. 1 Pin 7 Cathede
Fin 3 Grid No. 2 Pin 8 Heater

Pin 4 Grid No. 4
Bulb Contact Ultor (Grid No. 3. No. 5, Collector)
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NOTE 1

NOTE 2

NOTE 3

NOTE 4
NOTE 5
NOTE &

SOCKET CONNECTIONS

BOTTOM VIEW.

CL
Gy ] ULTOR

C Pin 7: Cathode

Pin 1: Heater G Pin 8: Heater
Pin 2: Grid No. 1 ¢ o o Gy Cap : Ulter (Grid No. 3,
Pin 3: Grid No. 2 Grid No. 5 Collector)
Pin 4: Grid No. 4 C: External Conductive
Pin 6: Grid No. 1 Gi (7)x Coating
H H
8 HR

The plane through the tube axis and pin No. 4 may vary from
the plane through the tube axis and ultor terminal by angular
tolerance (measured about the tube axis) of +=80%. Ultor ter-
minal is on same side as pin No. 4.

With tube neck inserted through flared end of reference-line
gauge JEDEC No. 126 and with tube seated in gauge, the refer-
ence-line is determined by the intersection of the plane CC’ of
the gauge with the glass funnel.

Socket for this base should not be rigidly mounted; it should
have flexible leads and he allowed to move freely. The design
of the socket should be such that the circuit wiring cannot im-
press lateral strains through the socket contacts on the base
pins. Bottom circumference of base wafer will fall within a
circle concentric with bulb axis and having a diameter of 1-34".

External conductive coating must be grounded.
To clean this area, wipe only with soft dry lintless cloth.

Measured at the mold match line.

Wikachi . \td,.
Tolwo Japan

Head Office: 4, l-chome, Marunouchi, Chiyoda-ku, Tokyo
Tel. Tokyo (212) 1111 {80 lines)
Cable Address: ' HITACHY " TOKYO
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Printed in Japan
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11R-HH2 MEDIUM-MU TWIN TRIODE

17R-HH2 is a high-mu twin triode designed for use as a RF amplifier, frequency
converter and oscillator of the VHF band. This tube is used in tuners of trans-
former-less FM/AM receivers. As the mutual conductance is very high and oper-
ates well at low plate voltage, this tube is most suitable for trasformer-less radio
recetvers.

BASE E9-1 Small Button Noval 9-Pin

MOUNITING POSITION—Any i

HEATER —i
Voltage ... 17.0(V) _é %
Current.......oooiiiii .. 0.15(A) ﬁ

DIRECT INTERELECTRODE
CAPACITANCES (With Shield)

Grid No. 1 to Plate ............ 1.2 1.2(pF)
{Grounded Cathode ...... 33 —(pF)
Input .
Grounded Grid .......... — 56 (F)
{(Grounded Cathode...... 1.3 —(pF)
Output - .
{Grounded Grid.......... — 24(pF)
Heater to Cathode ............ 25 25(pF)
Plate to Plate ................ 0.01 max. (pF)

MAXIMUM RATINGS

(Design Center Values) TYPICAL OPERATION

Plate Voltage 150 (v) | Plate Voltage 90 (V)
Plate Dissipation 20 (w) | Grid No. 1 Voltage ~1 (V)
Total Cathode Current 20 (mA) | Plate Current 85(mA)
Peak Heater—Cathode Voltage ’ Transconductance 8,000 (#0)
Heater negative with ! Amplification Factor 36
respect to cathode 200 (V) | Grid No. 1 Voltage (Approx.)
Heater positive with Iy =10pA =55 (V)

Grid No. 1 Circuit Resistance 500 (kQ) |

A The D.C. component must not cxceed
100 volts. i

\
respect to cathode 2004 (V) }
|

17R-HH2 — 284 —



OPERATION CHARACTERISTICS
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HALF-WAVE VACUUM RECTIFIER

1943

19A3 is a half-wave rectifier tube for use in transformer-less radio receivers.
As the heater voltage is 19V, this tube is most suitable for use in FM/AM radio

receivers, etc.

BASE E7-1 Miniature Button 7-Pin
MOUNTING POSITION—Any

HEATER
Pins 3 and 4.. 19* 17.3**(V
VOItage{Pins 4and 6.. 30 )
Current .............. 0.15 0.15 (A)

*  Without Panel Lamp
**  With Panel Lamp (3.2V 0.16A)

MAXIMUM RATINGS \
(Design Center Values)

TYPICAL OPERATION
(With Capacitor Input to Filter)

Peak Inverse Plate Voltage 350 (V) ‘\
Peak Plate Current 450 (mA) i
D.C. Output Current ;
With Panel Lamp and ?
{No Shunting Resistor 60 (mA) |
Shunting Resistor 70(mA) E
Without Panel Lamp 70(mA)

Peak Heater—Cathode Voltage
Heater negative with

respect to cathode 350 (V)
Heater positive with
respect to cathode 350 (V) !

A.C. Plate Supply Voltage (RMS)

100** 117 127%* 127 (V)
. D.C. Output Current
‘ 70 60 70 70(mA)
Panel Lamp Shunting Resistor
200 — 200 — (Q)
Effective Plate—Supply Impedance
25 25 40 0 ()
Filter Input Capacitor
100 50 100 100 (¢F)
D.C. Output Voltage at Input to Filter
(Approx)
At Half-Load Current of 35(mA)
— — — 150 (V)
At Full-Load Current of 70(mA)
— — — 140 (V)

*  Without Panel Lamp

** With Panel Lamp 3.2V, 0.16 A)

¥
. X
§-§ TYPICAL CIRCUIT FOR OPERATION WITH PANEL LAMP
+ ¥ <
N N PANEL LAMP
l l 3 71943
5
—— AN —
AS
AcC ac
H @6 LINE 7 auTPUT
A H TPy
‘@ OTHER HEATERS
M/J i /r
NC
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19M-R10

SHARP CUTOFF PENTODE

19M-R10 is a long-life, miniature tube for use as a voltage amplifier in wire

communication equipment.

heater circuit is switched “ ON and OFF ” often.

BASE
MOUNTING POSITION—Any
HEATER
Voltage
Current
DIRECT INTERELECTRODE
CAPACITANCES (With Shield)
Grid No. 1 to Plate

E7-1 Miniature Button 7-Pin

.......... 0.02 max. (pF)

i

This tube is not suitable for applications where the

: dox
N §3

7
.190(V) NB & giﬁ
L 01(A) Nk}

Input ....... ...l 7.2 (pF)
Output.......coiiviiiinnan. 4.1 (pF)
Plate Voltage 275(mA) | Plate Voltage 120 (V)
Grid No. 2 Voltage 165 (V) | Grid No. 3 Voltage 0 (V)
Plate Dissipation 2.2 (V) { Grid No. 2 Voltage 120 (V)
Grid No. 2 Dissipation 0.44 (W) | Cathode-Bias Resistor 180 (Q)
Total Cathode Current 22(mA) | Plate Current 9.5(mA)
Peak Heater—Cathode Voltage Grid No. 2 Current 28 (mA)
Heater negative with Transconductance 6,200 (10)
respect to cathode 100 (V) | Plate Resistance (Approx.) 260 (k)
Heater positive with
respect to cathode 100 (V)

19M-R10
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MEDIUM-MU TWIN TRIODE 19R-LL1

19R-LL1 is a multi-purpose long-life miniature tube for use as an oscillator,
amplifier, etc. in wire communication equipment. This tube is not suitable for
applications where the heater circuit is switched “On and Off ” often.

BASE E9-1 Small Button Noval 9-Pin
MOUNTING POSITION—Any

HEATER 7441
Voltage. ..o e 19.0 (V) L1
Current. . oot i 0.15 (A) E §
DIRECT INTERELECTRODE CAPACITANCES :\e .§
(Without Shield) IEIJcl;l.itl IEIJon.itZ | T F
Grid No. 1 to Plate ........ 1.6 1.6 (pF)
Input .....oiiiiiiiii 2.1 2.1 (pF)
Output ........coivveeeenn. 14 1.4 (pF)
(Abs@lﬁgMﬁgimmNg:lue@ TYPICAL OPERATION
Plate Voltage 275 (V) | Plate Voltage 120 (V)
Plate Dissipation 2.8 (W) | Cathode-Bias Resistor 180 (Q)
Total Cathode Current 22(mA) | Plate Current 85(mA)
Peak Heater—Cathode Voltage Transconductance 5,500 (»0)
Heater negative with Plate Resistance (Approx.) 55 (kQ)
respect to cathode 100 (V) @ Amplification Factor 30
Heater positive with
respect to cathode 100 (V)

— 291 — 19R-LL1



19R-P11 POWER PENTODE

19R-P11 is a long-life, miniature tube for use as a power amplifier in wire
communication equipment. This tube is not suitable for applications where the
circuit is switched “On and Off ” often.

BASE E9-1 Small Button Noval 9-Pin
MOUNTING POSITION—Any

HEATER
Voltage ....ovvriiiiiii 19.0 (V)
Current .......iiiiiiiiiiiiiiie 0.2 (A)

DIRECT INTERELECTRODE
CAPACITANCES (Without Shied)

Grid No. 1 to Plate ............ 0.15* max. (pF)
Input ... 9.5 (pF)
Output ...ooveriiie e 5.5 (pF)

* With Shield.

MAXIMUM RATINGS TYPICAL OPERATION

(Absolute Maximum Values)
Plate Voltage 275 (V) | Plate Voltage 120 (V)
Grid No. 2 Voltage 165 (V) | Grid No. 2 Voltage 120 (V)
Plate Dissipation 82 (W) | Grid No. 1 Voltage -7 (V)
Grid No. 2 Dissipation 19 (W) | Plate Current 35(mA)
Total Cathode Current 55(mA) | Grid No. 2 Current 7.5(mA)
Peak Heater—Cathod Voltage Transconductance 5,500 ()
Heater negative with Plate Resistance (Approx.) 25 (kQ)
respect to cathode 100 (V)
Heater positive with
respect to cathode 100 (V)

19R-P11 — 292 —



POWER PENTODE

J0AS

30A5 is a power amplifier pentode for use in transformer-less radio receivers.
This tube features a large output and the heater voltage can be made 5 volts

less than that of the 35C5 tube.

BASE E7-1 Miniature Button 7-Pin
MOUNTING POSITION—Any

DIRECT INTERELECTRODE
CAPACITANCES (Without Shield)

HEATER Grid No. 1 to Plate ........ 0.3 (pF)
Voltage .....ooovvieneen.. 30 (V) Input ...t 12 (pF)
Current .....covvvvneennn. 015 (A) Output .................... 5.8 (pF)

MAXIMUM RATINGS
(Design Center Values) TYPICAL OPERATION

Plate Voltage 150 (V) | Plate Voltage 100 (V)

Grid No. 2 Voltage 150 (V) | Grid No. 2 Voltage 100 (V)

Plate Dissipation 75 (W) grli IX(;‘ ]E;Yéﬂ;igel Volt ~g; Eg%
. . ea rid No. oltage 6.

Grid No. 2 Dissipation 1.5 (W) Plate Current

Total Cathode Current 100 (V) Zero-Signal 43(mA)

Peak Heater—Cathode Voltage Max.-Signal 43(mA)
Heater negative with Grid NO-_ 2 Current

respect to cathode 150 (V) Zero-Slgnal 3(mA)
Heat i ith Max.-Signal 11(mA)
cater posiive wi Transconductance 9,200 (»U)
respect to cathode 150 (V) | Plate Resistance (Approx.) 22 (kQ)

Grid No. 1 Circuit Resistance Load Resistance 24 (kQ)

with Cathode Bias 1.0 (MQ) | Max.-Signal Power Output 21 (W)
Total Harmonic Distortion 11 (%)
AVERAGE PLATE CHARACTERISTICS
[ £p =30V I T
Wp=75W £z =100V | ‘
150 T i -
- _________-_}v-——J———-T-—-—‘ Lor= oV
= I etV
s e e N I
3w S VS et st N "
N —— R a intuy R ] i
S /] Jl B 1
1 N S SRS B 37
N 5 \l__j___J 4
N T ! T~ ~TV
X f ] ] —= gV |
————— YV
: ; ! —
y f - ! i ] 1=/2¥.
50 700 50 200 260

PLATE VOLTAGE V)

— 297 —
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HIGH-MU TRIODE
3248 POWER PENTODE

32A8 is a triode-pentode designed for use as an AF amplifier and output tube
in transformer-less radio receivers.

BASE E9-1 Small Button Noval 9-Pin

MOUNTING POSITION—Any o
HEATER A
Voltage. ............................. 32 (V)
Current ............cciiiiiiiiiina.. 0.15 (A) " NN
DIRECT INTERELECTRODE CAPACITANCES .E 764 .2 '§
(Without Shield) T{Iil'?i(ée Pe[r};(i)tde B ? <1\;
Grid No. 1 to Plate........ 42 0.3 max. (pF) J__m“j v 0
Input...................... 2.7 9.3 (pF)
Output .........covei... 4.3 8.0 (pF)

MAXIMUM RATINGS

(Design Center Values) TYPICAL OPERATION

Triode Pentode Triode Pentode

Unit Unit Unit Unit
Plate Voltage 250 250 (V) ! Plate Voltage 100 100 (V)
Grid No. 2 Voltage 250 250 (V) | Grid No. 2 Voltage - 100 (V)
Plate Dissipation 1 7 (W) ; Grid No. 1 Voltage 0 —6 (V)
Grid No. 2 Dissipation — 1.8 (W) ) Grid No. 1 Input
Total Cathode Current 15 50(mA) , Voltage (RMS) — 3.8 (V)
Peak Heater—Cathode Voltage ’ Plate Current 3.5 26 (mA)
Heater negative with ; Grid No. 2 Current — 50(mA)
respect to cathode 200 (V) | Transconductance 2,500 6,800 (»U)
Heater positive with Plate Resistance
respect to cathode 200 (V) (Approx.) — 15 (kQ)
Grid No. 1 Circuit Resistance " Amplification Factor 70 —
with Fixed Bias 1 1(MQ) | Load Resistance —- 39 (kQ)
with Cathode Bias 3 2(MQ) . Max.-Signal Power
with Grid Bias 22 —(MQ) Output — 105 (W)
A The D.C. component must not exceed ; lotal Harmonic
100 volts. Distortion — 10 (%

i

32A8 — 298 —



PLATE CURRENT (m4)

PLATE CURRENT (k)
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AVERAGE PLATE CHARACTERISTICS
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HITACHI

O6KNS38 - 4KN8
TWIN TRIODE

for VHF cascode amplifier application

The Hitachi 6KN8 and 4KN8 are miniature, medium-mu twin triode designed for use as
As 6KN8 and 4KN8 have con-
siderably high transconductance and low interelectrode capacitance with their special frame
grid structure, these tubes enable the television tuner to have high gain and low noise cha-

a cascode connected VHF amplifier of television tuners.

racteristics.

The Hitachi 6KN8 and 4dKN8 are newly registered JEDEC type name and have been

famous by the name of Hitachi 6R-HH8 and 4R-HHS.

ELECTRICAL DATA

Cathode sserrreerrmreiiiii i i Coated Unipotentia]
Heater ;
4KIN8 6KN8
Heater Voltage «oo-oormveeeinieinns 4.2 6.3 Volts
Heater CULLENE «rr-erecrreeeeenmmrmmacecrinns 0.6 0.4 Amperes
Heater Warm up Time ---oooorrverennes 11 - Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
DC Component «oreeevreninenninns 220 220 Volts
Total DC and Peak -<+oeveeneeneen 220 220 Volts
Heater Positive with Respect to Cathode
DC Component -«orveeeseceenacens 110 110 Volts
Total- DC and Peak «-------o0eeo- 220 220 Volis
Direct Interelectrode Capacitance {with external shield})
Unit No. 1 Unit No. 2
Grid to Plate «-«rereecreerrrermiiianine. .7 1.7 ppf
Input: grounded cathode --oeeeveeee 3.6 - ppf
grounded grid --eeoeereioeeeenns - 6.0 puf
Output : grounded cathode««:-eevvvvvee ‘2.4 - puf
grounded grid c-eoeeeeeeees - 3.6 ppf
Plate to Cathode rro-veerriiimnninnn. 0.17 0.17 ppt
Heater to Cathode «--ccoccoererinnannnns 2.5 2.5 puf
Plate to Plate, max. «--ceorrermerremiemmirmones L 015 ppf

© Jidachi g,
Towyo Japan

CE-E004

from JEDEC release #3821, July 23, 1962



MAXIMUM RATINGS (Absolute Maximum System, A-class Amplifier)

Plate Voltage* ............................................................... 220 Volis
Plate Dissipation ............................................................ 2.2 Watts
DC Cathode CUTTENE ~r--vrrrmrerramnreetititssiiiiaisrnesarinaaisiess 22 Milliamperes

Fixed Bias Grid Circuit Resistance

................................. 1 Megohms

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Plate Current fAm)

Class A, Amplifier {(each unit)

Plate Voltage ................................................... 110 Volts
Grid Voltage - eereemmeremmnriiein e —1 Volts
Amplificar.ion Factor «ccreervrreermmeaaaireiioierinnnaniiiian, 45
Plate Resistance (approx.) -« =rrerovrsrrmmeareaenn. 2,800 Ohms
Transconductance --«coroeverienrmn 16,000 Micromhos
Plate CUPLEIE - ererrrerrmremrerisssitemnnsssrrssamsnasenrrenns 16 Milliamperes
Grid Voltage, approximately for

Gm=50 Micromhos - e-eeerererrmmmreeenaamnnees —5 Volts

Cascode Amplifier

Plate Supply Voltage -+t ccrmeeermemrrinirnnannn 220 Volts
Grid Supply Voltage «--«ceooreeeseermommeeimineiiianaien 0 Volts
Grid Circuit ReSiStANCE -+« csersrrrorrriiarerssrmmrinsrnnnns 1 Megohms
Plate CUIFTEIE  +ocvvvcermrrermammmmnseertornmreaassinrssasrnnsss 17 Milliamperes
TransCONAUCLAIEE  «+rrrrcresrrrnemremsmanssrammnaennnaies 16,500 Micromhos

Note*; When the tube is used as a cascode amplifier and the two sections are
connected in series, this voltage may be as high as 330 Volts maximum

under cutoff condition.
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MAIN PRODUCTS

Electrical and Mechanical Machinery and Equipment for Power Generation, Transformation and
Transmission

General Purpose Motor-Driven Machinery and Equipment

Machinery and Equipment for Coal and Ore Mining

Machinery and Equipment for lron and Steel Refining

Locomotives, Rolling Stock and Other Transportation Equipment

Machinery and Equipment for Material Handling and Transporting

Machinery and Equipment for Marine Service

Household Electric Machines and Appliances

Machinery and Equipment for Agricultural and Fishing Industries

Machinery and Equipment for Waterworks and Gasworks

Machinery and Equipment for Refrigeration and Cold Storage Plants

Machinery and Equipment for Civil Engineering and Construction

Machinery and Equipment for Chemical Industry

Machinery and Equipment for Textile and Paper Manufacturing Industries

Machinery and Equipment for Wire and Wireless Communications

Electronic Computers and Applied Electronic Instruments

Precision Instruments for Scientific Researches

Electrical and Optical Measuring Instruments

Incandescent and Flvorescent Lamps and Lighting Fixtures

Electron Tubes for Radio and Television

Transistors and Semiconductor Products

Insulating Materials; Synthetic Resin Products

Printing Presses

Machine Tools

Products by Associated Companies

Malleable Cast Iron, Cast and Forged Steel Products
Rolls ; Special Steels
Electric Wires and Cables

@ Miachi.\Ltd,

Tokuyo Japan

Head Office: 4, l.chome, Marunouchi, Chiyoda-ku, Tokyo
Tel. Tokyo (212) 1111 (80 lines}
Cable Address: “HITACHY ™ TOKYO
Codes : All Codes Used

RF-R (FM) Printed in Japan



4M-P12 POWER PENTODE

4M-P12 is a power amplifier pentode designed for use in the audio output
stage of transformer-less television receivers. A large ouput can be obtained

from a comparatively small input voltage.

BASE E7-1 Miniature Button 7-Pin
MOUNTING POSITION—Any

HEATER
Voltage ....... ... i, 47 (V)
current ... 06 (V)
Warm-up Time.................... 11 (sec)
&ﬁgg“&n’:{f‘rﬂ\'}'ﬁiﬁ TYPICAL OPERATION
Plate Voltage 250 (V) | Plate Voltage 180 (V)
Grid No. 2 Voltage 250 (V) | Grid No. 2 Voltage 180 (V)
Plate Dissipation 85 (W) | Grid No. 3 Voltage —6 (V)
Grid No. 2 Dissipation 25 (W) | Peak AF Grid No.1 Voltage 6 (V)
Peak Heater—Cathode Voltage Plate Current
Heater negative with Zero-Signal 25(mA)
respect to cathode 200 (V) | Grid No.2 Current
Heater positive with Zero-Signal 50(mA)
respect to cathode 2004 (V) | Transconductance 5,500 (¢03)
A The D.C. component must not exceed | Plate Resistance (Approx.) 100 (kQ)
100 volts. Load Resistance 6 (kQ)
Max.-Signal Power Output 20 (W)
Total Harmonic Distortion 10 (%)

4M-P12 — 60 —



PLATE CURRENT (mA)
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4R-HH2

MEDIUM-MU TWIN TRIODE

4R-HH2

4R-HH2 is a twin triode designed for use as a cascade connected RF amplifier
in the VHF tuner of transformer-less television receivers.
The electrostatic capacity between electrodes is almost the same with 4BQT7A,

while the mutual conductance is higher.

can be made with this tube.

A high sensitivity, low noise tuner

BASE E9-1 Small Button Noval 9-Pin

MOUNTING POSITION—Any

HEATER
Voltage ....ovvvnniiiiii
Current

Warm-up Time

DIRECT INTERELECTRODE CAPACITANCES

(With Shield) Ezitl
Grid No.1 to Plate .......... 1.2
Input {Grounded Cathode ....3.3
PUl {Grounded Grid ........ —
Output Grounded Cathode ....1.3
PUY Grounded Grid ........ —
Heater to Cathode ............ 25
Plate to Plate................ 0.01

-1
42 (V) (& F
06 (A) R
11 (sec) | T ¥
Unit

No.2

1.2 (pF)

— (pF)

56 (pF)

— (pF)

24 (pF)

25 (pF)

max. (pF)

MAXIMUM RATINGS !
(Design Center Values) 1

TYPICAL OPERATION

Plate Voltage 150 (V) ! Plate Voltage 0 (V)
Plate Dissipation 2 (W) ; Grid No.1 Voltage —1 (V)
Total Cathode Current 20(mA) ‘ Plate Current 85(mA)
Peak Heater—Cathode Voltage Transconductance 8,000 (113)
Heater negative with Amplification Factor 36
respect to cathode 200 (V) | Crid No.1 Voltage (Approx.)
Heater positive with I,=10pA -55 (V)
respect to cathode 2004 (V)
Grid No. 1 Circuit Resistance 500 (k{2)
A The D.C. component must not exceed
100 volts.



AVERAGE TRANSFER CHARACTERISTICS
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HIGH-MU TRIODE
S0BM8 POWER PENTODE

50BMS8 is a miniature type triode-pentode designed for use as an AF amplifier
by triode section and AF power amplifier by pentode section in radio receivers.

BASE E9-1 Small Button Noval 9-Pin

MOUNTING POSITION—Any R
HEATER
Voltage ....cviiiiiiiiiiiieaiianenn, 50 (V) /\ [
Current ... ..t 0.1(A) ] o ¥
DIRECT INTERELECTRODE CAPACITANCES S |33
(Without Shield) Téincgge P%‘;tfi’tde § § x
Grid No. 1 to plate ........ 42 0.3 max. (OF) _u
INPUE. . oeveeereeineeennnss 27 93 (P 4 TOTOT
Output .................... 4.3 8.0 (pF)
(lﬁgg’“‘g& tﬁf‘ﬂ':lﬁss) TYPICAL OPERATION
Triode Pentode Triode Pentode
Unit Unit Unit Unit
Plate Voltage 250 250 (V) | Plate Voltage 100 100 (V)
Grid No. 2 Voltage 250 250 (V) | Grid No. 2 Voltage — 100 (V)
Plate Dissipation 1 7 (W) | Grid No. 1 Voltage 0 —6 (V)
Grid No. 2 Dissipation — 1.8 (W) | Grid No. 1 Input
Total Cathode Current 15 50 (mA) Voltage (RMS) — 38 (V)
Peak Heater—Cathode Voltage Plate Current 3.5 26(mA)
Heater negative with Grid No. 1 Current — 50(mA)
respect to cathode 200 (V) | Transconductance 2,500 6,800 (»U)
Heater positive with Plate Resistance
respect to cathode 2004 (V) (Approx.) — 15 (kQ)
Grid No. 1 Circuit Resistance Amplification Factor 70 —
with Fixed Bias 1 1(MQ) | Load Resistance — 39 kQ)
with Cathode Bias 3 2(MQ) | Max.-Signal Power
with Grid Bias 22 —(MQ) Output — 105 (W)
A The D.C. component must not exceed Total Harmonic
100 volts. Distortion — 10 (%)

50BM8 — 306 —
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SM-HH3 MEDIUM-MU TWIN TRIODE

5M-HH3 is a twin triode for use as a RF oscillator and mixer of the VHF
tuner in transformer-less television receivers.

As this tube has high mutual conductance although its electrostatic capacity
between electrodes is almost the same as that of the 5J6 tube, a tuner of high
sensitivity and low noise can be made in combination with 4R-HH2.

BASE E7-1 Miniature Button 7-Pin 7
MOUNTING POSITION—Any '_{
HEATER g —& ;;
Voltage. ..o ovr et 4.7 (V) s |/ 3 N
N RN
Current. . ...oviiien i 06 (A) __T_}_
Heater Warm-up Time ............ 11 (sec)
DIRECT INTERELECTRODE CAPACITANCES
(Without Shield) ggli g{’u{
Grid No. 1 to Plate .......... 1.3 1.3 (pF)
Input ....oooiii 24 24 (pF)
Output ........cooiiiiiiia... 04 04 (pF)
(DAQQ)g(LMggtgf Illslflss) TYPICAL OPERATION
Plate Voltage 200 (V) | Plate Voltage 100 (V)
Plate Dissipation 1.5 (W) | Grid No. 1 Voltage -1 (V)
Peak Heater—Cathode Voltage Plate Current 11(mA)
Heater negative with Transconductance 7,500 (¢#03)
respect to cathode 200 (V) | Ampilification Factor 38
Heater positive with
respect to cathode 2004 (V)

Grid No. 1 Circuit Resistance 500 (k)

A The D.C. component must not exceed
100 volts.

5M-HH3 — 18 —



AVERAGE PLATE CHARACTERISTICS
(Each Unit)
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IM-K9 HALF-WAVE VACUUM RECTIFIER

5M-K9 is a half-wave rectifier having a maximum output current of 60mA for

use in transformer-less radio receivers.

BASE E7-1 Min
MOUNTING POS
HEATER
Voltage ......
Current ......

iature Button 7-Pin
ITION—Any

.............................. 50(V)
.............................. 0.6(A)

MAXIMUM RATINGS
(Design Center Values)

TYPICAL OPERATION
(With Capacitor Input to Filter)

Peak Inverse

Plate Voltage 1,
Peak Plate Current
D.C. Output Current

H P
OMCy,
Y c
1Y = D"
A/[,‘ D nc
e

aM-K9

A.C. Plate Supply Voltage

000 (V) (RMS) 350 (V)

360 (mA) | D.C. Output Current 60 (mA)
60 (mA) | Effective Plate-Supply

Impedance 200 ()

Filter Input Capacitor 8 (P

D.C. Output Voltage at
Input to Filter (Approx.)
At Half-Load Current 390 (V)
At Full-Load Current 340 (V)

OPERATING CHARACTERISTICS WITH
CAPACITOR INPUT FILTER

500
Cw ﬁ\%\‘% _
é J\g’p\ Zp
Ny Zy 200
X 10 NN
2 PN 400
N \"“ﬂ// N 220
S RN
S we A
()
8 400
£y = S0V
100\ —C =6uF

0 0 20 30 4 S0 60
D.C. OUTPUT CURRENT (mA)
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5R-K16 FULL-WAVE VACUUM RECTIFIER

5R-K16 is a 9-pin, miniature, indirectly heated cathode type full-wave rectifier
from which an output current of up to 150mA can be obtained. This tube is
most suitable for use as a rectifier tube in Hi-Fi sets.

BASE E 9-1 Small Button Noval 9-Pin
MOUNTING POSITION—Any

HEATER
VOHAZE .ottt ie et 50(V)
CUITENt vttt it e i tiae e aaanes 1.2(A)
MAXIMUM RATINGS (Design Center Values)
Peak Inverse Plate Voltage 1,000 (V)
Peak Plate Current (Per Plate) 450 (mA)
AC. Plate Supply Voltage
(Per Plate, RMS) 350 (V)
D.C. Output Current 150(mA)

OPERATION CHARACTERISTICS FULL-WAVE
CIRCUIT, CAPACITOR INPUT TO FILTER

M~ Zp=pLATE J///’Pji’ IHPEDANCE
|
/\ /!1\ FIRTER INPUT CAPACTTOR
f = Souf
. W \\ Z tf&/a/;(f\[ | VOH
. NN /2%
8 §3 N -
.E 760 4 &\& ~ \ \\ P4 24002)
N NI - Ltiny
l w ~l_Jr2
$ D—— 2 Z)
K = /50RQ)
N
200
N
R
N
A
s /%
<N
0
4 50 % /60

0.8 0UTPUT  CURRENT (mA)
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6360 TWIN TETRODE

6360 is a miniature type RF power tube which can be used for frequencies of
up to 200 Mc.

This tube is most suitable for use in mobile wireless equipment.

BASE E9-1 Small Button Noval 9-Pin 75t
MOUNTING POSITION—Vertical, or Horizontal /\i f
with Pins 2 and 7 Vertical Plans. T l
HEATER Series Parallet s '3 ¥
I 3 X
Voltage.................... 126 6.3(V) IR LA R
Current .................. 041  082(A) S NN
DIRECT INTERELECTRODE CAPACITANCES M
(Without Shield) Each  Pueh- + T
Grid No. 1 to Plate ........ 0.1 max. — (pF)
Input ..., 6.2 5.1 (pF)
Output ........covvvvennn.. 2.6 1.4 (pF)
CHARACTERISTICS

Transconductance (/»=30 mA) 3,300 (#0)
Amplification Factor
(Gl to Gg, Iy=30 l'l’lA) 7.5

NOTE

Mod. T

CCS =39k
1CAS = 3342

Lhb

6360 — 318 —



MAXIMUM RATINGS (Absolute Maximum Values, CCS)§

AF. Power Class Class* Frequency
C (200Mc) C (200Mc) (66.6/200Mc)
Amplifier Telegraphy Telephony Tripler
Plate Voltage 300 300 240 300 (V)
Grid No. 2 Voltage 200 200 200 200 (V)
Negative D.C. Grid No. 1 Voltage —150 —150 —150 —150 (V)
Plate Dissipation 7 5 3.3 5 (W)
Grid No. 2 Dissipation 1 1 — — (W)
Grid No. 1 Dissipation 0.2 0.2 — — (W)
Plate Input — 11.25 7.5 75 (W)
Grid No. 2 Input — — 0.63 1 (W)
Plate Current 50 45 375 30(mA)
Grid No. 2 Current 15 — — —(mA)
Grid No. 1 Current 4 3 3 2(mA)
Peak Cathode Current 300 225 180 225(mA)
Total Cathode Current 60 50 40 35(mA)
Peak Heater—Cathode Voltage
Heater negative with
respect to cathode 100 100 100 100 (V)
Heater positive with

respect to cathode 100 100 100 100 (V)
Grid No. 1 Circuit Resistance 100 — — — (k)
8§ Each unit

* Plate and grid No. 2 modulation.

TYPICAL OPERATION (Push-Pull Operation)

Class Class* Frequency
C (200Mc) C(200Mc) (66.6/200Mc)
Telegrahy Telephony Tripler
CCS ICAS CCS ICAS CCS ICAS

Plate Voltage 300 300 200 200 300 300 (V)
Grid No. 2 Voltage 175 200 Note Note 150 150 (V)
Grid No. 1 Voltage —40 —45 — — —100 —100 (V)
Grid No. 1 Bias Resistor — — 33 15 — — (k)
Peak RF Grid No. 1

to Grid No. 1 Voltage 110 130 130 130 230 240 (V)
Plate Current 2x375 2x50 2x335 2x43 2x24 2x325(mA)
Grid No. 2 Current 2.3 3.0 2.6 31 2.0 35(mA)
Grid No. 1 Current (Approx.) 1.8 3.0 15 33 2x1 2x19(mA)
Driving Power (Approx.) 0.1 0.2 0.1 0.2 0.23 045 (W)
Power Output (Approx.) 145 185 81 9.8 6.4 78 (W)
Efficiency 65 62 60 57 45 40 (%
Useful Power 12 16 7.1 8.8 35 48 (W)
Modulation Power

(for 100% Modulation) — — 6.7 86 — — (W)
* Plate and grid No. 2 modulation

— 319 —
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AVERAGE PLATE CHARACTERISTICS
(Each Unit)

400 T
oz = 175V g
X W £ j;} oy —
~ 1
~ [ 20
= 75
%4 200 7 7
3 |
S /90 g
s LE =
= ——
g 50 700 750 200 250 200
PLATE VOLTAGE (V)
AVERAGE GRID No. 1 CHARACTERISTICS
(Each Unit)
80 T T
~ Epa=175V
E 60 \
3 =
~ N,
S
NERIASS N £er=
3 +J0
~ AT +28
g 20 = Y +20
S AN +/5
- +/0
& +5
a 50 109 150 200 250 200
PLATE VOLTAGE (V)
AVERAGE GRID No. 1 CHARACTERISTICS
(Each Unit)
&0 T 1
—~ Eoz =150V
S
S
& i \ £0/ =
N \N +30¥
: _’\\\ +25
2 20N +20
S AN +15
N \e +10
3 +5
0 50 100 50 200 250 3w

PLATE VOLTAGE (V)

6360 — 320 —



PLATE CURRENT (mA)

GRIOD No.2 CURRENT (mA)

GRID No.2 CURRENT (mA)

AVERAGE PLATE CHARACTERISTICS
(Each Unit)
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BACT-GT

SHARP CUTOFF PENTODE

6AC7-GT is a sharp cutoff pentode having high mutual conductance, and used

for wide band amplification.

BASE B8-26 Octal ‘Ki’/'iﬂ
MOUNTING POSITION—Any
HEATER ") I
Voltage ...t 6.3 (V) : | 74 .§
Current .. .vveiiiin it 045 (A) .§ %
DIRECT INTERELECTRODE
CAPACITANCES (With Shield) i
Grid No. 1 to Plate. ........... 0.02 max. (pF) 4y
Input .....coiiiniii .. 115 (pF)
Output......oovvviinnernnnn.. 55 (pF)
(&ggg“ggl tzf{;':ﬁ?@ TYPICAL OPERATION
Plate Voltage 300 (V) | Plate Voltage 300 300 (V)
Grid No. 2 Supply Voltage 300 (V) | Grid No. 3 Voltage 0 0 (V)
Grid No. 2 Voltage—See curve page 10 Grid No. 2 Voltage 150 300 (V)
Plate Dissipation 3 (W) | Grid No. 2 Resistor — 60 (k)
Grid No. 2 Dissipation 04 (W) | Cathode-Bias Resistor 160 160 ()
Peak Heater—Cathode Voltage Plate Current 10 10(mA)
Heater negative with Grid No. 2 Current 25 25(mA)
respect to cathode 90 (V) | Transconductance 9,000 9,000 (¢05)
Heater positive with Plate Resistance
respect to cathode 90 (V) (Approx.) 10 1.0(MQ)
Grid No. 1 Circuit Resistance
with Cathode Bias Operation with
Fixed Grid No. 2 Voltage 250 (kQ)
with Cathode Bias Operation with
Grid No. 2 Resistor 500 (k)
6AC7-GT — 90 —



6AJS TRIODE HEPTODE

6AJ8

6AJ8 is a compound tube designed for FM-AM receiver sets. The triode unit
is used as a local oscillator of the medium wave band while the heptode unit is
used as a frequency converter in case of the medium wave band and as an IF
amplifier tube in case of FM (VHF).

BASE [E9-1 Small Button Noval 9-Pin I'W“
MOUNTING POSITION—Any T
HEATER . “f <

VOltage «.vvvvriine it 63 (V) ‘;“ 7o §>§

Current ........cooiviiiiiiiii, 03(mA) § R <
DIRECT INTERELECTRODE CAPACITANCES J_L

(Without Shield) Tﬁigge Hﬁ%tigde R

Grid No. 1 to Plate...... 1.0 0.006 max. (pF)

Input........oovevvnn.. 26 4.8 (pF)

Output ...........covenn. 21 7.1 (pF)

Grid No. 3 to All........ — 6.0 (pF)

Plate to Plate .......... 0.2 (pF)

MAXIMUM RATINGS TYPICAL OPERATION

(Design Center Values)

Triode Heptode Heptode Unit Triode Unit

Unit Unit Con- ) (RF/IF) Class Al)
verter/ \Amp. Amp.
Plate Voltage 250 300 (V) | plate Voltage 250 250 100 (V)
Grid No. 2 Supply Voltage 300 (V) | Grid No.3 Voltage — 0o — (V)
s ccinati Grid No. 2 & No. 4
Pla.te DlSSlpat.lOI.l . 0.8 1.7 (W) Voltage 103 100 — (V)
Grid No. 2 Dissipation — 1.0 (W) | Grid No. 1 Voltage —2 —2 0 (V)

Total Cathode Current 6.5 125(mA) | Grid No. 3 & Triode

. Grid Resistor 47 —  — k)
Peak Heater—Cathode Voltage Plate Current 325 65 135(mA)

Heater negative with Grid No. 3 & Triode
respect to cathode 100 (V) (.fvrid Current 200 — — (pA)
Heater positive with Gréirlj:r;tz +No. 4 67 38 —(mA)
respect to cathode 100 (V) | Transconductance — 2,400 3,700 (xT5)
Grid No. 1 Circuit Conversion Trans-
- conductance 775 —  — (pO)
Resistance 3.0 3.0(MQ) Plate Resistance
(Approx.) 1,000 700 — (kQ)
Amplification Factor —  — 22
Grid No. 1 Voltage (Approx.)
Gn=24 U — —42  — (V)
Ge=775p0 —285 — — (V)

— 94 —



TYPICAL CIRCUIT
EDTB (FM.CONY) 6AJ8 6BAG (IF)

SO0k fﬂ/’” AM.ANT

e
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6G-B3A BEAM POWER TUBE

6G--B3A is a high perviance, beam pentode designed for use as a horizontal

deflection output tube in television receiv,
BASE B5-187 Octal

€rs.

TOP CAP C1-2 Skirted Miniature
MOUNTING POSITION- -Any

HEATER
Voltage ... i 6.3 (V)
Current ... ... 1.2 (A)

MAXIMUM RATINGS
(Design Center Values)$

TYPICAL OPERATION

Plate Voltage 550 (V)
Peak Pulse Plate Voltage {t?’gggogxg
Grid No.2 Voltage 200 (V)
Peak Negative Grid No. 1

Voltage 1,000 (V)
Plate Dissipation 13 (W)
Grid No. 2 Dissipation 5 (W)
Total Cathode Current 150 (mA)

Peak Heater—Cathode Voltage
Heater negative with

Plate Voltage
Grid No. 2 Voltage
Grid No.1 Voltage
Plate Current
Grid No. 2 Current
Transconductance
Plate Resistance

40 100 (V)
100 100 (V)

0 -7.7 (V)
240 100 (mA)
19 7 (mA)

14,000 (113

o 2 (1
respect to cathode 200 (V) (Approx.) 53 (ke
Heater positive with
respect to cathode 2004 (V)
Grid No. 1 Circuit Resistance 2.2(MQ) |
§ For operation in a 525-line, 30-frame system, !
> The duration of the voltage pulse must
not exceed 15 per cent of one horizontal
scanning cycle.
Under no circumstances should this abso-
lute value be exceeded. '
A The D.C. component must not exceed ‘
100 volts. !
A JKIRTED
Ve~ MINIATURE
CAP
) [
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BEAM POWER TUBE 6G-B7

6G-B7 is a beam power pentode designed for use as a horizontal deflection am-
plifier in television receivers employing the picture tube of 110° deflection angles.

BASE B8-118, B7-119, B6-122 or B5-190 DIRECT INTERELECTRODE

Octal CAPACITANCES (Without Shield)
TOP CAP C1-2 Skirted miniature Grid No.1 to Plate ........ 0.55 (pF)
MOUNTING POSITION—Any Input...................... 17.5 (pF)
HEATER Output .................... 7 (pF)

Voltage .................... 6.3 (V)

Current .................... 1.2 (A)

MAXIMUM RATINGS

(Design Center Values)$ TYPICAL OPERATION

D.C. Plate Voltage 700 (V) | Plate Voltage 40 100 (V)
Peak Pulse Plate Voltage {rzgggog,fg Grid No. 2 Voltage 100 100 (V)
Grid No. 2 Voltage 250 (V) | Grid No.1 Voltage 0 7.7 (V)
Pe%l({)ltlzggatlve Grid No.1 1,000 (V) Plate Current 240 100 (mA)
Plate Dissipation 15 (W) | Grid No. 2 Current 19 7(mA)
Grid No. 2 Dissipation 5 (W)
Total Cathode Current 200 (mA) Transconductance - 14000 (+0)
Peak Heater—Cathode Voltage Plate Resistance
Heater negative with
respect to cathode 225 (V) (Approx.) o 5.3 (kQ)
Heater positive with
respect to cathode 2254 (V)
Grid No.1 Circuit Resistance
For Gird Resistor Bias 1.0(M))

§ For operation in a 525-line, 30-frame televi-
sion system.

¢ The duration of the voltage pulse must not

exceed 15 per cent of one horizontal scan-

ning cycle.

Under no circumstances should this abso-

lute value be exceeded. .

A The D.C. component must not exceed I‘/f//_gM){—f

i |

100 volts.

AVERAGE PLATE CHARACTERISTICS
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HALF-\WAVE VACUUM RECTIFIER 6G-K11

6G-K17 is a half-wave rectifier tube designed for use as a damper tube in
television receivers. This tube features a high perviance and comparatively large

current capacity.

BASE B5-85 Octal
MOUNTING POSITION—Any

HEATER
Voltage ......... ... ... .. .. .. .. ... 6.3 (V)
Current .................. ... ... .. .. ... 1.3 (A)

MAXIMUM RATINGS
(Design Center Values)$

Peak Inverse Plate Voltage 4,500% (V)
Peak Plate Current 1,050 (mA)
D.C. Plate Current 175 (mA)

Peak Heater—Cathode Voltage
Heater negative with respect to cathode 4,500 (V)
Heater positive with respect to cathode 3004 (V)

§ For operation in a 525-line, 30-frame system.

Y% The duration of the voltage pulse must not exceed 15 per
cent of one horizontal scanning cycle.
Under no circumstances should this absolute value be
exceeded.

¢ The D.C. component must not exceed 900 volts.

A The D.C. component must not exceed 100 volts.

Notice : Socket terminals 1, 2, 4, and 6 should not be used as

tie points.
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