from JETEC release #1862, March 4, 1957

sponsor: Rogers Majestic Electronics, Ltd. 1 2 AD 5

REMOT UT-OFF R,F, PENTO
MECHANTICAL DATA
Cathode Coated unipotential
Base E9-1
Bulb T6Y,
RETMA basing designation d%ﬁf?f/}zf
Mounting position any
TUBE QUTLINE BOTTOM VIEW BASE PIN ELEMENT
OF BASE No.
- max 7/9”
. - 1 Grid No.Z2
/’JCL“\ ) 2 Grid No.1
Q) o 3 Cathode, grid No.3,
- 1% @ )9 internal shield
R SN J 4 Heater
* +| o
g wE @ A O Heater
6 S & 6 Plate
7 Internal connection
«,:I]]]'[]'[ﬂl”u 8 Internal connection
9 No connection
HEATER DATA
Heater voltage 12.6 volts
Heater current 0.1 amp
D T ODE IT
Output capacitance 8.1 puF
Input capacitance 5.1 upF
Grid No.1 to plate max. 0,002 puF
Grid No.1 to heater max, 0,05 upF
MAXIMUM RATINGS (Design Center Values)
Plate voltage (without current) 550 volts
Plate voltage 250 volts
Plate dissipation 2.0 watts
Grid No.2 voltage (without current) 550 volts
Grid No.2 voltage (plate current less than 4 mA) 250 volts
Grid No.2 voltage (plate current = 7.2 mA) 150 volts

Oct.16, 1956 1.



12AD5

MAXIMUM RATINGS (Design Center Values) continued

Grid No.2 dissipation 0.3 watts
Cathode current 10 mamps
External resistance between grid No.1
and cathode 3 megohms
External resistance between
heater and cathode 20,000 ohms
Voltage between heater and cathode 150 volts
OPERAT HARACTERISTICS AS R
A. with sliding grid No.2 voltage
Plate and supply voltage 100 170 volts
Grid No.2 series resistor 40,000 40,000 ohms
Cathode resistor 325 325 ohms
Grid No.1 voltage “-1.4 -17° ‘-2.5 -28'volts
Plate current 3.3 -~ 6.0 - mamps
Grid No.2 current 1.0 - 1.75 - mamps
Transconductance 1900 19 2200 22 pmhos
Plate resistance 0.8 »10 1.0 > 10 megohms

Amplification factor of
grid No.2 with respect

to grid No.1 18 - 18 -
Equivalent noise

resistance 5500 - 6500 - ohms
Plate and supply voltage 200 volts
Grid No.2 series resistor 40,000 olms
Cathode resistor 3%5 ohms
Grid No.1 voltage “ -3 -34'yolts
Plate current 7.2 - mamps
Grid No.Z2 current 2.1 ~ mamps
Transconductance 2300 23 umhos
Plate resistance 1.0 »10 megohms

Amplification factor of
grid No.Z2 with respect
to grid No.1 18 -

Equivalent noise resistance 7000 -~ ohms

Oct.16, 1956 2.



12ADS5

OPERAT ST OR I
B, with fixed grid No.2 voltage

Plate voltage 100 volts
Grid No.Z2 voltage 100 volts
Cathode resistor 3%5 ohms
Grid No.1 voltage r-2.5 -16.5"volts
Plate current 6.0 - mamps
Grid No.2 current 1.75 - manmps
Transconductance 2200 22 umhos
Plate resistance 0.6 >10 megohms
Amplification factor of grid No.?2

with respect to grid No.l 18 -
Equivalent noise resistance 6500 - ohms

Oct.16, 1956 3.
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AMA Rejease & 2 49

July 1, 1940
RECEIVING TUBE TYPE 12B6 (GM)

Reservation No: 343 Date: 3/19/40 Registration Not 249 Date: July 1, 1940.

Sponsor: ROGERS RADIO TUBES LIMITED
Type Classification: Diode High Mu Triode

Physical Specifications:

Type of Cathode: Unipotential

Pin Connections:

Pin 1 Metal Spray Shield Pin & Diode plate

2 Hesater 6 DNo comnection Basing Designation:

3 Plate (triode) 7 Heater

4 No conneection 8 Cathode

Cap Control grid (triode)

Type of Base: Small Octal Shell
Type of Cap: Miniature Metal
Type of Bulb: 79 - Metal Spray
Maximum Dismeter 1-3/16"
Maximum Overall Length 4=1/4"
Meximum Seated Height (Including top cap) 5—11/16"
Mounting Position for Operation: Any

Direct Interelectrode Capacitances, Triode Unit (approx.):

Grid~-Plate 1.7 pptf
Input 245 ppf
Output 7.0 ppf

VOLTAGE AMPLIFIER

Class A

Ratings:
Heater Voltage (ac or dc) 12,6 volts
Heeter Current 0.150 amps
Maximum Plate Voltage 250 volts
Minimum Grid Bies Voltage -1 volts
Typical Operation and Characteristics:
Plate Voltage 250 volts
Grid Voltage -2 volts
Amplification Factor 100
Plate Resistance 91000 ohms
Trensconductance 1100 ypmhos
Plate Current 0.9 me.,

Printed in U.S.A.

6Y
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RADIO MANUFACTURERS ASSOCIATION

ENGINEERING DEPARTMENT

Registration No. 361
January 31, 1944

TYPE 12X3

HIGH VACUUM HALF WAVE RECTIFIER

Physicel Specificationss

Type of Cathodes

Pin Connections:

Unipotential
Pin 1., Heater Pin 3. N.C.
e Cathode 4. Heater

Top Cap Plate

440

Basing Designation

Type of Base Small 4 pin
Type of Cap Small metal
Type of Bulb T9

Maximum Overall Length 4-1/g"

Maximum Diemeter 1-3/16"
Meximum Seated Height (Including top cap) 3~3/4"
Mounting position of Operation: Any

Ratings

Heater Voltage (ac or dec) 12,6 volts
Heater Current 0.65 amps
Maximun DC Heater=to-Cathode Potential 50 volts
Maximum Peak Inverse Voltage 7000 volts
Maximum Peak Plate Current (At EB= 270 volts) 200 ma
Typical Operation:

Half-Wave Rectifier (Condenser Input to Filter)

AC Plate Voltage per Plate (RMS) 2500 Volts max.
DC Output Current 10 ma max.

sponsor: Rogers Radio Tubes, Ltd.
Toronto, Ontario, Canada

440



13CM5

DATA FOR E.7.A. ATULSTRATION Page 1
November 5, 1958
TU3E TYPQ Rogers Electronic Tubes and Components,
130M5 brought by 116 Vandarhoof Avenue,

Leaside (Toronto 17) Ontarin

DESCRIPZTION: Cutput npentode for use as horilzental output tute
in television receivers; heater.iype; T9 Lulb;
body length 33/," max.; B7-59octal base; Ci=2
niniature cap.

TURBE OUTIINE BOTTOL VILE BASE PIN LLEMET
max 1 ¥5" OF BsiSE —Ho,
I C}Zcqp 1 Internal comnection
(’Lg:; 2 Heater
3{ 3 Internal comnection
. 79 N 4 Grid ho,?2
o X 5 Srid No.i
3 E 7 Heater
€ 4 & Catnode, grid 0.3
_'_,__“MUH B7-5%base —
maxt %E 86%'

HEATER DATA
Heater voltage 12.8 volts
Heater current 500 mang

MAXI MUY RATINGS (Design center values)

Plate voltage 250 volts
Plate voltage without plate current 550 volts
Peak plate voltage 7000 volts')
PeaX inverse plate voltage 1500 volts')
Plate dissipation see curve
Grid@ No,2 dissipation see curve ?)

1}Maximum pulse duration 22%of one cycle with a maximum of 18 micro
seconds.

2)During the heating up time of the booster dlode the maxirum ger-
missible value of the grid 0.2 dissipation 1s 7 watts.

from JEDEC release #2556, Aug. 3, 1959




Page 2
13CMS Novembear 55,1958

MAXIMUM RATINGS (Design Center Values; continued)

orid No.2 voltage 250 volts
Grid No.2 voltage without current 550 voltas
Peak negative grid No.1 voltage 1000 volts
Grid No.1 circuit resistance 5) 0.5 megohm
Cathode current 200 mamps
Vol tage b:tween cathode and heater

cathode positive with respect to heater 250 volts

Cathode negative with respect to heater 200 volts
Circuit resistance between cathode and heater 20 000 ohms

TYPICAL CHARACTERISTICS

Plate voltage 100 volts
Grid No.2 voltage 100 volts
Grid No.1 bias -8.2 volts
Plate current 100 mamps
Grid No,2 current 7 mamps
Transconductance 14 000 micromhos
Amplification factor of grid No.2

with respect to grid No.1 5.6

Plate resistance 5000 ohms

5)If the total dissipation of anode and grid No.2 is less than
10 ¥atts, the max, value of grid No.1 circuit resistance may amount
up to 2.2 megohmsa,
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from JETEC release #1909, April 22, 1957

sponsor: Rogers Majestic Electronics, Ltd. 1 4G6

DOUBLE DIODE HIGH MU TRIODE
MECHANTICAL DATA

Cathode Coated unipotential
Base E9-1
Bulb T6Y,
RETMA basing designation 9Z
TUEE OUTLINE BOTTOM VIEW BASE PIN ELEMENT
OF BASE No
Jrax e 1 Triode plate
§ (/_[)_\i 4 2 Grid
K3 3 Cathode
= o) eq 4 Heater
§ ‘;\7 § 5 Heater
N N 6 Diode No.l plate
g w s 7 Internal shield
8 Dicde No.2 plate
¥ 9 Internal connection
HEATER DATA
Heater voltage 14 volts
Heater current 0.1 amp
DIRECT INTERELECTRODE CAPACITANCES
Triode plate to cathode 1.3 pp¥F
Triode grid to cathode 2.4 ppF
Triode grid to triode plate 1.3 ppF
Triocde grid to heater max., 0.05 uuF
Diode No.1 plate to cathode 0.8 ppF
Diode No.2 plate to cathode 0.75 ppF
Diode No.1 plate to heater max, 0.3 upF
Diode No.2 plate to heater max, 0.05 ppF
Diode No.1 plate to triode grid max, 0.01 puF
Diode No.2 plate to triode grid max. 0.01 uuF
Diode No.1 plate to diode No.2 plate max. 0.05 puF
Diode No.1 plate to triode plate max. 0.005 upF
Diode No.2 plate to triode plate max. 0.015 puF

Oct.20, 1956 1.



14G6

gazxm M RATINGS OF THE TRIODE SECTION (Design Center Values)

Plate voltage (without current) 550 volts
‘Plate voltage - ‘ - 250 volts
Plate dissipation S 0.5 watts
‘Cathode current =~ - ' 5 mamps
External resistance between -
grid and-cathode (see .note 1) , 3 megohms
External resistance between » _ ' .
cathode and heater : . 20,000 ohms
Voltage between cathode and heater . 150 volts

3 DIODE ¢ TION (each diode; Desiegn

Center Values)

Peak inverse plate current - o 350 volts
'Plate current S 0.8 mamp
Peak plate current | 5 mamps
Voltage between heater and cathode 150'volts
Exteérnal resistance between heater and
cathode 20,000 ohms

Plate voltage 100 - 170 volts
Grid voltage -1.0 -1.59 volts
Plate current 0.8 1.5 mamps
Transconductance 1400 1650 umhos
Amplification factor _ 70 70
‘Plate resistance | 50,000 42,000 ohms
NOTE 1 .

The maximum value of this resistor is 22 megohms if the
grid bias 1s only obtained by grid current biasing.

Oct.20, 1956 2.
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OPERATING CTERISTI OF T TRIODE SECTION .
ANPLIFIFR
0000uuF 0000 F
_|
E u’g Rﬂ %Rp Rgl E 0o
Pk TSO[IF T I b
+Epp

Evb| Rg | Rp Rg' | Rk | Iv | Eo |Total harmonics (%)
volt |megohm|megohm|megohm|ohm | mA |Esig |Eo=3V|Eo=5V |Eg=8V
170 1 0.22 | 0.68 [5600(0.28] 44 | 1.1 | 1.3 | 1.9
170 1 0.1 | 0.33 |3900(0.45| 37 | 1.1 | 1.7 | 2.6
170| 22 | 0.22 | 0.68 0/0.46( 48 | 1.0 | 1.1 | 1.3
170] 22 0.1 | 0.33 olo.82| 42 [ 0.8 | 1.0 [ 1.2
100 1 0.22 | 0.68 {5600{0.18| 41 | 1.4 [ 1.9 | -
100 1 0.1 | 0.33 [3900|0.28| 34 | 2.0 | 3.5 | -
100 22 | 0.22 | 0.68 0|o.21] 41 [ 1.5 | 2.0 | -
100| 22 0.1 | 0.33 0[0.35[ 35 | 1.6 | 2.8 -

In circuits using a loudspeaker with an acoustical ef-
ficlency of 5% this tube can be used without specilal
precautions against microphonic effects if the input
voltage for an output of 50 milliwatts of the output
tube is more than 10 millivolts

Oct.20, 1956 3.



Transconductance (m:momhoa)
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from JETEC release #1860, March 4, 1957

sponsor: Rogers Majestic Electronics, Ltd. 1 4Y 7

TRIODE-HEXODE for use as frequency converter
MECBANTCAL DATA
Cathode Coated unipotential
Base E9-1
Bulb T6Y4
RETMA basing designation 9Q
Mounting position Any
IUBE QUTLINE  BOTTOM VIFW BASE ELEMENT
QF BASE  EIN _NO.
max 7&" 1 Hexode grids No,.2 and 4
- A 2 Hexode grid No.1
3 Cathode, internal shield
3 4 Heater
5 5 Heater
& 6 1Internal connection
| 7 Hexode plate
8 Triode plate
9 Triode grid and hexode
grid No.3
ELECTRICAL DATA
HEATER_DATA
Heater voltage 14 volts
Heater current 0.1 amp
DIRECT INTERELECTRODE CAPACTTANCES
Grid No.1 to all other electrodes 3.8 puF
Hexode plate to all other electrodes 9.2 puF
Between hexode grid No.1 and hexode plate max., 0.1 puF
Between hexode grid No.1 and heater max. 0.15 ppF
Between cathode and triode grid + hexode
grid No.3 5.6 puF
Between cathode and triode plate 2.4 uuF
Between triode plate and triode grid +
hexode grid No.3 1,4 uuF
Between hexode grid No.1 and
triode grid + hexode grid No,3 max. 0.35 puF
Between hexode plate and tricde grid +
hexode grid No.3 max, 0.2 puF

September 28, 1956 1.
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XIMT 1S OF THE. SECTION (Design Center Values)
Plate voltage (without current) 550 volts

Plate voltage 250 volts
Plate dissipation 1.5 watts
Grid No.2 and 4 voltage (without current) 550 volts
Grid No.2 and 4 voltage (anode current
less than 1 mA) 250 volts
Grid No.2 and 4 voltage (anocde current = 3 mA) 125 volts
Grid No.2 and 4 dissipation 0.3 watt
Cathode current 10 mamps
External resistance between grid No,3
and cathode 3 megohms
External resistance between grid No.1
and cathode 3 megohms
External resistance between heater and
cathode 20,000 ohms
Voltage between heater and cathode 150 volts
MAXIMUM RATINGS OF THE TRIODE SECTION (Design Center Values)
Plate voltage (without current) 550 volts
Plate voltage 175 volts
Plate dissipation 0.8 watt
Cathode current 6 mamps

External resistance between grid and cathode 3 megohms
External resistance between heater and

cathode 20,000 ohms
Voltage between heater and cathode 150 volts
T I I0 TION

Plate voltage 100 volts
Grid voltage 0 volt
Plate current 10 mamps
Transconductance 2800 pmhos
Amplification factor 22

September 28, 1956 2.



Supply voltage 100 170 200 volts
Plate resistor 10 000 10 000 22 000 ohms
Oscillator wlts,

voltage f A? ,§, rms
Grid resistor 22,000 47,000 22,000 47,000 22,000 47,000 ohms
Grid current 175 100 350 200 350 200 pampsf
Plate current 3.4 3.1 6.5 5.7 5.5 5.2 mangs
Effective
transconductance 700 600 750 650 650 550 pmhos|

“frequency converter
' +E44
.z
3
-LEOI.pF
RF p,% T :=+ .
Puig Qo5uF

Plate and supply voltage 100 170 volts
Ry (see circult diagram) 18,000 18,000 ohms
Ry (see circuit diagram) 27,000 27,000 onms
Cathode resistor 180 180 ohms
Grid No.3 and triode
grid resistor 22,000 22,000 ohms
Grid No.% and triode grid
current (see note 1 page 4) 125 3§Q . .3
Grid No.1 voltage -1.0 -13.5 ~1.85  -25'volts
Grid No.2 and 4 voltage 43 57 70 100 volts
Plate current 1.2 - 2.1 -  mamps
Grid No.2 and 4 current 1,46 - 2.6 -  mamps
Conversion conductance 530 5.3 670 6.7 u mhos
Plate resistance »1,0 >S5 11,0 5 megohms
Equivalent noise
resistance 60,000 - 65,000 - ohms

September 28, 1956
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OPERATING CHARACTFRISTICS OF THE HEXODE SECTION (CONTINUED)
Plate and supply voltage 200 volts
R1 (see circuit dlagram) 18,000 ohms
Ry (see circuit diagram) 27,000  ohms
Cathode resistor 180 ohms
Grid No.3 and triode grid resistor 22,000 ohms
Grid No.3 and triode grid current
(see note 1) 350 pamps

Grid No.1 voltage -2  -27.5volts
Grid No.2 and 4 voltage 85 119 volts
Plate current 3.0 - mamps
Grid No.2 and 4 current 3.0 - mamps
Conversion conductance 750 7.5 uzhos
Plate resistance »1.0 >5 megohms
Equivalent noise resistance 75,000 - ohms
Note 1

For the alternative of grid No.3 resistor, viz 47,000 ohms,
the grid current should be adjusted to 100 pamps at a supply
voltage of 100 volts and to 200 pamps at a supply voltage
of 170 volts or 200 volts

September 28, 1956 4,



s Frequency ghanger — 340,000
Plate voltage==200 volis 3
- Oscillator grid resistor = 47,000 ohms -
- Oscillator current =200 micro-amps .
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Frequency changer
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Plate voltage==170 to 200 volts
illator grid resistor=47,000 ohms y
Oscillator grid current =200 micro-amps
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-10,000
Frequency changer 7]
- Plate voltage =100 volts :
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Conversion conductance (micromhos)
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Equivalent noise resistance (megohms)
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\ Frequency changer
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Frequency changer!_lr i !
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Oscillator voltage (volta, R.M.S.)

Equivalent noise resistance (megohms)

| ]Frequency changer
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Frequency changer ]r !
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Triode section as oscillator
Supply voltage =100 voltsf—
Plate series resistor =10,000 ohms
Grid resistor =22,000 ohms
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300016 12
Triode section as oscillator
Supply voltage =100 volts
Plate series reaistor =10,000 ohms
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Effective slope (micromhos)

14Y7

Triode section as oscillator
Supply voltage=170 volts!
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Effective slope (micromhos)
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Rogers Electronic Tubes & Components

15 DQ 8

Description: Triode-pentode with serarate cathodes.
Triodei for use in circuits for keyed A.G.C.,
sync-separation, sync-amplification and noise
suppression. Pentode for use as video output tube

Mechanical data

Cathode coated, unipotential
Base E9-1
Bulb T6'/2
Qutline 6-3
Basing 9HX
Mounting position any
TUBE QUTLINE BOTTOM VIEW BASE PIN ELEMENT
OF BASEKE — No. -
1 Triode grid
max %" 2 Triode plate
) 3 Triode cathode
/’JCLﬂi 4 Heater
N 5 Heater
N 6 Pentode plate
5 7 Pentode cathode,grid
E No.3, internal shield
8 Grid No. 1
v T 9 Grid No. 2

Heater data

Heater voltage 15 volts
Heater current 300 mamps
10.1001958 1.

from JEDEC release #2556, Aug. 3, 1959



1I5DQ 8

Direct interelectrode capacitances
Pentode section

Grid No. 1 to all other elements except plate 9,0 puF

Plate to all other elements except grid No. 1 4.5
Plate to grid No. 1 max, 0.1
Grid No. 1 to heater max. 0.1
Triode_section
Grid to all other elements except plate 4.0
Plate to all other elements except grid 2.3
Plate to grid 2.7
Grid to heater max. 0.1
Between triode_and_pentode_section
Triode plate to pentode grid No. 1 max.0,01
Triode grid to pentode grid No. 1 max.0.01
Maximum ratings (desigr center values)
Pentode section
Plate voltage without current 550
Plate voltage 250
Plate dissipation 4
Grid No. 2 voltage without current 550
Grid No. 2 voltage 250
Grid No. 2 dissipation 1.7
Cathode current 40

Grid No.1 circuit resistance with fixed bias

Gr%g No. 1 circuit resistance with automatic
as

1
2

Voltage between heater and cathode 200
Circult resistance between heater and 20,000
cathode
Triode_section
Plate voltage without current (positive

and negative) 550
Plate voltage (positive and negative) 250
Peak plate voltage at plate current

maximum 0,1 mamp (note 1) 600
Plate dissipation 1

HuF
pukF
HRF

HpF
HpF
HpF
iy

HuF
HpF

volts max,
volts max.
watts max.
voltis max.
volts max.
watts max.
mamps max.
megohm max.
megohms max.

volts max.
ohms max.

volts m&x,
volts max.

volts max.
watt max.

10.10.1958




15 DQ 8

Maximum ratings (continued)
Cathode current 12 mamps max.
Grid circuit resistance with fixed bias 1 pegohm max.

Grid circuit resistance with automatic
bias 3 megohms max.

Voltage between heater and cathode
écathode negative with respect to heater) 150 volts maﬁ.

cathode positive with respect to heater) 200 volts (dc) max.
+150 volts(rms) max.
Circuit resistance between heater and cathode 20,000 ohms

Typical characteristics
Pentode section

—_— e w— — — —

Plate voltage 170 200 220 volts
Grid No. 2 voltage 170 200 220 volts
Grid No. 1 bias ~-2.1 -2.9 -=3.4 volts
Plate current 18 18 18 mamps
Grid No. 2 current 3 3 3 mamps
Transconductance 11000 10400 10000 micromhos
Plate resistance 0.1 0.13 0.15 megohm

Amplification factor of
Grid No.2 with respect

to Grid No. 1 36 36 36
Triode_section

Plate voltage 200 volts
Grid bvias -1.7 volts
Plate current 3 mamps
Transconductance 4000 micromhos
Amplification factor 65

Operating characteristics of the pentode section as video output

tubel
Supply voltage 170 200 220 volts
Plate series resistance 3000 3000 3000 chms
Grid No. 2 voltage 170 200 220 volts
Grid No. 1 bias -2 -2.8 -3.3 volts
Plate current 18 18 18 mamps
Grid No. 2 current 3.2 3.1 3.1 mamps
Transconduc tance 10400 10000 9700 micromhos
Note 1. Max.pulse duration 18% of a cycle with a maximum of 18 mic]

——10.10.1958 S%?
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1: Plate voltage=Grid No 2 voltage=220volts
2: Plate voltage=Grid No 2 voltage=200volts u
3: Plate voltage=Grid No 2 voltage=170 volts ! I

|

1

Plate current +
— ==~ —Grid No2 current f- Zf—

L

~
S

(=)
3
Plate and grid No 2 current (milliamps)
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ROGERS 16 AQ3

BOOSTER DIODE

Booster diode for use in line-timebase circuits of trans-
formerless television receivers.

MECHANICAL DATA

Cathode coated, unipotential
Base E9-1
Bulb 61 /2
OQutline see drawing
Basing 9CB
Top cap C1-2
Mounting position any
TUBE CUTLINE BOTTOM VIEW BASE PIN ELEMENT
OF BASE No.
1 internall
y/ \'
4max /9‘ 2 connected;do
I i 3 not use
4 heater
5 heater
gl 6 internally
3=
§§ﬁ§ 7 connected;do
2 ‘: 8 not use
E o)
E 9 anode
Top cap cathode
ﬂl l] "I M3531 A 4

JULY 1959 from JEDEC release #2684, Jan. 4, 1960



HEATER DATA
Heater voltage

Heater current

DIRECT INTERELECTRODE CAPACITANCES
Plate to all other elements
Cathode to heater

MAXIMUM RATINGS {Design Center Values)
Supply voltage without current
Supply voltage
Plate current
Peak plate current
Plate dissipation
Pegk negative plate voltage

Peak voltage between
heater and cathode

Voltage between heater and earth

16.4
600

8.6
2.0

550
250
220
550

6000

6600
220

volts

mamps

puF
puF

volts
volts
mamps
mamps
watts
volts

volts

volts

mnax.
max.
max.
max.

max.
max, 1)2)

max. )

r.m.s. mnax.

")Max. pulse duration 22% of a cycle with a max. of 18 psec.

2)Absolute meximum ratings 7500 volts.



Rogers Electronic Tubes & Components
17BTP4

Description: Rectangular television picture tube with fil ter glass,
metal-backed screen, ion trap, electroastatic focusing
and 90° magnetic deflection

Heater data

Heater voltage 6.3 volts

Heater current 0.3 amp

Note: (applies to series operation only) The surge heater voltage
must not exceed 9,5 volis rms when the supply is switched on.
W#hen used in a gseries chain a current limiting device may be
necesaary in the circuit to ensure that this voltage is not
axceeded,

Direct interelectrode capacitances

Grid No.1 to all other electrodes 7 uuF
Cathode to all other electrodes 4 puF
External conductice coating to max, 1400 upF
grid No.4 and 6 min. 900 uuPF
Screen
Phoaphor number (JETEC designation) P4
Fluorescent color white
Peraistance short
Light transmission 75
Useful diagonal min, 15 3/8 "
Useful width min, 14 1/4 "
Useful height min. 10 3/4 "
Focusing method electrostatic
Deflection method double magnetic
Deflection angle, diagonal 90°
Deflection angle, horizontal 850
Deflection angle, vertical 65°

Mounting position

The socket for the base should not be rigidly mounted; it should
have flexible leads and be allowed to move freely. The outer cir-
cumference of the base will fall within a circle which is concentric
with the perpendicular from the centre of the face and which has a
diameter of 2 3/16"

Ion trapmagnet

Single magnet, fisld strength approx., S50 Gaussea,

Qectober 10th, 1958 Page 1
from JEDEC release #2383, Aug. 17, 1959



17BTP4

Picture centering magnet

Field intensity perpendicular to the tube axis for centering of

the picture: 0«10 gzausses,

Maximum distance between centre of field of this magnet and refer-

ence line is 70 mm

Ratings (Design Center Values)
Grid No.4 and 6 voltage

Grid No.3 and 5 vol tage
positive
negative

Grid No.2 voltage

Orid Ho.1 voltage
negative
positive
positive peak

Heater to cathode voltage *)

Heater positive with respect to cathode
Heater negative with respect to cathode
Peak value during a warm-up period not
exceeding 45 sec.; heater negative

Maximum c¢ircuit valuas

Grid No.1 circuit resistance
Grid No.1 circuit impedance at S0 cps
Circuit resistance between cathode and heater

Circult design valuea

Negative grid No.3 and 5 current
Positive grid No.3 and 5 current

X) At zero current

18000
12000

500
500

500
200

150

125
200

410

1,5
0,5
see

10
10

*) In order to avoid excessive hum, the A.C. component
to cathode voltage should be as low as possible and

20 volts, rms,

®) When the heater is supplied from a separate transformer, the
maximum value of the circuit resistance between cathode and heater
= 1 megohm. When the heater is in a series chain or earthed the
maximum circuit impedance at 50 ¢ps = 0,1 MQ

max,
min.

max,
max.

max.
min,

nax.
max.
nax,

nax.
maxX .

max .

max.

max,

°)

max.

max.

of the heater
must not exceed

volts X)
vol ts

volts
volts

volts
vol ts

volts
volt
vol ts

vol ts
volts,

volts

megohms
megohms

microamps

microamps

October 10th, 1958
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17BTP4

Typical operating conditions
Grids No.4 and 6 voltage 14000 16000 volts

Grids No.3 and 5 voltage at

final accelerating electrodes

current of 100 microamps -103 to 4203 -75 to +235 volts*X)
Grid No.2 voltage 300 300 volts

Grid No.! voltage for visual
extinction of undeflected
focused spot -40 to -80 -40 to =80 volts

Mechanical data

Overall length 15 5/8"
Greatest dimensions of buld
diagonal 16 5/8" + 1/8"
width 15 3/8" 4+ 1/8"
height 12 1/4" + 1/8"
Neck length 6 1/2¢
Bulb number (ASA designation) J 133
Bulb contact (JETEC designation) J1-21
Bage (JETEC designation) B7-51

XX)At the specified value of grids No.3 and 5 voltage the focusing
of the tube is optimum in the centre of the screen. If a uniform

focusing over the entire screen is preferred this voltage has to
be raised with 100 to 200 volts.

October 10th, 1958 Page 3
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Jotes from page 5 and 6

1)Reference line, determined by the plane of the upper edge of the
flange of the refermace gauge JETEC No, 116 when the gauge is
resting on the cone,

2)Allowable contact area

3)Space for deflection coils and centering magnet
4)space for the ion trap magnet

7)Distance from reference line to top centre of grid
6)Recessed cavity contact

TYIon trap magnet

8)This area must be kept clean

BOTTOM VIEW COF BASE BASE PIN ELEMENT
No.

1 heater
2 grid No.1
b grid No.3 and §
10 grid No.?2
11 ¢athode
12 heater
bulb contact grid no.4 and 6,
collector

October 10th, 1958 page 4
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from JETEC release #1865, March 11, 1957
sponsor: Rogers Majestic Electronics, Ltd.

17C8

DOUBLE DIODE-REMOTE CUTOFF PENTODE for use as RF, IF or
AF amplifier
MECHANICAL DATA
Cathode Coated unipotential
Base E9-1
Bulb 6%
RETMA basing designation ST
BASE ELENMENT
PIN NO.
1 Grid No.2
2 Grid No.1
3 Cathode, internsl shield
4 Heater
5 Heater
6 Pentode plate
7 Diode No.1 plate
;nme%” 8 Diode No.2 plate
T 9  Grid No.3

ELECTRICAL, DATA
HEATER DATA

Heater voltage 17 volts
Heater current 100 mamps
DIREC E C
Pentode grid No.1 to all other elements 4.2 puF
Pentode plate to all other elements 4,9 upF
Between pentode plate and grid No.1 max. 0.0025 puF
cetween pentode grid No.1 and heater max., 0.07 ppF
Between diode No.1 plate and cathode 2.2 UpF
Between diode No.2 plate and cathode 2.35 uuF
Between diode plates max. 0.35 ppF
Retween diode No.1 plate and heater max, 0.02 puF
Between diode No.2 plate and heater max. 0.005 uuF
Between diode No.l plate and grid No.! max. 00,0008 puF
Between diode No.2 plate and grid No.1 max. 0.001 pufF
Between diode No.1 plate and pentode plate max. Q.2 ppF
Between diode No.2 plate and pentode plate max. 0.05 puF
September 28, 1956 1.
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MAXIMUM RATINGS
Pentode gecgtlon

Plate voltage (without current) 550 volts
Plate voltage 250 volts
Plate dissipation 1.5 watts
Screen grid voltage (without current) 550 volts
Screen grid voltage (plate current

less than 2 mampg§ 250 volts
Screen grid voltage

(plate current = 5 mamps) 125 volts
Screen grid dissipation 0.3 watts
Cathode current 10 mamps

External resistance between grid No.1 1
and cathode with cathode bias 3 megohms ')

External resistance between

heater and cathode 20,000 ohms
Voltage between heater and cathode 150 volts
Diode gections (each diode)

Peak plate inverse voltage 350 volts
Plate current 0.8 mamp
Peak plate current 5 mamps
External resistance between

heater and cathode 20,000 ohms
Voltage between heater and cathode 150 volts

1)The maximim value of thils resistance is 22 megohms when
the grid blias is obtailned by means of grid current biasing
only

September 28, 1956 2.



Plate and supply voltage 200 volts
Grid No.3 voltage 0 volt
Grid No.2 series resistor 68,000 ohms
Cathode resistor 295 ohms
Grid No.1 voltage " -2 -31.5 volts
Plate current 5 - milli~ams
Grid No.2 current 1.75 ~ milli-amps
Transconductance 2200 22 micromhos
Plate resistance 1.0 > 10 megohms
Amplification factor of

grid No.2 with respect to

grid No.1 18 -
Equivalent noise resistance 6,200 ~ ohms
Plate and supply voltage 170 100 volts
Grid No.3 voltage 0 0 volts
Grid No.2 serles resistor 47,000 47,000 ohms
Cathode resistor 295 295 ohms
Grid No.1 voltage “~2 =26,5 -1.15 -15.5 volts
Plate current 5.0 - 2.8 - mamps
Grid No.2 current 1.75 - 1.0 ~ mamps
Transconductance 2200 22 1900 19 micromhos
Plate resistance 0.9 >10 0.9 >10 megohm
Amplification factor of

grid No.2 with respect

to grid No.1 18 - 18 -
Equivalent noise

resistance 6200 - 4600 - ohms

September 28, 1956
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In circuits with a loudspeaker with an acoustical efficiency

+Epp

of 5% this valve can be used without special precaution

against microphonic effects 1f the input voltage for an out-

put of 50 milli-watts of the output tube is more than

25 milli-volts

Distortion(@) at
3 5 8

(volts)| (M) | (M2)| (MR)| ()| (MR)| (mA)]| (mA) 2 volts|volts|volts

170 |[0.22]0.68| 1 [2700|0.68|0.56/0.20{85| 1.2] 1.5| 1.8

170 [0,10/0.27] 1 {1000/0.33[1.25{0.50|70| 1.2]| 1.6 2.0

170 |0.22]0.82] 10 0/0.68{0.56|0.19|140] 0.8! 1.0| 1.4

170 |(0.10]0.33| 10 0[0.33|1.16{0.46[100| 0.8| 1.4} 2.0
100 [0.22(0.68] 1 |2700{0.68|0.32]0,12|82| 1.4]| 1.9
100 |0.10{0.27| 1 |1000{0.3310.73/0.29|67| 1.4| 1.8
100 |0.22{0.82] 10 0]0.68|0.32{0.11}100] 2.8] 3.0
100 ]0.10]0.33| 10 0]0.33(0.66]0.25| 70| 1.7{ 3.2

September 28, 1956 4,



A = AT
Al QUELED A

E COUPLED A.F, AMFIIFIFR 1)
(grid No.2 connected to plate)

Distortion (%3 at

Evp Rp | Rgi| Rk [R'g1| Ip |Eo Fo (r.m.s.) =
(volts)| (M) [(M@){ (@)]|(MQ)|(mA) |Ey | 3volts|5volts |8volts
170 0.1 1 {1800/0.33[1.25 |11 2.1 3.5 | 4.8
170 |0.047| 1 [1800|0.15] 2.4 |11 1.8 | 3.1 4.6
170 0.1 10 0/0.33| 1.4 |14 2.5 3.8 5.0
170 [0.047| 10 0l0.15] 2.8 | 14 2.1 3.4 | 4.7
100 0.1] 1 [1800{0.33(0.74 |11 3.2 | 4.9
100 [0.047| 1 [1000{0.15| 1.4 |11 3.0 | 4.8
100 0.1] 10 0{0.33| 0.8 |12 3.0 | 4.7
100 | 0.047| 10 0]0.15] 1.5 [12 3.0 4.8

September 28, 1956
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= ~10,000
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— / ]
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Rogers Electronic Tubes & Components

17EW8

Description: Double triode for use as R.F. amplifier and self-
oscillating mixer

Mechanical Data

Cathode coated, unipotential
Base E 9-1
Bulb T 6'/2
Outline 6-2
Basing QAJ
Mounting position any
Tube outline Bottom view Base pin Elerent
of base No.
molp” i Plate
2 Grid Triode no. 2
f f’/:g‘\ ‘ 3 Cathode
. 4 Heater
:\;9 \,,"'E‘«@ 5  Heater
o B 6 Plate
X N é 7 Grid Triode no.1
§ > 8  Cathode
S Internal shield

Heater Data

Heater voltage
Heater current

17.5
150

Direct interelectrode capacitances {each system)

Plate to
Plate to
Plate to
Plate to

grid
cathode

cathode, heater and shield
cathode, heater and shield #

Grid to cathode, heater and shield

1.5
0.18
1.2
1.9

volts

mamps

HuF
guF
kpF
pul

3 puf

# With external shield with internal diameter of 0.886"

19.1.1958

from JEDEC release #2556, Aug. 3, 1959




17EW8

Direct interelectrode capacitances (continued)

Plate to plate

Plate to plate #

Grid to grid

Plate triode No.1 to grid triode No.2
Plate triode No.2 to grid triode No.!
Plate triode No.1 to cathode triode No.2
Plate triode No.2 to cathode triode No.t
Grid triode No.t1 to cathode triode No. 2
Grid triode No.2 to cathode triode No. 1

max. 0.04 puF
max. 0,008 ppF
max. 0.003 ppF
max. 0.008 uypF
max. 0.008 upF
max. 0,008 puF
max. 0.008 puF
max. 0,003 uuF
max..0.003 ppF

Maximum ratings (each section; Design Center Values)

Plate voltage without current

Plate voltage

Plate dissipation

Plate dissipation of two systems together
Cathode current

Negative grid bias

Grid circuit resistance

Voltage between cathode and heater

550 wlts
250 volts
2.5 watts
4.5 watts
15 mamps
100 volts

max.
max.
max.
max.
max.
max.

1 megohm max.

90 volts

max.

Circuit resistance between heater and cathode 20000 ohms max.

Typical characteristics (each section)

Plate voltage 100 170 200 volts
Grid bias -1.1%)  -1.5 -2.1 volts
FPlate current 4.5 10 10 mamps
Transconductance 4600 6200 5800 micromhos
Amplification factor 50 50 48

# With external shield with internal diameter of

0.886"

o)In this case grid current may occur. If this is not permissible
a condition with a bias of ~1.5 volts should be chosen.

19.1.1959
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Qperating characteristics as R.F., amplitier in FM/AM receivers
triode system No.1)

Supply voltage 170 170 100 volts
Plate series resistor 1300 1500 1500 ohms
Plate voltage 160 155 92 volts
Cathode resistor 330 160 160 ohms
Negative grid bias -2 -1.4 -0.85 volts
Plate current 6 8.7 5.2 mamps
Transconductance 4700 6000 5200 micromhos
Internal resistance 10500 8400 10000 ohms
Input resistance at 100 Mc 8000 6000 7000 ohms
Equivalent noise resistance 650 500 580 chms

Operating characteristics as self-oscillating mixer in FM/AM
receivers (triode system No.2)

Supply voltage 100 170 200 volts
Plate series resistor 4700 4700 8200 ohms

Grid leak 1 1 1 megohm *)
Oscillator voltage 1.8 2.8 2.8 volts (rms)
Plate current 2.2 4.8 5.2 mamps
Conversion conductance 1700 2200 2300 micromhos
Internal resistance 20000 16000 15000 ohms

Input resistance at 100 Mc - 15000 - ohms

+) At this value of grid leak squegging 1is prevented by
feed-back, which normally is applied in order to compensate
for the internal resistance

©) see page 2

19.1.1959 3.
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late series resistor =0 ohm
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Rogers Electronic Tubes & Components

1 AN 5

Description: Variable-mu pentode for use as I.F. amplifier
and multiplicative or additive mixer in FM/AM
battery-receivers

Mechanical data

Cathode coated, filament
Base E7-1
Bulb T 5'/2
Qutiine 5-2
Basing 7 ES
Mounting position any
TUBE QUTLIXE BOTTOM VIEW BASE PIN ELEMENT
oy OF BASE No.
“i‘x_i"
1 (-) filament, internal
4 r/_}\_ ? shield
2 Plate
N NN 3 Grid No.2
* '\I\\\
N AN 4 Grid No.3
Ra! b
3 N § 5 (-) filament, internal
g >~ shield
6 Grid No.1
g..m]_m.)_!_' 7  (+) filament

General Electrical data
Filament voltage (parallel supply of the filaments) 1.4 volts

Filament current 25 mamps
Filament current (series supply of the filaments) 25 mamps
Filament voltage 1.3 volts

Direct interelectrode capacltances

Qutput capacitance 7.5 uuF
Input capacitance 3.7 upF
Grid No.3 to all other elements 5.2 uuF
Plate to grid No.t max. 0.01 puF
Grid No.! to grid No.3 max. O.1 puF
Grid No.t1 to grid No.Z2 2.5 puF
October 1, 1958 1.

from JEDEC release #2382, Feb. 9, 1959



1 AN 5

Direct interelectrode capacitances (continued)

— e e e eme e | e e e— —_— e —— o G e - — ke —

Output capacitance 8.1 yuF
Input capacitance 1.1 ppF
Plate to grid 2.6 upF
Maximum ratings (design center values)
Supply voltage 120 volts *)
Plate voltage 120 volts
Plate dissipation 0.25 watts
Grid No.2 wltage 90 volts
Grid No.2 dissipation 0.15 watt
Cathode current 2.5 mamps
Grid No.1 circuit resistance 3 megohms
Grid No.3 circuit resistance 1.5 megohms
QOperating characteristics as I.F. amplifier
Plate and supply voltage 85 X) g5 X)
Grid No.3 voltage 0 0
Grid No.2 series resistor 33,000 47.000
Grid No.1 blas 0 =5 0 ’ -5 volts
Grid No.2 voltage 62 - 57 - volts
Plate current 1.7 - 1.5 ~ mamps
Grid No.2 current 700 - 595 =~ pamps
Transconductance 940 10 900 10 micromhos
Plate resistance 0.45 210 0.525 >10 megohms

Amplification factor of
grid No. 2 with respect
to grid No. 1 20 - 20 -

X) Based on a battery voltage of 90 volts, minus the bias of
the output tube
Voltage with respect to (-) filament.

*) Absolute maximum 150 volts

October 1, 1958 2.
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Operating characteristics as I.F. amplifier {continued)

Plate and supply voltage 64 *) 64 *) volts
Grid No.3 voltage 0 0 volt
Grid No.2 series resistor 1500 4700 ohms
Grid No.! bias © 0 -3.8 "0 -3.8 volts
Grid No.2 voltage 63 - 61 - volts
Plate current 1.7 = 1.6 - mpamps
Grid No.2 current 780 - 725 -  Janmps
Transconductance 880 10 870 10 micromhos
Plate resistance 0.25 >10 0.27 >10 megohm
Amplification factor of

grid No. 2 with respect

to grid No. 1 20 - 20 -

Plate and supply voltage 45 volts
Grid No.3 voltage 0 volt
Grid No.Z2 series resistor 0 ohm
Grid No.1 bias 0 =-2.7 volts
Grid No.Z2 voltage 45 - volts
Plate current 0.9 - mnamps
Grid No.2 current 445 = pamps
Transconductance 700 10 micramnhos
Plate resistance 0.28 >10 megohm
Amplification factor of grid

No.2 with respect to grid No.1 20 -

Operating characteristics as multiplicative

mixer with oscillator

voltage on g3 o)

Plate and supply voltage 85 X) 64 *)  volts
Grid No.2 series resistor 47,000 4700 ohms
Oscillator voltage 12 12 velts(mms)
Grid No.3 resistor 0.3 0.3 megohm
Grid No.1 bias "0 -4.6 " 0 3.5 volts
Grid No.2 voltage 47 - 58 - volts
Plate current 540 - 670 -  pamps
Grid No.2 current 800 - 1250 - pamps
Conversion conductance 265 10 280 10 micromhos
Plate resistance 0.50 >5 0.30 >5 megohms

Xy *%),%) see page 4

October 1, 1958
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Operating characteristics as multiplicative mixer with oscillator

voltage on g3 ©) continued.

Plate and supply voltage 45 volts
Grid No.2 series resistor 0 ohm
Oscillator voltage 12 volts(rms)
Grid No.3 resistor 0.3 megohm
Grid No.1 blas 0 2.4 volts
Grid No.2 voltage 45 - volts
Plate current 420 ~ pamps
Grid No. 2 current 795 - pamps
Conversion conductance 250 10 micromhos
Plate resistance 0.49 >5 megohmp

Operating characteristics as additive mixer (triode connection
grid No.2 and 3 connected to plate)

Supply voltage g5  85% 64t 64t 45 45 volts
Plate series

resistor 4 0 4700 0 3300 0 1500 ohms
Grid resistor 1 1 1 1 1 1 megohm
Grid current 4.4 3.8 3.1 2.5 2.0 2.0 pamps
Plate current 1.9 1.7 1.3 1.2  0.73 0.7 mamp
Oscillator volts
voltage 4.0 3.5 3,0 2.5 2.0 2.0 {rms)
Sonversion 500 490 465 460 405 400 DECrO-

Plate resistance 26,000 26,500 29,000 28,500 34,000 35,000 ohms

x) Based on a battery voltage of 90 volts, minus the bias of
the output tube. Voltage with respect to (-)filament

*) Based on a battery voltage of 67.5 volts, minus the bias of
the output tube. Voltage with respect to (-)filament

ﬁﬁ By-passed.

°) If in the short wave range A.G.C. is applied to the mixer,
the current flowing to g1 due to transit time effect should
be taken into account.

October 1, 1958 4.
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High vacuum single-anode RECTIFYING TUBE for E.H.T. supply
from the line time base in television receivers

This tube is directly interchangeable with tube type 182,
the characteristics and dimensions bveing entirely iden-
tical, The new tube differs from the 1S2 in that it has
a chemically treated envelope, which avoids flash-over
under conditions of high humidity and low atmospheric
pressure

from JETEC release #1663, June 11, 1956
sponsor: Rogers Majestic Electronics

May 12, 1956 1.



RWA Release # 215

Reservation No. 292 Date: 7/24/39 Registration No. 215  Date: 9/18/39

Type No. 20J8 (GM)

Sponsor:~  Rogers Radio Tubes Limited, Toronto, Ontario

Type Classification:t-~ Triode Heptode Converter

Physical Specification:-

Type of Cathode:- Unipotential
Pin Connections:-

Pin 1 S Pin & Gps Gz
2 H 6 Pp
3 P 7 H
4 G2,04 8 K,Gs
Top Cap Gj
Type of Base
Type of Cap

Type of Bulb

Maximum Diameter

Maximum Overall Length

Maximum Seated Height (Including top cap)

Mounting Position. for Operation:~ any
Direct Interelectrode Capacitances:=~

Signal Grid to Mixer Plate

Signal Input to all other electrodes

Osc. Output to all other electrodes

CONVERTER
Ratingss -~

Heater or Filament Voltage (ac or de)
Heater or Filament Current

Maximum Plate Voltage

Maximum Screen Voltage

Maximum Plate Dissipation

Maximum Screen Dissipation

Meaximum Osc. Anode Voltage

Meximum Osc. Anode Dissipation
Meximum Total Cathode Current
Minimum Signal Grid Bias Voltage

0.012
5

5.5

Basing Designation: 8H

Small octal shell
Miniature

ST12 -~ Metal spray
1 9/16"

4 11 /32"

3 25/32"

uuf (max.)

uuf

uuf

20 volts
0.15 amps

250 volts

100 volts
245 watts
0.6 watts

100 volts
0. 75 watts
18 me
-1 volts

RMA Form III (a)
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Typical Operation:-

Converter Service:-

Plate Voltage

Screen Voltage (Grid #G2,G4)
Signal Grid Voltage (Grid #G1)
Ose. Anode Voltage (Pp)

Ose. Grid (Grid $4Gp,G3) Resistor
Peak Osc. Grid Voltage (min.)
Plate Resistance

Conversion Transconductance

Eoy = ~1 volt
Ee} = -3 volts (rated bias)
Ecp = =5 volts

Bol = =15 volts (cut-off bias)

Plete current
Screen current
Osc¢., Anode current
Osc. Grid current

Oscillator Section Characteristics:-

Osc. Anode Voltage
Osc. Grid Voltage
Transconductance
Amplification Factor
Osc. Anode Current

Osc. Grid Current at Zgk = 7000 ohms
Zgkk = 5500 ohms
Zgk = 300 ohms

100
100

100
50,000
25

320

240
110

100

2500
15
12,5

40C
300
50

250
100

* 250
50,000

350

* 250

2300
15
8.5

500
400
80

* Plate voltage applied thru 20,000 ohms series resistor.

volts
volts
volts
volts
ohms
volts
megohms

umhos

umhos
umhos
umhos
ma
ma
me,
me

volts
volts
umhos

ma

uamps
uamps
uamps



Rogers Electronic Tubes & Components

21CLP4

Description: Rectangular television picture tube with filter
glass, metal-backed screen, ion trap, electro-
static focusing and 90° magnetic deflection

Heater data

Heater voltage 6.3 volts
Heater current 0.3 amp

Note: (applies to series operation only) The surge heater
voltage must not exceed 9,5 volts rms when the supply
is switched on. When used in a series chain a current
limiting device may be necessary in the circuit to
ensure that this voltage is not exceeded

Direct interelectrode capacitances

Grid No. 1 to all other electrodes 7?7 wuF
Cathode to all other electrodes 4 upF
External conductive coating to max,. 1750 ppkF
grids No. 4 and 6 min.1250 upF
Screen
Phosphor number (JETEC designation) P4
Fluorescent color white
Persistance short
Light transmission 70 &
Useful diagonal min. 20 1/8"
Useful width min. 19 n
Useful height min. 14 7/8"
Focusing method electrostatic
Deflection method double magnetic
Deflection angle, diagonal 90 ©
Deflection angle, horizontal 85 0
Deflection angle, vertical 65 °
Mounting position any

The socket for the base should not be rigidly mounted; it
should have flexible leads and be allowed to move freely.
The outer circumference of the base will fall within a
circle which is concentric with the perpendicular from the
centre of the face and which has a diameter of 2 3/16"

Ion trapmagnet,
Single magnet, fleld strength approx. 50 Gausses

October 10th, 1958 Page 1
from JEDEC release #2383, Aug. 17, 1959
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Picture centring magnet

Field intensity perpendicular to the tube axis for centering
of the picture: 0-10 gausses.

Maximum distance between centre of field of this magnet and
reference line is 2 3/4"

Ratings (Design center values)
Grid No. 4 and 6 voltage 18000 max. volts
Grid No. 3 and 5 voltage 12000 min, volts

%)

positive 500 max. volts
negative 500 max. volts
Grid No. 2 voltage 500 max. volts

Grid No. 1 voltage 200 min. volts

negative 150 max. volts
positive 0 max. volt
positive peak 2 max., volts

Heaterto cathode voltage ¥)
Heater positive with respect to cathode 125 max. volts
Heater negative with respect to cathode 200 max. volts
Peak value during a warm-up period not
exceeding 45 sec; heaternegative 410 max. volts

Maximum circuit values

Grid No. 1 circult resistance 1,5 max. megohms
Grid No. 1 circuit impedance at 50 cps 0,5 max. megohms
Circuit resistance between cathode and 0
heater see )

Circuit design values
Negative grid No. 3 and 5 current 10 max. microampgs
Positive grid No. 3 and 5 current 10 max. microamps

X) At zero current

*) In order to avoid excessive hum, the A.C. component of the
heater to cathode voltage should be as low as possible and
must not exceed 20 volts, rms.

©) When the heater is supplied from a separate transformer,

the maximum value of the circuit resistance between cathodJ

and heater = 1 megohm. When the heater is in a serles chain
or earthed the maximum circuit impedance at 50 cps = 0,1 MQ

Octovber 10th, 1958 Page 2
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Typical operating condjtions
Grids No. 4 and 6 voltage 14000 16000 volts

Grids No. 3 and 5 voltage at =<
final accelerating electrodes -103 to +203 -75 to +235 volts )
current of 100 microamps

Grid No. 2 voltage 300 300 volts

Grid No. 1 voltage for visual
extinction of undeflected =40 to -80 ~40 to -80 volts
focused spot

Mechanical data

Overall length 19" + 3/8"
Greatest dimensions of bulb

diagonal 21 3/8" + 1/8"

width 20 1/4" + 1/8"

height 16 5/8" + 1/8"
Neck length 6 1/2"
Bulbt number (ASA designation) J171
Bulb contact (JETEC designation) J1-21
Base (JETEC designation) B7-51

XX) At the specified value of grids No. 3 and 5 voltage
the focusing of the tube is optimum in the centre of
the screen, If a uniform focusing over the entire
screen is preferred this voltage has to be rajsed with
100 to 200 volts

October 10th, 1958 Page 3




21CLP4

[

Notes from page 5 and 6

resting on the cone.

2)allowable contact area

L 5)Spaica for deflection coils and centering magnet

1 4)space for the ion trap magnetl

5)Distance from reference line to top centre of grid

6)Recessed cavity contact
T)Ion trap megnet
8)Thie area must be kept ¢lean

1)Reference line, determined by the plane of the upper edge of the
flange of the referance gauge JETEC No. 116 when the gauge is

-

BOTTOM VIEW OF BASE "BASE PIN F LEMENT
No.
1 heater
2 grid No.1
6 grid No.3 and 5]
10 grid No.2
11 cathode
12 heater
bulb contact  ‘grid no.4 and 6
collector
October 10th, 1958 page 4
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TUBE TYIPE 2X36

HALF WAVE HIGH VACUUM RECTIFIER

Filanent Coated
Voltage 2.5 A,C, Volts
Current 2.0 Ampere
Yaximum Overall Length 40
Maximum Diemeter 1-9/16"
Bulb STL2
Basbe Small Octai Shell 4 pin
Pin 1 Shell
Pin 2 Filanment
Pin 4 Plate
Pin 8 Filament

A pair of these tubes, operated with the rfilaments in scries; have
{dentical slectricsl characteristics as & Type 80 full wave recti-~
fier,

from RMA release #111, April 1, 1937
sponsored by Rogers Radio Tubes Ltd., Toronto, Canada



from JETEC release #1699, July 30, 1956

sponsor: Rogers Electronic Tubes, Toronto, Canada 30 A 5

OUTPUT PENTODE for use in recelvers for low mains vcltages
I DAT
Cathode Coated unipotential
Base E7-1
Bulb T5%
RETMA basing designation 7 CV
Mounting position Any
TUBE OUTLINE  BOTTOM VIEW BASE PIN ELEMENT
OF BASE No,
mox %"
1 Cathode, grid No.3
L [
/JAL\ 2 Grid No.1
< 3 Heater
X [ 4 Heater
o~ 3
5 e 5 Grid No.1
6 Grid No.2
.- 7 Plate
JL:]TWJ
ELECTRICAL DATA
Heater data
Heater voltage 30 volts
Heater current 150 mamps
I T IN TRODE E
Plate to all other elements 5.8 uuF
Grid No.1! to all other elements 12 puF
Plate to grid No.1 0.3 ppF
Grid No.l to heater 0.4 ppF

April 28, 1956 1.
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MAXIMUM RATINGS (Design Center Values)

Plate voltage 150 volts
Plate voltage {without current) 550 volts
Plate dissipation 7.5 watts
Grid No.2 voltage 150 volts
Grid No.2 voltage (without current) 550 volts
Grid No.2 dissipation 1.5 watts
Peak grid No.2 dissipation during drive 2.5 watts
Cathode current 100 mamps
Grid No.1 circuit resistance
with automatic bias 1 megohm
Voltage between heater and cathode 150 volts
TING C IST
Plate voltage 100 volts
Grid No.2 voltage 100 volts
Grid No.1 voltage ~6.7 volts
Zero signal plate current 43,0 mamps
Max., signal plate current 43.0 mamps
Zero signal grid No.2 current 3.0 mamps
Max. signal grid No.Z2 current 11 mamps
Transconductance 9200 micromhos
Plate resistance 22 000 ohms
Amplification factor of grid
No.2 with respect to grid No.1 7.8
Plate load resistance 2400 ohms
Output power at 10% distortion 1.9 watts
Required input A.F. voltage 4.3 volts rms
Required input A.F. voltage at
an output power of SO mwatts 0.55 volts rms

April 28, 1956 2.
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ROGERS 30AE3

BOOSTER DIODE

Booster diode in line-timebase circuits for transformerless
television receivers.

MECHANICAL DATA

Cathode coated, unipotential
Base E9-1
Bulb 161/2
Cutline see drawing
Basing SCB
Top cap Cci1-2
Mounting position any
TUBE OUTLINE BOTTOM VIEW  BASE PIN ELEMENT
OF BASE No.

connected;do

max ;é"
- » not use

% internally

/’1£;L_\ heater
heater
= internally
§§g§ connected;do
: ™ not use
g3
£ anode
Top cathode

|m “ l"l u3831 L 4

from JEDEC release #2684, Jan. 4, 1960
JULY 1959



HEATER DATA
Heater voltage
Heater current

DIRECT INTERELECTRODE CAPACITANCES
Plate to all other elements
Cathode to heater

MAXIMUM RATINGS (Design Center Values)
Supply voltage withoyt current
Supply voltage
Plate current
Peak plate current
Plate dissipation
Peak negative plate voltage

Peak voltage between
heater and cathode

Vol tage between heater and earth

30
300

8.6
2.0

550
250
220
550
5
6000

6600
220

volts

mamps

puF
puF

volts
volts
mamps
mamps
watts

volts

volts

volts

max.
max.

maxl.

r.m.s.

max.

1)Max. pulse duration 22% of a cycle with a max. of 18 usec.

2)pbsolute maximum ratings 7500 volts.



Rogers Electronic Tubes & Components

1248

Description ¢ Triode pentcde; triode section for use as A.F. amplifier;

rentode section for use as A.F. output tubve.

MECHARICAL DATA

Cathode ccated, unipotential
Base Eg-1
Bulb T6 1/2
Outline 6-4
Basing SEX
mounting position any
TUBE OUTLINE BOTTOM VIEW BASE PIi ELESENT
OF BASE No.
max 7%" -:—— Triode grid
A ,’_/A\_‘\ 2 Fentode cathode
TN and grid No. 3,
irternal shield
:3 3 Pentode grid No.1
™ 4 Heater
% 5 Heater
6 Pentode plate
7 Grid No. 2
! ! 8 Triode cathode
J&_::Uﬂ1l1ﬂrj 9 Triode plate
HEATER DATA
Heater voltage 22 volts
Heater current 150 mamps
DIRECT INTERELECTRODE CAPACITANCES
Triode_section_
Grid to 211 other elements except plate 2.7 uuF
Plate to all other elements except grid 4.3 uuF
Plate to grid 4.2 uuF
5rid to heater max. .02 uuF
Pentode section
Grid lo.1 to all other elements except plate 9.2 uuF
’late to all other elements except grid No.?l &.C uufF
Ilate to grid lo. 1 max. 0.3 uuf
Grid No.1 to heater ZaX, C,3 upk

May 1959

page 1

from JEDEC release #2556, Aug. 3, 1959
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DIRECT INTERELECTRODE CAPACITANCES (continued)

- - D W - R D e ey G O A D e -

Tricde plate to pentode grid No. 1 max. 0.02 uuF

Triode grid to pentode plate max., 0.02 uuF

Triode grid to pentode grid No. 1 max. 0.025 uuF
Triode plate to pentode plate max. 0.25 uuF
MAXIMUM RATINGS ( design center values)

Pentode _section

Flate voltage without plate current 550 volts max.
Plate wvoltage 250 volts max.
Plate dissipation 7 watta max.
Grid No.2 voltage without current 550 volts max.
Grid No. 2 voltage 250 volts max.
Grid No. 2 dissipation 1.8 watts max.
Peak grid No. 2 dissipation 3.2 watts max.
Cathede current 50 manmpe wax.
Grid No.t1 circuit resistance with auto-

matic bias 2 megohms max.

Grid No.1 circuit resistance with fixed bias
Voltage between heater and cathode

Circuit resistance between heater and cathode
Triode section

Plate voltage without plate current

Plate voltage

Plate dissipation

Cathode current

CGrid circuit resistance with automatic bias
Grid circult resistance with fixed bias
Voltage between heater and cathode

Circuit resistance between heater and cathode
Grid circuit impedance {freq. = 50 ¢/s)
TYPICAL CHARACTERISTICS

Pentode section

e LT T F R ey

Plate voltage 100 170 200
Grid No. 2 voltage 100 170 200
Grid No. 1 bias -6.0 -11.5% -12.5
Plate current 26 41 35

200
20000

550
250

megohm max.
voltes max.,

ohms max.

volts max.
volts max.
watt max.

Damps maxX.

3 megohms max.

200
200C0
0.5

200
200
-16

35

megohm max.
volts max.
ohms max.

megohm max.

volts
volts
volts
mamps




32 A8

Grid No. 2 current 5.0
Tranaconductance 6800
Plate resistance 1500¢
Amplification factor

of grid No.2 with

respect to grid No. 1 10

Triode_section_
Plate voltage
Grid voltage
Plate current
Tranaconductance

Amplification factor

8.0
1500
16000

9.5

6.5
6800
20500

9.5

OPERATING CHARACTERISTICS of ihe pentode section as

Plate voltage 100
Grid No. 2 voltage 100
Grid No. 1 bias -6.0
Plate current 26
Grid No. 2 current 5.0
Load resistance 3900
Power output at a harmonic

distortion of 10% 1.05

Required input A.F.voltage 3.8

Hequired input A.F.voltage
at a power output of
50 milliwatts 0.65

MICROPHONY

170
170
-11.5
4
8.0
3900

3.3
6.0

0.59

200
200
-12.5
35
6.5
5600

5.4
5.8

0.56

7.0 mamps
6400 micromhos
20000 ohms

G.5

100 volts
0 volts
4.5 mamps
2500 micromhos
70
audio output tube,

class A
200 volts

200 volts
-16 volts

35 mamps
T.0 mamps
5600 ohms

3.5 watts
6.6 volts (rus)

0.60 volts (rms)

The triode section can be used without special precautions against

microphonic effect in c¢ircuites in which an input voltage of at least 10

millivolts gives an output power of 50 rilliwatts,

HUM

In order to statisfy the hum requirement for the triode section of =60

db at an output power of 50 milliwattis,the input voltage for 50 milli-

watts output must be higher than 10 millivolts when the grid circuit

impedance at 50 cycles/second £ 0.5 megohm.In this case the A.C.voltage

between pin 5 and cathode must be zero. When the A.C.voltage between

pin 5 and cathode is 12.6 volts, the input voltage for 50 milliwatts

output must be at least 20 millivolts.
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OPERATINRG CHARACTERISTICS OF THE TRIODE SECTION AS A.F. AMPLIFIER

aanf'

—iF 3

A
Esig
hm

Sioms @b 068 megorms Eb
{ (IO -
gso:zrce Ry

res;'s'tunce ptélﬁ’

0.22 megohms SOuF !

Y L_L | Y
+ Epp

Ebd Rg Ry Rp Iy Eq Eq (1 total har-
volts megohms ohms wmegohms mamps volts(rms) Esig monics
200 3 2200 0.22 0.52 26 52 1.6 (2
170 3 2700 0.22 0.43 25 51 2,3 (2
100 3 2700 0.22 0.23 15 47 a.0 2
200 22 0 0.1 1.05 24 50 1.5 (3
170 22 0 0.1 0.86 19 49 1.4 (3
100 22 0 0.1 0.37 8 42 1.3 (2
200 22 0 0.22 0.61 25 55 1.4 (3
170 22 0  0.22  0.50 20 53 1.4 (3
100 22 0 0.22  0.22 9 46 1,5 (2

1)Measured at amall input voltage
2)At lowsr output voltages the d{stortion is proportionally lcwer

3)At lower output voltagos the distortion remains approx. cbdnstant up to
Vo = 5 Vaft. At values < 5 Veff the distortion is proportionally lower,

page 4
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from JETEC release #1865, March 11, 1957
sponsor: Rogers Majestic Electronics, Ltd.

38A3

SINGLE ANODE MAINS RECTIFYING TUBE

Heater voltage
Heater current
RATINGS
Peak inverse plate voltage
D.C. output current

Peak cathode current
Peak heater-cathode voltage

(cathode positif with respect to h
Mains voltage 110 127
Total effective plate

supply resistance 0 0

MECHANT DAT
Cathode Coated unipotential
Base E9-1
Bulb Té6Y,
RETMA basing designation GBM
Mounting position Any
IUBE QUTLINE BOTTOM VIEW BASE PIN ELEMENT
QF BASE No
max /4 1 Internally comnected
;:JC;:% 2  Internally comnected
3 Cathode
. o | 4 Heater
R = 5  Heater
3 6 Internally comected
?7 Internally connected
8 Internally connected
]! 9 Plate
HEATER DATA

38 volts
0.1 amp

700 volts max.
110 mamps max.
660 mamps max.

eater) 550 volts max.

220 250 volts(r.m.s.)

90 100 ohms

Oct.20, 1956



38A3

T CONDITIONS

Mains voltage 110 127 220 250 volts{rms)
D.C. output current 110 110 110 110 mamps
Filter input capacitor 100 100 100 100 pF

Total effective plate

supply resistance 0 0 90 100 ohms

D.C. output voltage 112 135 215 245 volts

Oct.20, 1956 2,
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Rogers Electronic Tubes & Components

3BYT
Limiting values (design centre values)
Plate voltage at zero current 550 volts max.
Plate voltage 250 volts max,
Plate dissipation 2.5 watts max.
Grid No.2 veoltage at zero current 550 volts max.
Grid No.2 voltage 250 volts max.
Grid No.2 dissipation 0.65 watts max.
Cathode current 15 mamps max.
Grid No.1 circuit resistance 3 megohms max.')
Voltage between heater and cathode 150 volts max.
Circuit resistance between heater and cathode 20 000 ohms max.
Operating characteristics
Supply voltage 100 170 200 250 volts
Plate voltage 100 170 200 250 volts
Grid No.3 voltage 0 0 0 0 volts
Grid No.2 series resistance 27000 27000 27000 60000 ohms
3rid No.1 voltage -1.1 -2 =2.3 -2 volts
srid No.2 voltage 57 100 116 100 volts
Plate current 5.5 3.7 11.4 10 mamps
3rid No.2 current 1.6 2.6 3.1 2.5 mamps
Transconductance 5000 5900 6100 6000 micromhos
Transconductance reduced
to 1/100 at zrid No.?
voltage of -14 -24 -28 -35 volts
Plate resistance 0.25 0.3 0.35 0.6 megohm
Bquivalent noise resistance 1100 1400 1500 1400 ohms
Input damping at 50 Mc/s 56,0 7600 8000 9000 ohms
1)When the tube is used at or near maximum ratings it is advisable to
take the value of the grid Ho.?1 circuit resistance as low as possible.

from JEDEC release #2739, Feb. 29, 1960




Rogers Electronic Tubes & Components
3BY7

DESCRIPTION: R.F. pentode with variable transconductance for use as
wide-band amplifier.

MECHANICAL DATA

Cathode coated, unipotential
Outline 6-3
Bulb T6 1/2
Bage E9-1
Basing 94AQ
Mounting position any
TUBE QUTLINE BOTTOM VIEW BASE PIN ELEMENT
OF BASE No.
/R4
ax 7
Pl 1 cathode
| YPVa A 2 grid No.1
I 3 cathode
= N :*Q 4 heater
NS ..,\‘;" ",‘é 5 heater
5 ;: g 6 internal screen
S 7 plate
Yy 8 grid Ko.2
Y TI]'[I'[]'[]J 9 grid No.3
ELECTRICAL DATA
Hdeating
Heater voltage 3.4 volts
Heater current 0.6 amp
Direct_interelectrode capacitances
Grid No.1 to all other elements except plate 6.9 ppF
Plate to all other elements except grid Ro.1 3.2 upF
Plate to grid iNo.1 max. 0.007 ppF

Grid No.1 to hester max, 0.15 puF




from JETEC release #1829, Jan. 21, 1957

sponsor: Rogers Majestic Electronics, Ltd. 4 5 B 5

EOWER PENTODE
MECHANICAL DATA
Cathode Coated unipotential
Base E9-1
Bulb T6'%
Mounting position Any
RETMA basing designation SCcv
JUBE OUTLINE BOTTOM VIFKW BASE PIN ELEMENT
mox 74" OF BASE No.
1 Internally comnected
Z'A‘\ 2 Grid No.1
3 Cathode, grid No.3
=§ S Q 4 Heater
? 0’ O Heater
vi ) Jg 6 Internally connected
LY 7 Plate
& 8 Internally connected
ML 9 Grid No.2
ELECTRICAT, DATA
HEATER _DATA
Heater voltage 45 volts
Heater current 100 mamps
JIRY LN ERHLLHE LIRODE CAPAC T TANC k.,
Grid No.1 to all other elements except plate 12 upF
Plate to all other elements except grid No.i 6 puF
Plate to grid No.1 max., 0.6 puF
Grid No.1 to heater max. 0.25 ppF
MAXIMUM RATINGS (Design Center Values)
Plate voltage 250 volts
Plate voltage without plate current 550 volts
Plate dissipation 12 watts
Grid No.2 voltage 200 volts
Grid No.2 voltage without current 550 volts
Grid No.2 dissipation 1.75 watts
Grid No.2 peak dissipation 6 watts

September 28, 1956 1.



45B5

MAXIMUM RATINGS (Design Center Values) continued

Cathode current 100 mamps
Grid No.i circuit resistance
with sutomatic bias 1 megohm
Voltage between heater and cathode 200 volts
IYPICAL CHARACTERISTICS
Plate voltage 100 170 200 volts
Grid No.2 voltage 100 170 - volts
Grid No.2 supply voltage - - 200 volts
Grid No.2 series resistor - - 470 ohms ')
Grid No.1 bias -6.7 -12.5 =17.3 volts
Plate current 43 70 60 mamps
Grid No.2 current 3.0 5.0 4.1 mamps
Transconductance 9 000 10 000 8800 micromhos
Plate resistance 23 000 23 000 28 000 ohms

Amplification factor of
grid No.2 with respect

to grid No.1 8
QPFRATING CHARACTFRISTICS class A,
Plate voltage 100
Grid No.2 voltage 100

Grid No,2 supply voltage -
Grid No,.2 series resistor -

Grid No.1 bias -6.7
Plate load resistance 2400
Input A.F. grid No.1

voltage 4.3

Zero-signal plate current 43
Max. signal plate current 43
Zero-signal grid No.Z2

current 3.0
Max.signal grid No.?2

current 11
Total harmonic distortion 10
Power output 1.9

YNot bypassed

8 8
one tube
170 200 volts
170 - volts
- 200 volts
- 470 ohms ')

-12.5 -17.3 volts
2400 2400 olms

7.0 7.8 volts(rms)
70 60 mamps
70 62.5 mamps

5.0 4,1 mamps

22 12.5 mamps
10 10 percents
5.6 5.2 watts

September 28, 1956

2.



45B5

QPERATING CHARACTERISTICS class B push-pull, two tubes
Plate voltage 100 170 volts
Grid No.2 voltage 100 170 volts
Grid No.1 bias -11.4 -20.5 volts
Load resistance, plate to plate 3500 3500 ohms
Input A.F. grid No,! voltage 7.9 14,6 volts(rms)
Zero-signal plate current 2x10 2X15 mamps
Max.-signal plate current 2x30.5 2x57.5 mamps
Zero-signal grid No.2 current 2x0.55 2x0.7 mamp
Max,.-signal grid No.2 current 2x7.1 2x20.5 mamps
Total harmonic distortion 2.8 4.8 percents
Power output 3.7 13.5 watts
OPERATING CHARACTERISTICS class AB push-pull; two tubes
Plate voltage 100 170 volts
Grid No.2 voltage 100 170 volts
Common cathode resistor 135 120 ohms
Load resistance, plate to plate 3500 3500 ohms
Input A.F. grid No.) voltage 7.0 13.1 volts(rms)
Zero-signal plate current 2x29 2x56.5 mamps
Max.-signal plate current 2x31 2x57.5 mamps
Zero-signal grid No.2 current 2x1.6 2x3 .0 mamps
Max.-signal grid No.2 current 2x7.0 2x20.5 mamps
Total harmonic distortion 3.0 4,5 percents
Output power 3.6 13.0 watts

0] T C CTERIST IN I ONNECTION class A, one
tube (Grid No.2 connected to plate

Plate voltage 100 170 volts
Grid bvias -8.0 =15.1 volts
Plate load resistance 1200 1200 ohms
Input A.F. grid voltage 5.7 10,8 volts(rms)
Zero-signal plate current 30 50 mamps
Max.-signal plate current 36,1 62 mamps
Total harmonic distortion 10 10 percents
Output power 0.52 2.1 watts

September 28, 1956 3,



45B5

Plate voltage

Cathode resistor

Load resistance, plate to plate
Input A.F. grid voltage
Zero-signal plate current
Max.-signal plate current
Total harmonic distortion
Output power

100
270
3500
7.3
2x18
2x20

3.2
1.0

170 volts

270 ohms
3500 ohms
13.4 volts(rms)

2x32.5 mamps
2x36 mamps

3.8 per cents

3.9 watts

September 28, 1956

4.
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55N3

e e
DATA FOR R.E.T.M.A, REGISTRATION

Page 1 of 3
August 29, 1957

TUBE TYPE yrought b ROGERS MAJESTIC ELECTRONICS Ltd.
Y 11-19 Brentcliffe Road
55N3 Leaside (Toronto 17) Ontario.

DESCRIPTION: Half-wave high-vacuum rectifying tudbe; heater

type (A.C. or D.C.); T6%, dulb; body length 2 13/16"
max; E9-1 base

IUBE OUTLINE BOTTOM VIEW BASE PIN ELEMENT
QF BASE

f ¥ -
("Cl"i__I' 1 Internally commested
2 Internally connected
. . §§ 3 Cathode
§:§: ‘;:\al! t‘:\, 4 Heater
¥ I ’g 5 Heater
3 N 6 Internally connected
7 Internally connected
i Y 8 Internally connectedH
¥ [T 9 Pate
pax /4
HEATER DATA
Heater voltage 55 volts
Heater current 100 mamps
BATINGS (Design center values)
Peak inverse plate voltage 700 volts max.
Peak plate current 1100 ma max,
D.C. output current 180 ma max.
Filter input capacitor 60 pF ') marx.

Beater-cathode voltage (peak value, cathode
positive with respect to heater) 550 volts max.

D.C. component of heater-cathode voltage 250 volts max.
A.C. component of heater-cathode voltage 220 wolta(RMS)max.
A.C. input voltage 250 240 220 200 127 volts (RMS)
Total effective plate

supply resistance 100 80 40 30 O ohms min.

I) See page 2

from JETEC release #2020, Oct. 14, 1957
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OQFERATING CONDITIONS
A.C. input voltage 250

Filter input capacitor 60

Total effective plate
supply resistance 125
D.C. output current 180

D.C. output voltage 195

240
60

109
180
195

220
60

65
180
195

200
60

30
180
195

Page 2 of
August 29

127 volts
60 pp

0O ohm
180 ma
127 volts

1)When two tubes are cannected in parallel, the maximum

of the capacitor may be increased to 100 uF. In this case each
plate must have the minimum total effective supply resistance

specified above

,3 195;l

(RuS)

value




5513

8

Plate current §(nu_?uamm)

20
Plate voltage (volts)

30

August 29,

1957




R0GHS LAT 3T
Slectronic

I¢ JLECTRIACS LID.
ube Division

11-19 Brentcliffec tond

TECHNICAL DATA SHEET TOR TYPE 6047

PIYSICAL C1Ll2ACTARISTICS

Bulb: T6%
Base:

Overall Length:
Sented Height:
Diameter:

BLECTRICAL GATINGS

'entoer Voltape
swa Collectsr Toltage
Darry Uollector Yoltage

NASIGE DATA
Yithout
Cathode

it
it
Ebb
Ee2
kk
Eccl
*Ral
*Ra2
*Regl,l, Rgl,2, Rel,3
*Ric
Ibl
In2
CR1
cr2

* These are equivalent resistance values,.

Small button 9-pin
2.50" maximum
2.25" maximum
0,88" maximum

5.3V + 10%
330 maximum
330 mazximum

1
Interstace
Tollower

6.3V

150 md

250 Vde

125 vde
27.5 Vde

75 ide
63,000 ohms
63,000 ohms
63,000 ohms
o]

1.3 mA min,
1.2 mA min,
2.5 min,

15 min,

LEASIDE (Toronto 17) GHAAIO

DIRECT INTER-ELECTRODE CAPACITIES
(No ext~rnal shield)

Input Capacity 5.0 uuf
Output Capacity 10,0 uuf
Capacity al to a2 1.0 uuf
Capacity gl,l or gl,2 or
gl,3 to al or a2 0.5 uuf
BASE COMFECTIONS
Pinl a2 Pin 6 al
"2 g2 (3 norogl,l
" 3 Kk n g el,2
7" L h " () {-l ’ 3
" 5 h

4ith Interstage
Cathode *pllower

6.3V

150 mA

250 vde

125 vde

14 Vde

75 Vde
47,000 ohms
47,000 ohms
8]

6,300 ohms
1,6 mA min,
1.6 mA min,
3¢5 min,
30 min,

from RTMA release #954, March 20, 1951
sponsor: Canadian Radio Manufacturing Corp. Ltd.
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Blectronic Tube Division
11-19 Erentcliffe Hoad
LiASIDE {Toronto 17) ONTARIO

TYPE 6047*

The Rogers' additron 6047 is an electrostatically Tocussed radial double
beam tube, designed primarily for use as a bhinary adder tubc in high
speed dipital computinsz devices.

The internal construction of the tuhbe 1s shown diagrammatically in !igures
1-3, Tweive control elements, placed symmetrically on a circle around the
cathode are connected internally to {orm the three control electrodes
(61,1, g1,2 and gl,3, collectively rcferred to as gl**). Twelve collector
elements, alterpnate ones connected internally to form two c¢ollector elec-
trodes (al and a2, collectively referred to as a), are placed on a circle
ard opposite the gaps between the control elements. ‘The collector elements
are shielded from each other by the screen (g2).

If one of the eight possible combinations of a zero voltage ané a positive
voltage is applied to the three contrcol electrodes of the Additron, the
electrostatic field set up in coniunction with the self-bias of the tube
directs the electron beams to cither a sum (al) or a carry (a2) collector
element, to neither or to both according to Table I. This corresponds to
the functiﬂn table for binary addition where Ecl,1*** is the augend input,
Ecl,2 the addend input, Egl,3 the carry input (from the preceding stapge).
Ibl is the sum output and Ib2 the carry output (to the following stage),
whether the positive voltare represents a 1-dirit and the zero voltace a
0-digit, or vice-versa.

TARLE 1
Ecl,1 Eel,2 Ee1,3 Ipy  Iw2
0 0 0] 0 0]
+ 0 0 + 0
0 + 0 + 0
0 0 + + 0
+ + 0 0 +
+ 4] + 0 +
0 + + ¢ +
+ + + + +
* R .A. Type Designation
*% All symbols accordings to JAN specifications unless otherwise noted.

%% All voltages referred to ground, not to the cathode.
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Design Notes
Figures of merit for an additron are:=

(a) Time factor

This 1s the ratio EQ_L.M {sec,)
b

For directly coupled tubes, Cin + Cout is 15 uuf* and either collector

current for Eg) = 100V. is 1.0 milliamperes (Table I1), giving for the
time factor a valus of about 1 microsecond,

for cathode follower coupling, neglecting the effect of the ecathode
follower input capacity, Cin is zero, and Cout is 10 uuf. The current
is 2.3 milliamperes (Table 1V). The time factor is thus about 0.5
mierosecond.,

These veluss determine the ultimate speed with which the tubes can
be satisfactorily operated.

(b) Control ratios CRy and CR2

For each collector, the control ratio is defined as the ratio of the
lowsat desirable current to highest undesirable current and is a mea=
sure of the effectiveness with which that collector distinguishes be=
tween a 1= and a QO=-digit.,

The control electrodes, when positive, draw currents which are functions of
the input voltage combinations and for which allowance must be made in the
design of a eirguit. These currents can be used to equalize the input poten=-
tials approximately, when two or three grids are positive, by placing resis=
tance in the input circuits. The way in which equalization occurs can be
deduced from the curves in Figure 4, which shows that when the potential

of one positive grid changes slightly, the grid currents change so as to
drive the potantials of the other positive grids in the sams direction,

This tendency toward equalization is more evident in Pigure 5.

Figure 4 also shows that the tube will tolerate inequalities of 10% in
nominally equal input potentials,

When the output of one additron directly drives the input of another addi-
tron, the equivalent input resistance of the second tube is egual to the
equivalent output resistance of the first one, provided the coupling is ef-
fectg? by a low impedance device such as a neon light or a condenser (Fig—
ure °

Where direct coupling is used, it is recommended that the cathode resistor
be zero and that the cathode potential be between 35% and 42% of the input
potential. The equivglent load resistance should be 63,000 ohms or greater.
The equivalent eircuit and typical operating conditions for direct coupling
are shown in Figure 7 and Table II respectively.

* For capacitances etc., see Technical Data Sheet, which is attached.
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TABLE X1

Evdb Ee2  Beel By Ra Rgl Re [Inl  Ip2 | CR  CR2
(volts) (volts) (volts)(volts){ohms) (chms) {ohmse)| (mA} (mA)

300 125 100 35 63,000 63,000
250 125 75 27.5 68,000 68,000
250 125 50 20 72,000 72,000

1.6 1.6 3.0 15
1.2 1.2 2.5 15
O 7 007 2‘5 30

»NoRo

If the additrons are coupled by cathode followers (Figure 8), the currents

to positive control elsectrodes are of less importance in designing the eireuit,
but it may still be advisable to retain some resistance in the input circuits
for equalization of the control electrode voltages as explained above, The
equivalent circuit for cathode follower coupling is shown in Figurs 7, where
Rgl in this case will have & small value. In Table III are shown typical op=
erating conditions for the case where the input resistance to the additron ls
zero and Table IV shows an intermediate case where the values of Rk and Rgl
are between the values for the cases shown in Table II and Table I1X.

TABLE I11

Epdy Ee2 Ecel Ex Ra Rgl Ry Ipl In2 CRy CR2
(volts) (volts) (volts)(volts)(ohms) (ohms) (ohms}| (ma) (mA)

300 125 100 18 42,000 O 5,600 2,5 2.5 | 400 30
250 125 75 U 47,000 0 6,3000 1.7 1.7 | 3.5 30
250 125 50 10 56,000 0O 6,800 1.1 1.1 | 3.0 35

TABLE 1V

Ebd  Eg2 Egel Ik Ra Rg1 Ry In1 Iv2| CR1 €R2
(volts) (volta) (volts)(volts){ohms) (ohms) {obms){ (ma) (ma)

300 125 100 27 47,000 7,500 4,200 2.3 2.3 | 3.5 30
250 125 75 2 5,000 10,000 4,700 lak 1ok | 3.0 30
250 125 50 1, 63,000 12,000 5,600] 0.9 0.9 | 2,5 40

The values of the control ratios depend on the values of Eg %, Rglp and Rye
In Figure 9 the variation of Ig)l,1 with Eclﬁ% is shown for E e cise where
i

Egl,1 = Ecl,2 @nd Eg3 3 = O» The slope of s curve increases rapidly as the
gria potential approaches the screen potential. For this reason, the scereen
voltage should be held at the maximur of the grid swing or above, The differ=
ence between collector and sereen supply voltages must be at least equal to
the desired signal output.

The bleeder circuit (see Pigure 6 and Figure 8) may be so designcd that the
coupling neon lights extinguish when the carry collector receives curreat,
However, this method of equalization of negative inputs is not absolutely
necessary, sinece the earry collector voltage swings between two levels, one
determined by the sersen potential, the other by the collector supply voltage.
If the circuit is designed such that the neon lights are always conducting,

a condenser should bte placed in parallel with the neon lights.
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The measurements of Table V were made on one additron under the conditions
indicated and in the equivalent circuit (see Figure 7} to illustrate the
manner in which the currents to the various electrodes depsnd on the combipa-
tion of input potentials,

TABLE V
(a} Test Conditionsse
Epb = +2507;

Eo2 = +125V; Ex = +27.5V.

Ra = 63,000 ohms; Rgl = 63,000 ohms; Rg = O,

=—2—°-2-=°
CR1 oo 505

[ ]

ch‘ 2.0

0,06

33

Ecel,1 Eccl,2 Eeel,3| Ibvi Iv2 |Iel,l To1,2 Ic1,3| Ie2
(volts) (ma) (ma) | (wA) (wa) (ua) | (ua)
¢] 0 (¢} 0 0 0 0 4] O
75 0 0 1.5 0.03] 60 0 0 400
0 75 0 1.7 0,05 © 50 0 500
0 0 75 1.5 0.04 0 0 100 460
75 75 4] 0.3 1,2 490 500 0O 80
75 0 75 0.3 1.2 480 (0] 500 Q0
0 75 75 0.2 1.2 0 520 510 100
75 75 75 1.6 1.4 | 630 640 630 | 220
= 1, = o0
CRy '6:'% 5
ﬂ-]:-eug =
M2 = 5e05 =
“(b) Test Conditionge=

Ebb = +250V; E02 = *125Vg &: a +14V,

Ra = 47,000 ohms; Rgl = O; Rx = 6,300 ohms,

Boc1,1 Eool,2 Ecel,3] Inl Tpz |Tel,1 Tec1,2 Iei,3| Le2

{volts) (mA) (ma) | (wd) (uwa) (ua) | (ua)

0 0 0 0 0 0 0 0 0
75 0 0 2.3 0,051 130 0 0 80
4] 75 ) 2.2 0,04 O 170 o 170
0 0 75 2.2 0,061 © 0 100 90
75 75 0 0.4 o2 1050 1200 O 370
75 0 s Ood 262 990 0 1200 500
¢ 75 75 0.3 2.2 0 1150 1100 | 520
75 75 75 2.2 2.0 1010 1090 1050 | 680



page 5

TARLE ¥V (Cont®d.)

(¢) Test Conditiongs=
Epp = +R50V3 Eq2 = +125V; B =40To
Ra = 56,000 ohus3 Rgl = 10,000 ohmsj Ry = 4,700 ohns.

Eool,1 Eool,2 Becl,3| Ivl Ib2 Tel,1 Ye2,2 Tel,3] Ie2
(volts) (ma) (ma) | (uwa) (us) (ua) | (ua)
0 0 0 ¥ 0 0 ¢ 0 0
75 0 0 1.8 0,04] 70 0 0 110
0 75 0 1.8 0,04] 0 50 O 150
0 0 75 1.8 0.05] © 0 120 180
75 75 0 0ch 1lo9 | 900 930 O 310
75 0 75 0.3 1.9 | 820 0 1000 | 430
0 75 75 0.3 1.9 0 60 980 | 420
75 75 75 1.9 1.8 ] 970 1000 1000{ 710
1.8
CRy & ik 4o5
(Ro = 18 _
2 ° 5555 = 36

The process of eddition usually involves two discrete steps. First, the
nunbers to be added are applied to the control clectrodes of the tube,
3econd, the addition is carried out. Usually it is desirable to have the
tube operative only during the second step. If the ceathode ig the gating
element, its potential is normally above the hishest of the input poten=
tials end a negative pulse to the cathode permits the eddition to tup
place.

The scresn may also be uged for gating. Currents to the output elenments
are effaectively cut off when the screen is at cathode potential., In this
case the positive control eleectrodes will draw current. The use of the
screen as a gating element is also facilitated by the smell s¢reen cure
rents (approximately half the output currents).

Function tables other than that far himary sddition may also be obtained,
If the cathode is returned to a voltage approximataly 55% of the input
voltege, the outputs of Table VI (a) are obtalned, while if a large cathode
resistor is returned to a voltage negative with respeet to the lower grid
swing, the outputs of Table VI (b) are obtained.
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Taole VI
{a) (b}
Eey,a Ze1,2 Eel,3 1 Tpz | Ip2  Tv2
0 0 0 o 0 + +
+ 0 0 0 0 + 0
0 + 0 0 4] + 0
0 o + 0 o + Q
+ + 0 0 + 0 +
+ 0 + 0 + 0 +
0 + + 0 + 0 +
+ + + 4 + + +

Gueries and comments reparding type 6047, the operating conditions and
circuitry, are invited.
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Electronic Tube Division
11-19 Brentecliffe Road

ROGERS MATESTIC ELECTRONICS LIMITED \ \ 5
Leaside (PTorcnto 17} Ontario \

TECENICAL DATA FOR RTMA TYPE 6218,

1. Description

The 6218 is a reliable miniature tube in glass construction
designed to withstand severe shock. It is a gpecial modulated beam
deflection tube for pulse generation up to a frequency of 375 Mec.
Although the 6218 was designed primarily for military purpose, it
nay also be used in a number of other applicaetions where pulse
generation is required,

2o, Mechanical Data

Envelope T6%
max., length 2.75%

max, dlameter 0,887

Basge 9 pin, B9=1
Top Cap skirted miniasture Cl-2

Base Connections 9CG (see diagram)

Shock Rating 500 G
Mounting Posgition eny, but must not be subjected to magpetic fields.

3. Electrical Ratings
Cathode Coating unipotential

Operating Conditions

heater voltage E; 6,3 volts
heater current Iy 150 mA
plate voltage Ey 100 volts
grid 1 voltags Eel =6 volts
grid 2 voltage Eqo 70 volts
grid 3 voltage Eo 250 volts
deflection plate voltage ED 120 volts
Interslectrode Capacities (no external shield)

Cl = all 3,0 uuf

D1l - =ll 3,0 uuf

D2 = all 5,5 uuf

D1 - Gl 0075 uuf

D2 - Gl . 075 uuf

Gl = G2 0.60 unf

D1:;D2;G2 - P 025 uuf

Page 1 of Z Pages

from RTMA release #1115, Aug. 25, 1952



Abgolute Maximum Ratings

cathode current 5.5 mA
deflection plats one 170 volts
deflection plate two 170 volts

peak voltage, deflection plate one 800 volts
peek voltage, deflection plate two 500 volts
rlete voltage 330 volts
heater to cathode voltage 50 volts

4, Base Connections

Basing designation for bottom view 9CG

Pin No. 1 2 3 4 5 6 7 <) 9 top cap

Connection.

G3 Gl K H H G2 D2 =~ Dl P
G4

collector plate

deflection plates

beem plates, internally connected

first split ancde, internally connected

second and third split ancde, internally connected
suppreasor grid, internally connected to cathode
cathode

heater

Page 2 of 2 Pages



ROGERS MAJESTIC ELECTRONICS LIMITED

Page 1 of 1
October 23, 1952

LEASIDE, (Toronto 17), ONTARIO, CANADA.

ReToM.A. No, 6259

DESCRIPTICN: Voltage reference tube of the cold cathode discharge type;

3
= éé —~ tinned flexible leads.
| 7AX.

X e
\ ar @L(P»@

h ©
N

\Tq,& . LLEARD
\i H “ SPACING

MAXIMUNM RATINGS (absolute value)

DC Operating current
DC COperating current

OFERATING CHARACTERISTICS

Preferred DC operzting current
AC resistance
DC starting voltage
DC starting voltage
DC operating voltage at 4,5 mA;
variation from tube to tube
Temperaturs coefficient of operating
voltage
Isakage Ep = 90V Rp = 10 megohms
Max. percentage variation of operating
voltage during life
Max, percentage variation of operating
voltage after first 300 hours of life
Max., short term (100 hours max.,)
variation of operasting voltage after
first 300 hours of life
Max., percent variation of striking voltage
on life

NCTES

D44, T-3 bulb; body length 1-3/8" max; button base, 0.01l6"

1EAD NO. BELEMENT
cathode
anode
cathode

Numbers refer to pin holes in standard
sub-miniature tube socket,

max. 8 mA
min. 1 maA

4,5 mA

max. 97 volts?)
min. 92 volts ) W{

83-87 volts

=3 mv/°C
max. € MA

0.5 percent

0.2 percent

0.1 percent

1.0 percent

1, Equilibrium conditions are normally reached after 3 minutes
operation.

2, An additional feature of this tube is the stability of the
striking voltage at low frequency rates.

from RTMA release #1127, Nov. 14, 1952



Rogers Electronic Tubes & Components

6354

Description

kMechanical data

Voltage stabiliser

Cathode
Basge
Dulb
Outline
Basing
blounting

Tube outline

——— . T e - —— ——

#atings ( abso

poesition

Bottom view
of base

—— — —————— > - —

lute values )

cold cathode
ET -1

T 5%

5 - 2

see drawing
any

Supply vrltage necessary to insure

Element

- e - — ——

anode
cathode
int.conn.
int.conn.
int.conn.
int.conn.
int.conn.,.

from JEDEC release #3133, Feb. 6, 1961

starting throughout life min. 180 volts
D.C. cathode current max. 15 mamps
min. 5 mamps
starting current{av.time max.40 sec.) max. 40 mamps
Ambient temperature max. 90 °c
min. =55 °C
December 1960 page 1




Typical characteristics

Anode voltage drop(at 10 mamps)

Anode breakdown voltage

variation of anode voltage drop
at 10 mamps during 1000 hours

Temperature coefficient of the
voltage drop

Regulation(fron 5 to 15 wuamps)

Remarks

1) The tube should be nperated only with the cathode
negative and the anode positive

2) Equilidbrium conditions are reached within three minutes
3) The tube should not be subjected to severe shock or

continuous vibration

bogey
min.
mex.
max.

max,

nax.

150
146
154
180

volts
volts
volts
volts

%

m.volte/oc
volts

page 2



from JETEC release #1696, July 23, 1956

Sponsor: Rogers Electronic Tubes, Toronto, Canada

6687

DUAL CONTROL HEPTODE for use as gated amplifier in com-
puter and on-off control circuits

MECHANTCAL DATA

Cathode Coated unipotential
Base E7-1
Bulb T5'%
RETMA basing designation 7?7 CH
Mounting position Any
TUBE QUTLINE BOTTOM VIEW BASE PIN ELEMENT
QF BASE No
oAl 1 Grid No.1
$ f 2 Cathode and grid No.
/Jﬁg\ k % o er 5
= |= ‘ 3 Heater
o RS \
X :+\| NG e )g 4 Heater
§ X & ‘ 5  Plate
® "' 9 6  Grids No.2 and 4
\ Y <
+ 0T 7 Grid No.3

ELECTRICAL, DATA
Heater data

Heater voltage 1) 6.3 volts
Heater current at 6.3 volts 270(*5%) mamps

DIRECT INTERELECTRODE CAPACITANCES (without external shield)

Plate to all other elements 7.6 upF
Grid No.1 to all other elements 5.4 uuF
Grid No.3 to all other elements 7.1 puF
Plate to grid No.1 max. 0.08 pukF
Plate to grid No.3 max. 0.35 ppF
Grid No.1 to grid No.3 max. 0.2 puF

1)In order to obtain a prolonged tube 1life the maximum
variations of the heater voltage should be less than
* 5% (absolute limits)

May 22, 1956

1.
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MAXIMUM RATINGS (Absolute Values)

Plate voltage 250 volts max.

Plate voltage (without current) 500 volts max,

Plate dissipation 1.0 watt max.

Grid No,2 and 4 voltage 100 volts max.

Grid No.2 and 4 voltage (without current) 500 volts max.

Grid No.2 and 4 dissipation 1.0 watt max.

Negatlve grid No.3 voltage 100 volts max.
Positive grid No.3 voltage O volt max.

Negative grid No.3 peak voltage 200 volts max.

Positive grid No.3 peak voltage 90 volts max.

Grid No.3 dissipation 0.5 watt max.

Grid No.3 circuit resistance

(with fixed bias) 0.5 megohm max.
Grid No.3 circuit resistance

(with automatic bias) 1 megohm max.
Negative grid No.l voltage 100 volts max.

Positive grid No.1 voltage C volt max.

Negative grid No.1 peak voltage 200 volts max,

Grid No.1 dissipation 0.5 watt max.

Grid No.1 circuit resistance

(with fixed bias) 0.5 megohm max.
Grid No.1 circuit resistance

(with automatic bias) 1 megohm max.
Cathode current 20 mamps max.

Peak cathode current 70 mamps max.

Voltage hetween heater and cathode 120 volts max.

May 22, 1956 2.
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TYPICAL CHARACTERISTICS

Ecey  Ecer +75vwlts +150wits

Plate supply voltage 150 150 150 150 volts
Grids No.2 and 4

supply voltage 75 75 75 75 volts
Grid No.1 supply voltage 0 0 -10 0 volt
Grid No.3 supply voltage 0 -10 0 455 volts
Plate series resistor 20 000 20 000 20 000 O ohms
Grids No.Z2 and 4 series

resistor 470 470 470 0 ohms

Grid No.1 series resistor 47 000 47 000 47 000 0 ohms
Grid N¢.,3 series resistor 47 000 47 000 47 000 0 ohms

max,6.5
min.5.0

Grid No.3 current - - min, C mamp

Plate current max,.0,.2 max.0.2 - mamps

Inverse grid No.l and grid_No.3 current (measured in the
above circuit diagram)

Plate supply voltage 150 volts
Grid No.2 and 4 supply voltage 75 volis
Grid No.l supply voltage -1.5 volts
Grid No.3 supply voltage ~1.5 volts
Plate series resistor 20 000 ohms
Grids No.2 and 4 series resistor 470 ohms
Grid No.! series resistor 47 000 ohms
Grid No.3 series resistor 47 000 ohms
Grid No.1 inverse current max. 0.2 upamp
Grid MNo.3 inverse current max. 0,2 upamp

Tvoltage between heater and cathode 120 volts)min.8 megohm

May 22, 1996 3.
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from JETEC release #1699, July 30, 1956
sponsor: Rogers Electronic Tubes, Toronto, Canada 6 6 8 9

PENTODE for use in telephone equipment with a life longer
than 10 000 hours

HANT DAT
Cathode Coated unipotential
Base E9-1
Bulb T6Y,
Mounting position Any
RETMA basing designation 9BK
TUBE QUTLINE BOTTOM VIEW BASE PIN ELEMENT
QF BASE No.
1 Grid No.Z2
mox 78" 2 Grid No.1
¥ 7\ ) 3 Cathode
- 4
4 Heater
- e 5 Heater
B 'y
g +1 ’g 6 Plate
& A 7 Internally connected
, 8 Internally comnected
111 9 Grid No.3;

internal shield

ELECTRICAT, DATA
HEATER DATA

Heater voltage 1) volts
Heater current at 6.3 volts 2) 0.285 0.300 0.315 amp

min. bo%ey max.
.3

1)In order to obtain a tube life of 10 000 hours in case
of parallel supply of the heaters, the maxlimum variations

of the heater voltage should be less than * 5% (absolute
limits)

°)In order to obtain a tube 1ife of 10 000 hours in case
of series supply of the heaters, the maximum variation
of the heater current due to voltage fluctuations and

tolerances in the parts should be less than * 1.5%
(absolute limits)

April 16. 1956



6689

DIRECT INTERELECTRODE CAPACITANCES
bogey max.

Plate to all other elements 3.6 4.2 puF
Grid No.1 to all other elements 8.5 9.2 ppF
Plate to grid No.1 0.015 puF
Grid No.1 to heater 0.15 puF
Cathode to heater 4.0 upF
Grid No.1 to all other elements at

a cathode current of 12,1 mamps 11.3 puF
Radiation capacitance of plate ) 0.025 ppF
Radiation capacitance of grid No.13) 0.025 puF

RATINGS (design center values)

Plate voltage 210 volts
Plate voltage (without current) 550 volts
Plate dissipation 2.1 watts
Grid No.2 voltage 210 volts
Grid No.2 voltage (without current) 550 volts
Grid No.2 dissipation 0.35 watt
Cathode current 16 mamps
Grid No.1 circuit resistance

(with automatic bias) 1 megohm
Voltage between heater and cathode 100 volts
External resistance between 4

cathode and heater ) 20 000 ohms
Bulb temperature 170 °¢

3)Radiation capacltance is the capacitance of the concern-
ing electrode to a surrounding box with an inner diameter
of 2 1/16" and a length of 3 7/8", the other electrodes
being earthed

4)For stable operation it 1is advisable to restrict the
external resistance between heater and cathode to values

smaller than 20 000 ohms

April 16, 1956 2.
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TYPTCAT, CHARACTERISTICS

Plate voltage

Grid No.3 voltage
Grid No.2 voltage
Cathode resistor
Plate current 5)
Grid No.2 currents)
Transconductance ~)

Amplification factor of
grid No.2 with respect
to grid No.1

Plate resistance

Equivalent noise
resistance (R.F.)

Equivalent noise resistance
(30-10 000 ¢/s)

Negative grid No.1 blas at
plate current of 0.5 mamp

Grid current starting point
Grid No.1 bias at grid No.t?
current = +0,3 pA

Negative grid current (grid 5
series resistor 0.1 megohm)

Grid No.1 hum voltage (grid 6
leak = 0.5 megohm)

Insulation between two
electrodes

Insulation between cathode
and heater (vcltage between
heater and cathode 100 volts)

Heating time of the cathode
(t111 half the ultimate
plate current)

Cooling time of the cathode
(t111 half the original
plate current)

5)see page 4

April 16, 1956

min.

8.7
1.7
7800

0.3

3.0

)
)

20

5

bogey
210

120
165

10
2.1
3000

34
0.5

750

0.06

13

12

max.

11

2.5

102

.3

00

1000

36000

5.25

20

volts
volt
volts
ohms
mamps
mamps

micromhos

megohm
ohms
ohms

volts

volts

pamp
mvolt

megohms

megohms

sec

sec

6)This value has been measured at a mains frequency of
50 ¢/s with the electric center of the heater connected to
earth. The voltage has been measured in the anode liead with
the ald of a band-pass filter linear from 30-200 ¢/s and

translated into g hum voltgse on the grid.

3.



6689

Plate voltage

Grid No.3 voltage

Grid No.2 supply voltage
Grid No.?2 series resistor
Cathode resistor

Plate current

Grld No.2 current
Transconductance

Plate resistance

Load A.C. resistance

Output power at a
distortion of 10 percent

Input A.C. voltage at
a distortion of 10 percent

Output power at grid No.1
current = +0,.3 pamp

Input A.C. voltage at an
output power of 50 mwatts

3)END POINT OF LIFE

ing values:

Plate current
Grid No.2 current
Transconductance

%EEBATING CHARACTERISTICS

Negative grid current (grid
series resistor = 0.1 megohm)

120
0

120
5600
180
8.3
1.7
8200
0.42
10 000

340
1.1
400

0.35

for use as class A amplifier
Measured with a resistor of 0.33 megohm in series with
grid No.1 as internal resistance of the driver tube.)

The end point of life of the tube is reached when one or
more of the characteristics have changed to the follow-

A i WA

N

210 volts
0 volt

120 volts
5600 ohms

180 ohms

8.3 mamps

1.7 mamps
8200 micromhos
0.44 megohm

20 000 ohms

660 mwatts
1.1 volts(rms)
870 mwatts

0.25 volt (rms)

7.0 mamps
1.25 mamp
6400 micromhos

1,0 pamp

April 16, 1996



Transconductance (micromhos)

6689

1
Plate voltage =210 volis
Grid No.3 voltage =0 volt .,
Grid No.2 voltage = 120 volts
]
7
J
of
5
&
& [
-9
14
20 000 :
7
15 000 —+ —_
/ e e it
C
ARSRET
>
11 ‘a“y
A1 7
10 00O
o
SOOO 1,‘ o“e“’
y, 2.5
W
/l,r G{’a
AP ot
| o] oot
. |t ——
0=
—5 —4 —3 —2 —1

April 16, 1956

Grid No.1 bias (volts)

38

25

20

15

10

Currents ( milli-amps)
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Power output (milliwatte)

6689

1200 T TTITTI T T T TTIT 12
Plate supply voltage= 210 volts
Grid No.2 supply voltage =120 volts
i Grid No.Z series resistor =5600 ohms
H Cathode resistor =180 ohms
Source impedance=0.33 megohm
}
1000 10
Plate current at grid No.l current
fe ~ +0.3 micro-amp
\\‘ I
g, N\
I BN
TN\
-/ A A
o L 1\
of A
I v
H
Iy
3 | \
£f
600 5 1’ 6
Sf—sef—\
ey I
Sf— 1}
— &
2 |\
A
Bt
400 a ﬁ 2}" 4
] I
J f \
f 1
V4 / I
I A _|Grid No.2 current at
Y y grid No.l current
4 11 7 =~+40.3 micro-amp
200 Ll
__iDe 2
y, o
A f
AR |
p, Vi
d ole /Y
P /\
Ve
0 - » il | 0
1000 10 000 100 000
A.C. load resistance (ohms)
April 16, 1956 9

Currents (milli-amps)



Power output (milliwatts)

6689

600 1 D S A B A BT 12
Plate supply voltage =120 volts
Grid No.2 supply voltage =120 volis
Grid No.2 series resistor =5600 ohms
Cathode resistor =180 ohms
Source impedance =0.33 megchm
500 10
Plate current at grid No.1 current
=0.3 micro-amp
Y \\
AN
%00} (AN 8
A N
! \
2,
f \
& \ A
5 4 Y \
E \
\
300 pd \ 5
it \
3
] 1
L g
i \
-3 N
< :I I N\
200 L .S . ,’ \ \‘ 4
O+ N
Y N
-3 o] \ 1
Q " \_|Grid No.2 current at
/ { \/ grid No.l current=
A /‘\ +0.3 micro-amp
£X%
1\
of \
by \
[
4 VAR
A —loy
PAY.
7/
0 0
1000 10 Q00 100 000

April 16, 1956

A.C. load resistance (ohma)

10

Currents (milli-amps)



Input voltage (millivolte,rms)
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— 1]

I

I

|
!
i
|
!
1

.

1000

Plate voliage =210 v
‘Grid No.2
- 1Crid I_‘Il_o._3 voltage =0

ote " 7| i

voltage =120 volts__—— | = .
volt“!‘%":’ ———

100————1—

10 - : —
= T —— 1 Hum modulation:-l percent ) - il &

By R gy S o Al S i A

Emmn A i

|
e

1 i |

1 10 100 1000 10 0G0

April 16, 1956

Transconductance (micromhos)
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1 000 000
Plate voltage =210 volts
Grid No.2 voltage =120 volts
Grid No.3 voltage=0 volt |
Plate current =10 milliamps
100 000
:E,
o
[4]
g
3
q \
o
g
H
&
10 000
\
\
\
1000 \\
_\
\
\
Y
X
100 10 100 1000

April 16, 1956

Frequency ( megacycles)

13
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HEENEEEEEEREER PNAENE J
Upper and lower current limits
are indicated by arrows
i s
R y
Plate voltage =210 volta 4
Grid No.3 voltage=0 volt A1
Grid No.2 voltage =120 volts
T 30
- 1] /
Vi
i 25
. /
f
- l 20
18
Vi
]
/
/
y 10
7
~
f ; 8
\ i
v
"4
pad
ot
- - i 1]0
—8 —_ -3 -2 -1 0]
Grid No.l bias (voltu)
14

April 18, 1988

Plate current (milli-ampa)



from JEDEC release #2381, Feb. 9, 1959

Rogers Electronic Tubes & Components

6923

Description: lMeasuring diode for frequencies up to 1000 Mc
keclisnical data
Cathode

Mounting position

coated, unipotential
any

Eccentricity of the plate
pin with respect to the

cathode connection C.01"
Q591 k0004 " max. In order io avold
f—————————— - . .
strain the connections to
£ 4
W) h the cathode should be maie
maxﬂ-é??i

elastically

‘004 fl——
—DE—

R
@
~
®
y
L
>

NS
Cathode ‘g.' .,
N 3
%" -~ & ‘;Q
— R A AN
2_1' I
mae 2572 i !
-
D s ¥
3
\ J Sy
4 ;V\ ‘\ N;C‘
. | R 13y
2 tg.] €Yy v
X
R - . L
- —_— — — —
L3
v Heaber 3

') This part of the leads should not be bent

2) This part of the leads should not be soldered
) Cadmiated lead; diameter 0.0158"

4) Maximum diameter of the glass seal

October 16th, 1958
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Heater data

Heater voltage 6.3 volts

Heater current 300 manmps
Capacitance

Between plate and cathode max. 0.5 uuF

Ratings (Absolute limits)
Peak inverse plate voltage at

frequencies below 100 Mc 1000 volts max.
Peak inverse plate voltage at 100

frequencies higher than 100 Mc = X 1000 volts max.%
Cathode current 300 pamps max.
Peak cathode current 5 mamps max.
Voltage between heater and cathode 50 volts max.
Circuit resistance between heater

and cathode 20 000 ohms max.
Heater voltage 7.0 volts max.
Heater voltage 5.6 volts min.

Typlcal characteristics

Plate voltage at plate current = 0.5 mamps 3 volts max.
Insulation resistance between plate and
cathode 10 000 megechms min,

5) £ = frequency in Mc

QOctober 16th, 1958 2.
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0000

-

1000

Plate current [micro-amperes)

100

10

+—4

10
Plate voltage (volts)

15

October 16, 1958




ROGERS 6AL3

BOOSTER DIODE

Booster diode for use in line-timebase c¢ircuits for television
receivers.

MECHANTICAL DATA

Cathode coated, unipotential
Base E9-1
Bulb 61 /2
Qutline see drawing
Basing aCB
Top cap Ci1-2
Mounting position any
TUBE OUTLINE BOTTOM VIEW BASE PIN  ELEMENT
OF BASE No.
max ;@" 1 internally
. > 2 connected;do
__“_§_]r 3 not usge
4 heater
5 heater
gl 6 internally
3333 7 connected; do
o3 ’
x| 7 8 not use
g8
£ g anode
Top cap cathode

JULY 1959 from JEDEC release #2684, Jan. 4, 1960



HEATER DATA
Heater voltage

Heater current

DIRECT INTERELECTRODE CAPACITANCES
Plate to all other elements
Cathode to heater

MAXIMUM RATINGS (Design Center Values)
Supply voltage without current
Supply voltage
Plate current
Peak plate current
Plate dissipation
Peak negative plate voltage

Peak voltage between
heater and cathode

6.3
1.55

8.6
2.0

550
250
220
550

6000

6600

volts

amps

puF
HuF

volts
volts
mamps
mamps
watts

volts

volts

max.
max.
max.
max.

max.
max. ' )2)

nax.')

TYMax. pulse duration 22% of a cycle with a max. of 18 usec.

2)Absolute maximum ratings 7500 volts.



from JETEC release #1504, Aug. 15, 1955

sponsor: Rogers Majestic Electronics Ltd. 6 AQ 8

DOUBLE TRIODE for use as R.F. emplifier and self-oscil-
lating mixer

PHYSICAL SPECIFICATIONS

Cathode Coated unipotential
Base Small button noval 9-pin
Maximum overall length 2 3/16 inches
Maximum seated height 115/16 inches
Bulb length excluding tip 1 9/16+3/32 inches
Maximum diameter 7/8 inch
Mounting pesition any
Basing connections-~ JETEC basing designation g DE
Pin 1 -~ Plate Whaclil %:

Pin 2 - Grid b T80 QG AT
Pin 3 - Cathode = i

Pin 4 -~ Heater ‘N:Q e
Pin 5 « Heater ‘2\:"‘:"},
Pin 6 - Plate Triode %? : ‘g
Pin 7 - Grid gection 2

Pin 8 - Cathode Lﬂ'ﬂ-ﬂ_ﬂ'ﬂ_{ Y
Pin 9 - Internal shield ——¥

GENERAL ELECTRICAL DATA
Heater voltage 6.3 volts
Heater current 0.435 ampere

Direct Interelectrode Capacitances
Tricde section 1

Y e s e e e m——

Plate to grid 165 uuF
Plate to cathode 0.18 upF
Grid to cathode + heater + shield 3.0 uplP
Plate to cathode+ heater + shield 1.2 uuF
Plate to cathoda+ heater + shield®) 1.9 puF

%) With external shielding can with dismeter of 0.886"

4.4.1954 1.



6A0E

10000
\
~ | One triode section
q as self-oscillating mixer
?; \
S \
g \
2} ‘\ Plate resistor =00hm
S AN Grid leak =!megohm
= 8000 \
E) NN
) AV A
8 \
3 \
> \
g \ \
\ \
g \ T INCN
Q AV A
-, 6000 A
t N
™ \
& N AU AN
F \ \
~ \ \ N\
VI \ N N,
\ N\ N
\ \ . N
\ \\ N
h N .,
4000 \ \\ \,Oo#e
\ \ g "\\ Po&‘o
\ \\ \ ‘\fe.;. K
\ \\ ~ ey 00;,0”
\ h ~
\\‘ ~l_
u ‘\\._ [~ 25'0
N .y
\‘\k [y - 2é0
2000 AN e uEE R
s
100
0
0 2

4 3
Oscillator woltage (volts,rms)

10



6 AQS8

Iriode section 2

Plate to grid
Plate to outhode

Plate to plate
Plate to plate™)
Grid to grid

Plate section
Plate section
Plate seciion
Plate section

Plate voltage

Plate dissipation

Cathode ocurrent
Regative grid bias

Plate voltage
Negative grid bias
Plate current
Iransconductance
Anplification factor

*) With external shielding can

Grid to cathode + heater + shield
Plate to cathode + heater + shizld
Plate to cathode + heater+shield¥;

Between triode section 1 and

- e mmt s e e e oww e

i to grid section 2
2 to grid section 1
1 to cathode sgsection 2
2 to cuthode section 1
Grid section 1 to cathode section 2
Grid section 2 to cathode section 1

Maximum ratings (design center values;
Plate voltage without current

Plate dissipation of both sections

together

External resistance between grid
and cathode

External resistance between cuthode

and heater

Voltage between cgthode and heater

max. 0.04
max.0.008
max.0.003
max.0.008
max.0.008
max.0.008
max.0.008
max,0.003
max.0.003

Typical characteristics (each section)

MaX . 300
max. 550
max. 2.5
max. 4.5
max. 15
max., 100
max. 1
max.20 000
max. 90
250

"'2.3

10

5600

57

uuF
uud
wuF
pul
upF

sricde section 2

oy . e er e S e e e

pulf
ppF
ppF
upF
puF
pul
upF
puF
upl

each section)

volts
volts
watts

watte
manps
volts

megohm

ohms
volte

voltse
volts
mamps
micromhos

with diameter of 0,886"




6 AQ8

Operating characteristics as R, P, amplifisr in FM/AM re-

ceivers

Supply voltage

Plate series resistor

Plate voltage

Cathode resistor

Plate ourrent

Negative grid blas
Transoconductance

Internal registance

Input resistance at 100 Mc
Equivalent noise resilstanoce

erating characteristiocs as self-o0scillating mixer in
gﬁ71ﬂ Tegelvers

Supply voltage

Plate resistor

Grid leak

Oseillator voltage

Plate jsurrent

Conversion conductance
Internal resistance

Input resistance at 100 Mo

25C volts
1800 ohms
230 volts
200 ohms
10 m amps
-2 volts
6000 mioromhos
9700 ohms
6000 ohms
500 ohms

250 volts
12000 ohms
1 megohm
3 volts,rme
5.2 m amps
2300 nmieromhos
22 000 ohms
15 000 ohms

4,4,1954
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6AQ8

12 000 T o 160000
1
One section
100001100 —5-50000
? \
é Plate voltoge= 250 volts
& =
£ g
£ ce 2
8 9@0 U
€ 4000160 a5 —4140000 &
§ S “'»‘%g §
)] o 5
e > ¢
v
§ g w4 tion foctes T :.E
~ . £1¢0 Q
3 A g
6000|60- § - ‘ —3- 30000
NG £
'S
- 2
i 8
\ S <Q
7 = 3
4000140 £ ~2120000
P
@A,é,
&
X
o Ty
B h,
2000} 20 haSNEE =14 10000
Plate resistance
0 0 %1o
0 10 20

15
Plate current (milli-amps)
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from JETEC release #1746, Sept. 24, 1956
sponsor: Rogers Majestic Electronics, Ltd.

6BR5

ELECTRON-RAY TUNING INDICATOR

MECHANT DATA

Cathode Coated unipotential

Base E9-1

Bulb T6Y,

Mounting position Any

RETMA basing designation 9DB
TUBE QUTLINE BOTTOM VIEW BASE PIN ELEMENT

OF BACE No

% 1 Grid
. 7 2 Cathode
g ( . 3 Internal connection
RPN R 4 Heater
§ @ ‘;\?%;% 5 Heater
%‘ N B 6 Internal connection
§ 7 Plate, Ray control
3 ¥ electrode
s W+ 8 Internal connection

9 Target

LECTRICAT, DAT,

HEATER_DATA
Heater voltage
Heater current

RATINGS (Design Center Values)

Plate voltage

Plate voltage without current
Plate dissipation

Target voltage

Target voltage

Target voltage without current
Cathode current

Grid circult resistance

Voltage between cathode and heater

Circult resistance between
cathode and heater

6.3 volts
0.3 amp

300 volts max.
550 volts max.
0.2 watt max.
300 volts max.
165 volts min.
550 volts max.

3 mamps max,

3 megohms max.
100 volts max.

20 000 ochms max.

Jul

y 10,1956



6BRS

ORPERATING CONDITTONS

Supply voltage 250 volts
Target voltage 250 volts
Plate series resistor 0.5 megohm
Grid series resistor 3 megohms
Negative grid bias - -14 volts
Light sector on target 5 50 degrees
Plate current 0.37 0.01 mamp
Target current 2 2.3 mamps

July 10, 1956 2,



6BRS5

Supply veltage = 2580 volts

Target voltage =250 volts

Plate series resistor = 0.5 megohm
Grid leak =3 megohm
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ELECTRON-RAY TUNING INDICATOR with triode unit and
two indicating sectors of different sensitivity

PHYSICAL SPECIFICATIONS

Cathode Coated unipotential
Base Octal 8 pin
Bulb Tubular bulb;diameter 1 3/32" max.
Maximum overall length 3 19/32"
Maximum seated height 3 1/32"
Maximum diameter 1 3/32"
Basing connections~JETEC basing designation 8 EV

Pin 1 - not connected
Pin 2 ~ heater

Pin 3 - plate No.1
deflection rod No.1

Pin 4 - control grid
Pin 5 - target Bottom view

Pin 6 - plate No.2
deflection rod Wo.2

Pin 7 « heater
Pin 8 -~ cathode

GENERAL ELECTRICAL DATA
Heater voltage 6.3 volts
Heater current 0.2 amp

MAXIMUM RATINGS {Design Center Values)

Plate No.1 voltage (cold condition) 550 volte
Plate No.1 voltage 3OO0 volts
Plate No.2 voltage (cold condition) 550 volts
Plate No.2 voltage 300 volts
Target voltage (cold condition) 550 volts
Target voltage 300 volts
Grid current starting peint.Grid voltage

when grid current is 0.3 pamp. -1.3 volts
Grid circuit reaistance 3 megohms
Heater-cathode voltage 100 volts
External resistance between

heater and cathode 20,000 ohms

from RETMA release #1254, Nov. 6, 1953

Tude gmm%mf' le

ROGERS MAJIESTIC ELECTRONICS LIMITED

TECRNICAL INFORMATION CER

LEASIDE (TORONTO 17) ONTARIO

ROGERS [ecp7
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6cp7| ROGERS

OPERATING CHARACTERISTICS

sectorly (5)_ (7 R@I

+

3 3 ' Rp5 "

- bAdin gt

7 ¥:m-2 arge S

8 % A sector 2 rf-;_‘
Position of the shadow AGC g
sectors (top view) e ;n

..||.
I

Plate and target supply voltage 100 200 250 volts

Series resgistor of plate No.1 1.0 1.0 1.0 megohm
Series resistor of plate No.2 1.0 1.0 1.0 megohm
Target current approx. 0.4 1.4 2.0 mamps
Triode grid wvoltage

(for section No.1)

for minimum shadow angle -2.5 -4.2 -5 volts

for shadow angle of 180° 0 0 0 volt

(for section No.2)

for minimum shadow angle -8 -125 -16 volts

for shadow angle of 180° 0 0 0 volt




ROGERS 6CD7

Target current (milli-amps)
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ROGERS [4(D7
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6CD7 ROGERS
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from JETEC release #1737, Sept. 17, 1956

sponsor: Rogers Majestic Electronics, Ltd. 6 CMS
OUTPUT PENTODE for use as line output tube in television re-
recelvers,
MECHAN DATA
Cathode Coated unipotential
Base B7-59
Bulb T9
Mounting position Any
RETMA basing designation 8GT
Top cap Ci1-2
TUBE QUTLINE BOTTOM VIEW BASE ELEMENT
QF BASE PIN No.
max 1Vs"
Internal connection
Cl-2cop——
E:£;~\ Heater
Internal connection
Grid No.2
Grid No.1
Heater

Cathode, grid No.3
Plate

87-59 base—»

;gggg%__JL

ELECTRICAL DATA

HEATER DATA
Heater voltage 6.3 volts
Heater current 1.25 amp
RECT INTERELECTRQOD APACIT
Grid No.l1 to all other elements 17.5 upF
Plate to all other elements 7.7 upF
Plate to grid No.1 max. 1.1 puF
MAXIMUM RATINGS (Design Center Values)
Plate voltage 250 volts')
Plate voltage without plate current 550 volts.
Peak plate voltage 7000 volts®)
Peak inverse plate voltage 1500 volts®)
Plate dissipation 10 watts
Grid No.2 dissipation 5 wattsd)

Plate and grid No.Z2 dissipation together 13 watts

1)For A.F. class B operation the maximum permissible value
of the plate voltage is 300 volts

2)3)See page 2

August 14, 1956 1.



6CM5

MAXIMUM RATINGS (continued)
Grid No.2 voltage 250 volts
Grid No.2 voltage without current 550 volts
Peak negative grid No.1 voltage 1000 volts
Cathode current 200 mamps
Grid No.1 circuit resistance 0.5 megohm

Grid No.1 circuilt resistance when
plate and grid No.2 dissipation

together are less than 10 watts 2.2 megohms
Voltage between cathode and heater 100 volts
IYPICAL CHARACTERISTICS
Plate voltage 100 veltis
Grid No.2 voltage 100 volts
Grid No.1 voltage -7.7 volts
Plate current 100 mamps
Grid No.2 current 7.0 mamps
Transconductance 14000 micromhos
Plate resistance 5300 ohms
Amplification factor of grid No.Z
with respect to grid No.l 6
OPERATING CONDITIONS AS CIASS B AMPLIFIFR. Two tubes
Plate voltage 300 volts
Grid No.2 voltage 150 volts
Grid No.1 voltage -29 volts
Load resistance, plate to plate 3500 ohms
Input A.F, voltage 20 volts,rus
Zero signal plate current 2x18 mamps
Max. signal plate current 2x100 mamps
Zero signal grid No.2 current 2x0,5 mamp
Max. signal grid No.2 current 2x19 mamps
Max. signal power output 44,5 watts
Total harmonic distortion 7.2 percents

REMARK: On pages 6,7,8 and 9 plate characteristics for
nominal new tubes are given. To allow for tube spread
and deterioration during life the line output circult
should be designed around a current 25% lower than the
values shown on pages 6 and 7 and 20% lower than the
values shown on pages 8 and 9

2)Valid for line time base circuits where the pulse du-
ration 1is max. 18% of a cycle with a max. of 18 usec.

3)During the heating time of the booster this value is
max. 7 watts

August 14, 1956 2



6CMS5

600
1 Plate voltage*Orid No.2 voltage=170 volis
2Plate voltage*Grid No.2 voltage=100 volts
Plate current 7
= —=—= 0rid Nao.2 curent
800 E
f E
2
/ =
E
1 E]
:
400 A
J
y
/ 300
[ 1200
y
2
y 4 V.
y 100
V. 4
y
V.,
el ’ 2
S —
e Pt T i 0
—40 -30 ~20 =10 0
Orid No.l bias (volts)
March 8, 19868 3



6CM5

i

ot

®Hoa 0L 1=eBegos ZON PRD

8

Plate current (milllamps)

8

March 8, 1986



6CMS5
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6CMS
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6CMS
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Plate and grid No.2 current (mxlh-amps)

6CMS5
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from JETEC release #1746, Sept. 24, 1956

sponsor: Rogers Majestic Electronics, Ltd. 6D A 5

ELECTRON-RAY TUNING INDICATOR
MECHANICAL DATA
Cathode Coated unipotential
Base E9-1
Bulb T6Y,
Mounting position Any
RETMA basing designation 9DB
TUBE OUTLINE  BOTTOM VIEW BASE PIN ELEMENT
OF BASE No
;é"{_;’:,?,. 1 Grid
WA 2 Cathode
8 ( 3  Internsl connection
g a)l.|¥. 4 Heater
l§ "?, % ;?§ 5  Heater
% N E 6 Internal connection
¥ 7 Plate, Ray control
3 electrode
s M 8 Internal connection
9 Target
ELECTRICAL, DATA
Heater data
Heater voltage 6.3 volts
Heater current 0.3 amp
RATINGS (Design Center Values)
Plate voltage 300 volts max.
Plate voltage without current 550 volts max.
Plate dissipation 0.2 watt max.
Target voltage 300 volts max.
165 volts min.
Target voltage without current 550 volts max.
Cathode current 3 mamps max.
Grid circuilt resistance 3 megohms max.
Voltage between cathode and heater 100 volts max.
Circult resistance between
cathode and heater 20 000 ohms max.

July 11, 1956 1.



6DAS

QPERATING CONDITIONS
Supply voltage 250 volts
Target voltage 250 volts
Plate series resistor 0.5 megohm
Grid series resistor é megohms
Negative grid dlas - -14 volts
Shadow sector on target 65 5 degrees
Plate current 0.37 0.02 mamp
Target current 2 2.3 mamps

July 11, 1956 2.



6DAS

JIOO

|

Supply voltage = 250 volts

Target voltage =280 volis

Plate series resistor =0.5 megohm

Grid leak =3 megohm

Angle of light sector (deqreu)

—~15

July 11, 1956

—10 —8
Grid bias (volts)



from JETEC release #1865, March 11, 1957

sponsor: Rogers Majestic Electronics, Ltd. 6 D C 8

DOUDB DIODE REMO UT-QFF_PENTODE FOR USE AS R,F, or I .F
AMPLIFTIER
MECEANICAL DATA
Cathode coated unipotential
Base E9-1
Buld T6Y,
RETMA basing designation 9HE
Mounting position any
TUBE QUTIINE BOTTOM VIEW BASE PIN ELEMENT
QF BASE No.
max7/8"
I ) 1 Grid No.Z2
/‘L\\ 2 Grid No.1
_ 3 Cathode, internal shield
3 e 4 Heater
i: % 5 Heater
~ 6 Plate
7 Diode No.1 plate
) ( 8 Diode No.Z2 plate
¥ 9 Grid No.3
HEATER DATA
Heater voltage 6.3 volts
Heater current 300 mamps
DIRECT TR T
Pentode section
Plate to all other elements except grid No.1 5.2 upF
Grid No.1 to all other elements except plate 5.0 puF
Plate to grid No.1 max. 0.0025 puF
Grid No.1 to heater max. 0.05 ppF
Diode section
Diode No.1 plate to all other elements 2.5 puF
Diode No.2 plate to all other elements 2.5 puF
Diode No.1 plate to diode No.2 plate max., 0.25 puF
Diode No.1 plate to heater max. 0.015 puF
Diode No.Z2 plate t¢ heater max. ©0.003 puPF

Oct.29, 1956 1.



6DC8

DIRECT I TRODE. CAPACITANCES (continued)

Diode No.l plate to grid No.l max, 0.0008 upF
Diode No.2 plate to grid No.t max. 0.001 puF
Diode No.1 plate to pentode plate max. 0.15 pp¥
Diode No.2 plate to pentode plate max. 0.025 puF

MAXIMUM RATINGS (Design Center Values)

Plate voltage 300 volts max.X)
Plate voltage without current 550 volts max.,
Plate dissipation 2.25 watts max.,
Grid No.2 voltage at a plate

current higher than 8 mamps 125 volts max.
Grid No.2 voltage at a plate X
current less than 4 mamps 300 volts max.™)
Grid No.2 dissipation 0.45 watt max.
Cathode current 16.5 mamps max.,
Grid No.3 circuilt resistance 10 000 ohms max.
Grid No.1 circuit resistance 3 megohms max,
Grid No.1 circult resistance

with grid current biasing 22 megohms max.
Voltage between cathode and heater 100 volts max.
Circuit resistance between

cathode and heater 20 000 ohms max.

Diode section (each diode)

Peak inverse plate voltage 200 volts max.
Plate current 0.8 mamps max.
Peak plate current 5 mamps max.

¥)When the tube is fed from a storage battery and vibrator
t?e maxi permissible value of the positive voltages is
250 volts

O0ct.29, 1956 2.



6DCS8

TYPICAL TERISTICS

Plate voltage 250 250 200 170 volts
Grid No.Z2 voltage 100 80 100 100 volts
Grid No.3 voltage 0 0 0 0 volt
Grid No.1 voltage -2 -1%) -1.5  -1%)volt
Plate current 9 9 1 12 mamps
Grid No.2 current 2.7 2.7 3.3 4,0 mamps
Transconductance 3800 4500 4500 5000 u mhos
Plate resistance 1.0 0.9 0.6 C.4 megohm

Amplification factor of
grid No.Z2 with respect

to grid No.1 20 20 20 20
QPERATING CONDITIONS as R.F. or I.F. amplifier

Plate and supply voltage 250 200 250 volts
Grid No.3 voltage 0 0 0 volt
Grid No.2 series resistor 56 000 30 000 62 000 ohms
Grid No.1 voltage -2.0  -1.5 -1.0%)volt
Plate current 9 1 9 mamps
Grid No.2 current 2.7 3.3 2.7 mamps
Plate resistance 1.0 0.6 0.9 megohm
Transconductance 3800 4500 4500 p mhos
Transconductance at grid

No,1 voltage = -20 volts 200 120 200 u mhos

¥)In this cas grid current may occur. If this 1s not permis-
sible, the negative grid bias should be increased toa value
of 1.5 volts at least

Oct.29, 1956 3.
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Rogers Electronic Tubes & Components

6 DL 5

Description: Output pentode for use in carradio sets

Mechanical data

Cathode coated, unipotential
Base E7-1i
Bulb T5' /2
Qutline See drawing
Basing 7DQ
Mounting position any
TUBE OUILINE  BOTTOM VIEW  BASE PIN ELEMENT
QF BASE No.
A Grid No. 1
Cathode, grid No. 3
Heater
2§ Heater
™ Plate
§ Grid Nc. 2
Grid No. 1
| 4
Heater data
Heater voltage 6.3 volis
Heater current 0.2 amp
Direct interelectrode capacitances
Grid No. 1 to all other elements
except plate 5.3 ppF
Plate to all other elements ex-
cept grid No. 1 3.5 ppt
Plate to grid No. 1 maX. 0.4 ppk
Grid No. 1! to heater zax. 0.2 ppF
10.10,1958

from JEDEC release #2556, Aug. 3, 1959




6 DL 5

Maximum ratings (design center values)

Plate voltage (without current) 550 volts max.
Plate voltage *)300 volts max.
Plate dissipation 6 watts umax.
Grid No.2 voltage(without current) 550 volts

Grid No.2 voltage *)300 volts max.
Grid No.2 dissipation (Input A.F.

voltage = 0 volt} 1.25 watts max.
Peak grid No. 2 dissipation 2.5 watts mpax.

Cathode current 35 mamps max.

Grid No. 1 circuit resistance with
cathode bvias

2 megohms max.

Voltage between heater and cathode 100 volts max.

Circuit resistance between cathode

and heater 20.000 ohms max.
Operating conditions as class A sound output tube

Plate voltage 200 250 volts

Grid No. 2 voltage 200 250 volts

Cathode resistor 230 320 ohms

Plate current 23 24 mamps

Grid No. 2 current 4,2 4.5 mamps

Load resistance 8000 10000 ohms

Input A.F. voltage 4.5 5 volts (rms)

Power output 2.3 3.0 watts

Total harmonic distortion 12 12 &

Input A.F. voltage for 50

milliwatts power output 0.55 0.50 volts (rms)
Operating conditions as sound output tube, class A push-pull (two

tubes)

Plate voltage 200 250 volts

Grid Nc. 2 voltage 200 250 volts

Cathode resistor 180 180 ohms

Load resistance 10000 10000 ohms

(plate to plate) . A ~ . N -

Input A.F. voltage 0 0.5 7 0 0.5 9 volts{rms)

Plate current 2x17.5 2x20 2x22 2x26 mamps

Grid No.2 current 2x3.2 2x5.2 2x4.0 2x7.5 wamps

*) See page 3

10.10.1958




6 DL 5

Qperating conditions as sound output tube, class A push-pull
(two tubes), continued

Power output 0 0.05 4.1 O 0.05 7 watts
Total harmonic distortion 4.5 5 %

Operating conditions as sound output tuke, class B push-pull
(two tubes)

Plate voltage 200 250 volts
Grid No.2 voltage 200 250 volts
Grid No.1 bias -10 -13 volts

3 1 e
(plate to plave; 19900 10000  omms
Input A.F., voltage 0 0.7 7 0 0.7 G }olts(rms)
Plate current 2X7 2x19 2x8 2x24 mamps
Grid No.2 current 2x1.2 2x5 2x1.2 2X7 .2 mamps
Power output 0 0.C5 4.0 0 0.05 6.5 watts
Total harmonic distertion 3.5 3.5 %

*) When the heater and positive voltages are cbtained from a
storage battery (positive voltages by means of a vibrator)
the max. values of plate and grid No.2 voltiages are 250
volts.

10.10.1958 3,
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Rogers Electronic Tubes & Components
6 DR 8

Description: Double-diode-pentode for use as I.¥, amplifier,
detector and for automatic gain contirol in car-

radio sets to be operated directly from a storags
battery.

Mechanical data

Cathode coated, unipotential
Base E 9-1
Bulb T 6'/2
Cutline 6-3
Basing designation 9 HE
Mounting position any
TUBE OUTLINE BOTTOM VIEW BASE PIN ELEMENT
OF BASE No.
max " 1 Grid No. 2
_ : 2 Grid No. 1
T f’é}"i_T_ 3 Cathode, internal
s shield
:\v ’\'Nj\t 4 Heater
% W 5 Heater
g i<E 6 Plate
7 Diode plate No. 1
A | g Diode plate No. 2
‘ﬁ—:M]]UJ 9 arid No. 3
Heater data
Heater voltage 6.3 volts]
deater current 300 mamps
Direct interelectrode capacitances
Pentode section
Grid No.1! to all other elements except plate 5.0 ppF
Plate to all other elements except grid No.1 5.2 puF
Plate to grid No. 1 max. 0.0025 puF
Diode section
Diode plate No. 1 to cathode 2.5 puF
Dicde plate No. 2 to cathode 2.5 upF
Dicde plate No. 1 to diode plate No. 2 max. .25 ppF
10.10.1958 '
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6 DR 8

Direct interelectrode capacitances (continued)

Diode plate No. 1 to grid No. 1 max. 0.0008 upF
Diode plate No. 2 to grid No. 1 max. 0,001 puF
Diode plate No.! to pentode plate max. C.15 puF
Diode plate No.2 to pentode plate max. 0,025 ppF

Maximum ratings (design center values)
Pentode section
Plate voltage
Grid No. 2 voltage
Cathode current
Grid No. 1 circuit resistance

Voltage between cathode and heater

Plate current
Peak plate current

Operating characteristics as I.F. anplifier

Plate voltage 25 12.6
Grid No. 3 voltage 0 0
Grid No. 2 voltage 25 12,6
Grid No. 1 bias oo

Plate current 1.7 0.45
Grid No. 2 current 0.5 0O.14
Transconductance 2100 1000
Plate resistance 0.2 1.0

50
50

volts max.
voltis max.

5 mamps max.

50

6.3

6.3

0.12
0.04

450
0.65

megohms max.
volts max.

mamp max.
mamps max.

volts
volt
volts

mamp
mamp
micromhos
megohm

') Grid No. 1 bias obtained by grid current biasing with a

grid No. 1 resistor of 2.2. megohms.

10.10.1958
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Rogers Electronic Tubes & Components

6 DS 8

Description: Triode-heptode for use as frequency converter in
carradio sets, to be operated directly from a storage

battery

Mechanical data

Cathode coated, unipotentiall
Base E 9-1
Bulb T 6'/2
Outline 6-3
Basing designation 9 CA
Mounting position any
TUBE OUTLINE BOTTOM VIEW BASE PIN ELEMENT
QF BASE No.
Grids No. 2 and 4
max 78" 2 Grid No. 1
1 .
S e
S s :\s 4 Heater
N N 5 Heater
N BN
5 HI g 6 Heptode plate
S RN 7 Grid No. 3
) | 8 Triode plate
v W 9 Triode grid

Heater data
Heater voltage
Heater current

Direct interelectrode capacitances

Grid No.1 to all other elements excert plate
Flate to all other elements except grid No.!
Flate tec grid No. 1

Grid No. 3 to all other elements

Grid No. 3 to grid No. 1

6.3 voltﬁ
30C mampd

4.8 ppF
7.9 puF
max, 0.012 ppF
6.0 upF
max. 0.3 uuF

10.10.1958
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6 DS 8

Direct interelectrode capacitances (continued)
Triode section

Grid to all other elements except plate 2.6 puF
Plate to all other elements except grid 2.1 upF
Plate to grid 1.0 ppF
Between heptode and triode_section

Heptode plate to triode plate 0.20 ppF
Heptode plate to triode grid max. 0.09 ppF
Heptode plate to triode grid + heptode

grid No. 3 max. 0,35 puF
Heptode grid No. 1 to triode plate max . 0.06 uuF
Heptode grid No. 1 to triode grid max. 0.17 ppF
Heptode grid No. 1 to triode grid + max. 0.45 puF

heptode grid No. 3

Maximum ratings (design center values)

— et - A e ap—

Plate voltage without current 550 voltis max.
Plate voltage 50 volts max.
Grids No. 2 and 4 voltage with

cold cathode 550 volts max.
Grids No. 2 and 4 voltage 50 volts max.
Cathode current 5 mamps max.
Grid No. 1 circuit resistance 3 megohms max.
Grid No. 3 circuilt resistance 0.05 megohms max.
Voltage between cathode and heater 150 volts max.
D.C. component of cathode to heater voltage 100 vol ts max.
Triode_section

Plate voltage without current 550 volts max.
Plate voltage 250 volts max.
Plate dissipation 0.8 watt max.
Cathode current 6.5 mamps max.
Grid No. t circuit resistance 3 megohms
Circult resistance between cathode and

heater 20000 ohms
Voltage between cathode and heater 150 volts max.
D.C. component of cathode to heater voltage 100 volts max.

10.10.1958 2.



6 DS 8

Operating characteristics of the heptode section as freguency
converter

Plate voltage 25 12.6 6.3 volts

Grids No. 2 and 4 voltage 25 12.6 6.3 volts

Grid No. 1 bias ) ") ")

Grid No. 3(oscillator) volt-

age °) 3,5 1.7 1.1 volts {(rms)
Grid No. 3 (oscillator) cur-

rent 40 18 7 pamps

Grid No. 3 resistance 47000 47000 47000 volts (rms)
Plate current 550 170 50 pamps

Grids No. 2 and 4 current 1000 300 80 pamps
Conversion conductance 450 220 90 micromhos
Plate resistance 0.5 1.5 1.3 megohms

Operating characteristics of the heptode section as R,F. or
I.F. agplifier

Plate voltage 25 12.6 6.3 volts
Grids No. 2, 3 and 4 voltage 25 12.6 6.3 volts
Grid No. 1 bias ") ) ")

Plate current 1.25 0.4 0.11 mamps
Grids No.2,3 and 4 current 0.85 0.25 0.08 mamps
Transconductance 1500 750 350 micromhos
Plate resistance 0.2 0.85 0.6 megohm

Equivalent noise resistance 5000 6500 8500 ohms

Typical characteristics of the triode section

Plate voltage 25 12.6 6.3 volts
Grid bias 3) 3) 3)

Plate current 2 0.75 0.3 manps
Transconductance 2200 1400 800 micromhos
Amplification factor 20 18,3 14.6

'YGrid No.1 bilas obtained by grid current biasing with a grid No. |
resistor of 1 megohm

2)Grid No.3 capacitively coupled to the oscillator

3)Grid bias obtained by grid current biasing with a grid resistor
of 47000 ohms

10.10.1958 5.
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Plate and grid current (microamps)
Conversion conductance (micromhos)

6058
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6DS 8

500
E E
82
S &E’ Plate voltage=12.6 volls
= Grid No 2 and 4 voltage =12.6volts
- Y Grid No 3 resistance =47 0000hms
¢ S Grid Nol resistance =1megohm
g
3 8400

D

v <
5 S
2§
S
s 8
25
L0 ™ Plate resistance

300 \ > Grid No 2 and 4current

ol
o
|~ /
Con VGfSI-on COndUct0nce —
200
/" —
- Plg tg_ E(;./rl'en't
100
/f
/
/
ol
0 ! 2 3

Grid No 3 voltage (volts, rms)

2.5

2.0

L5

10

0.5

Plate resistance (megohms)



10 000

Equivalent noise resistance (x1030hms )

6§ 058

1

- Plate voltage =63volts

Grid No2 and 4 voltage=6.3volts
Grid No3 voltage =1.1 volts r.m.s.
Grid No32 resistance =47 0000hms
Grid Nol resistance=1 megohm

«

2.

z
_ X -
p— j’\- -

>
1000 |- —\-,c\‘ -
— - oo =
- o g
B \%\k /[:& - N
\NO
b \—Do —
| ® ot i
tf
L //‘ _
» v -
N
_ \ 4
- \ -
. N

- \ -1
100 = g =
N P i

7
! Ne | )

O\s\/\p
- \ Koo —
/ N
Sl { -
- / \\~ .
/ L
10

-2 -15 -1 -05 0

Grid No1 voltage (volts)

10.10.1958

-
o
(=]

10

- 7000

Plate and yrid current (microamps)
Conversion conductance (micromhos)

Plate resistance (megohms)



6 DS 8
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Rogers Electronic Tubes & Components

6 DY 5

Description: Pentode for use as frame time base and sound

output tube

Mechanical data

Cathode coated, unipotential
Base E 9-1
Bulb T 6'/2
Outline 6 - 4
Basing 9 CV
Mounting position any
TUSE QUTLINE BOTTOM VIEW BASE PIN ELEMENT
OF BASE No.
A (,J:Lqi__x_‘
1 Internally connected
+ |2 () 0 2 Grid No. 1
N NN
% NJES 3 Cathode grid No. 3
x Hl~ @G O
" S5 4 Heater
N N % 5 Heater
13 Y (7) S
-’ é Internally cannected
© (2) & 7 Plate
4 v 8 Internally connected
S ENINR) 9  Grid No. 2
VLYY
Heater data
Heater voltage 6.3 volts
Heater current 0.8 amp
Direct interelectrode capacitances
Grid No.1 to all other elements except plate 11 ppF
Plate to all other elements except grid No.1 5.9 uu¥

Plate to grid No., 1
Grid No. 1 to heater

max. 1 upF
max. 0.15 puF

Jdeteber 1959
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6 DY 5

Maximum ratings (design center values)

Plate voltage(without current) 550 volts max.
Plate voltage ') 250 volts max.
Peak positive plate voltage 2) 2500 volts max.
Peak negative plate voltage 500 volts max.
Plate dissipation 9 watts max.
Grid No.2 voltage(without current) 550 volts max.
Grid No.2 voltage 250 volts max.
Grid No.2 dissipation 2.5 watts max.
Peak grid No.2 dissipation 4 watts max.
Cathode current 75 mamps max.
Grid No.1 circuit resistance with

cathode bias 1 megohm max.
Grid No.1 circult resistance with

fixed bias 0.4 megohm max.
Voltage between heater and cathode 100 volts max.
Circuit resistance between cathode

and heater 20000 ohms max.

Operating conditlons as class A sound output tube

Plate and supply voltage 170 200 volts

Grid No. 2 series resistor 0 680 ohms

Grid No. t bias ~-10.4 -13.9 volts
Plate current 53 45 mamps

Grid No. 2 current 10 8.5 mamps
Transconduc tance 9000 7600 micromhos
Plate resistance 20000 24000 ohms
Amplification factor of grid No.2

with respect to grid No. 1 10 10

Load resistance 2000 4000 ohms

Power output at 10 % total har-

monic distortion 4.0 4.2 watts
Input A.F. voltage for 10 % total

harmonic distortion 6.0 7.0 volts (rms)
Input A.¥F. voltage for 50 milli-

watts power output 0.5 0.55 volts (rms)

QOctober 1959 2.




6 DY 5

Operating characteristics as sound outpul tube, class A push-pall
(two tubes)

Plate voltage 170 200  volts

Grid No.? voltage 170 200 volts
Cathode resistor 100 135 ohms

Load resistance

(plate to plate) 4000 4000  ohms

Input A.F. voltage 0 2x9.3° 7 0 2x13.5 volts {rms)
Plate current 2x46  2x50 245 2x52 mamps

Grid No.2 current 2x8.7  2x17 2x8.5 2x19 mamps
Power output 0 9 0 i2 watts
Total harmonic distortion - 5 - 5 %

Optimum peak plate current in frame output operation

To allow for tube spread and for deterioration during life in
frame output application the circuit shculd be designed arounid
a peak plate current not exceeding 90 mamps at a plate voltage
of 50 volts and a grid Ko. 2 voltage of 170 velts and 120 mamps
at a plate voltage of 60 volts and a grid No. 2 voltage of

200 volts

1) When used as frame output tube with a plate dissipation of
less than 4.5 watts the maximum permissible plate voltage
is 450 volts

2} Maximum permissible pulse duration 1C % of a cycle with a
maximum of 2 milli-seconds

Qctober 1959 3,



Rogers Electronic Tubes & Components
6 55 6

Description: Pentode with variable transconductance for use as
R.F. amplifier, I.F. amplifier or mixer in
carradio sets, to be operated directly from a
storage battery

Mechanical data

Cathode coated unipotential
Basge E 7-1
Bulb T 5'/2
Outline 5 = 2
Basing designation 7 EN
Mounting position any
TUBE OUTLINE BOTTOM VIEW BASE PIN ELEMENT
OF BASE - No. -
_n%” 1 Grid No. 1
K 2 Cathode, internal
( Y shield
;Q 3 Heater
N 4 Heater
3 5 Plate
6 Grid No. 2
y 7 Grid No. 3
Heater data
Heater voltage 6.3 volts
Heater current 300 mamps

Direct interelectrode capacltances

Grid No. t to all other elements except plate 6.5 puF

Plate to all other elements except grid No. 1 4.0 upF

Plate to grid No. 1 0.015 uppF

Grid No. 1 to grid No. 2 3.0 ppuF
October 10th, 1958 1.
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6 ESé

Maximum ratings (design center values)
Plate voltage

Plate dissipation

Grid No. 2 voltage

Grid No. 2 dissipation

Grid No. 3 voltage

Cathode current

Grid No. 1 circuit resistance

Grid No. 3 circuit resistance
Voltage between cathode and heater

50 volts max.

0.5

watt max.

50 volts max.

0.5
50
15
22

5
50

Operating characteristics as R.F. or I.F. amplifier

Plate voltage 25 12,6 6.3
Grid No. 2 voltage 6.3 6.3 3.2
Grid No. 3 voltage 0 0 0
Grid No. 1 bias ') -0.? -0.7 -0.7
Plate current 3.3 3 1
Grid No. 2 current 0,95 1.1 0.4
Transconductance 2100 1900 1000
Transconductance

reduced to 1/10
at grid No.1 bias
of -3.5 =3.5 =2.5

Transconductance
reduced to 1/20
at grid No.1 blas

of -5 =5 -4
Plate resistance 0.05 0.15 0.07
Equivalent noise

resistance 5000 55C0 8000

12.6

3.2
0

-O|7
1

0.35
1100

=2.5

0.2

7000

6.3
1.6
0
-0.7
0.4
0.15
500

watt max.
volts max.
mamps max.
megohm max
megohm max
volts max.

volts
volts
volt
volt
namps
mamps
micromhos

volts

volts

2 megohm

ohms

Octover 10th, 1958




6 ES 6

Operating characteristics as mixer (R.F. voltage applied to
grid No. 1, oscillator voltage applied to grid No. 3)

Plate voltage 25 12.6 6.3 volts

Grid No. 2 voltage 6.3 6.3 3.2 volts

Grid No. 3 resistance 0.1 0.1 0.1 megohm
Oscillator voltage 10 10 5 volts (rms)
Grid No. 1 bias ')

Plate current 1.8 1.3 0.45 mamps

Grid No. 2 current 1.5 1.7 0.6 mamps
Conversion conductance 600 550 300 micromhos

Conversion conductance
reduced to 1/10 at grid
No. 1 bias of =3 -3.5 -2.5 volts

Conversion conductance
reduced to 1/20 at grid
No. 1 bias of -4 -5 ~3.5 volts

Plate resistance 50000 25000 30000 ohms
Equivalent noise resistance 40000 40000 55000 ohms

') Grid No. 1 bias obtained by grid current biasing with grid
No. 1 resistor of 10 megohms

October 10th, 1958 3,
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Rogers Electronic Tubes & Components

6 ET 6
Description: Pentode for use as I.F. amplifier, oscillator or A.F.
amplifier in carradio sets, to be operated directly
from a storage battery
Mechanical data
Cathode coated, unipotential
Base E 7-1
Bulb T 5 /2
Outline 5 -2
Basing designation 7 EN
Mounting position any
TUBE OUTLINE BOTTOM VIEW BASE PIN ELEMENT
T et | OFESE TN -
1 Grid No. 1
A1 2 Cathode, internal shield
% ;\'..*, %‘:’ 3 Heater
M * ¥ 4 Heater
E k::' £ 5 Plate
‘ 6 Grid No, 2
4| 7 Grid No. 3
Heater data
Reater voltage 6.3 volts
Heater current 300 mamps
Direct interelectrode capacitances
Grid No. 1 to all other elements except plate 6.7 puF
Plate to all other elements except grid No. 1 4.0 puF
Plate to grid No. 1 0.015 puF
Grid No. 1 to grid No. 2 3.0 ppF
October 10th, 1958 1.
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6 ET 6

Maximum ratings (design center values)

Plate voltage

Plate dissipation
Grid No. 2 voltage
Grid No.2 dissipation
Grid No. 3 voltage
Cathode current

Grid No. 1 circuit resistance
Grid No. 3 circuit resistance

Voltage between cathode and heater

Operating characteristics as I.F. amplifier

Plate voltage

Grid No.2 voltage
Grid No.3 voltage
Grid No.1 bias ')
Plate current

Grid No.2 current
Transconductance
Plate resistance

Amplification factor of
grid No. 2 with respect
to grid No. 1

Operating characteristics as A.F. driver °)

25
6.3
0

-0.75

2.2
0.6
2100
0.09

4.1

Plate voltage 25
Grid No.2 voltage 12.6
Grid No.3 voltage 2) 25
orid No.1 vcltage ') -2
Plate + grid No. 3

current 3
A.C. load resistance 8000
Input A.F. voltage 1.2
Power output 30
Total harmonic 10
distortion

12,6
12.6
12.6
~2.3

2.1
6000
1

11
10

14
14
14

-2.4

2.5
6000
1

14
10

12.6
6.3

0
-0.75
2
0.7
2000
0.2

6.3
6.3
6.3

-102

1.1
5800
0.4
1.2
10

50 volts max.
0.5 watt max.
50 volts max.
0.5 watt max.
50 volts max.
15 mamps max.
22 megohm max
0.1 megohm max
50 volts max.

6.3 volts
3.2 volts
0 volts
-0.8 volt
0.6 mamps
0.2 mamp
1000 micromhos
0.1 megohm

3.2

volts
volts
volts
volts

CRENEENIEN

-.1‘

1.2 mamps
5800 ohms
0.4 volts(rms)
1.6 mwatts
10 %

October 10th, 1958




6 ET 6

') Nearly the same results can be obtained, when the grid No. 1
bias is obtained by grid current biasing with grid No. 1
resistor of 10 megohms

2) Connection of grid No. 3 to anode is preferred
’) Data at supply voltages of 7 volts and 14 volts have been

added, because these values sre normal praxis when the car
is8 running

October 10th, 1958 3.
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Rogers Electronic Tubes & Components
6 FG 6

Description: Indicator tube with amplifying triode for use as
tuning indicator or for modulation control

Mechanical data

Cathode coated, unipotential
Base E9~-1
Bulb T6' /2
Outline see drawing
Basing see drawing
Mounting position any
TUBE OUTLINE BOTTOM VIEW BASE PIN ELEMENT
0% 7 ”l QF BASE No.
Vi
i : I 1 Triode grid
?7— — 2 Internally connected
0.157"+
00997 3 Cathode
: 4 Heater
33' . T\e‘.‘, 5 Heater
o R 6
A T Target
g a5 g 7 Deflection electrode
E 8 Internally connected
& 9 Triode plate
N
e
Iy LU.U.U_U_UJEE}L
y

Heater data
Hezter voltage 6.3 volts
Heater current 270 mamps

Ratings (Design center values)
Deflection electrode voltage without current 550 volts max.

Deflection electrode voltage 300 volts max.

Target voltage without current 550 volts max.

300 volts max.

Target voltage 150 volts min.

Triode plate dissipgtlion 0.5 watt max.
October 16th, 1958 1.

from JEDEC release #2382, Feb. 9, 1959



6 FG 6

Ratings (Desiszn center values)

Cathode current 3 mamps max.
Triode grid circuit resistance 3 megohms max.
Voltage between heater and cathode 100 volts max.
Bulb temperature 120 °C max.

Operating characteristics (Deflection electrods gommected Lo

triode rlate)

Length (a) of dark part of
pattern when grid resistor=0Q 0.94" % 0.,20*"

Supply voltage 250 volts
Target voltage 250 volts
Plate and deflection electrode

resistor 0.47 megohm
Grid resistor ) megohms
Grid supply voltage ‘0 -22 ' volts
Plate and deflection electrode

current 0.45 0.06 mamyp
Target current 1.1 1.6 mamps
Length (a) of dark part of

pattern (see Tube outline) 0.83" £ 0.20" O"

October 16th, 1958
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Bry tais for o
FRERSECHENGE

%4 Powsr Pentode snd Migh-iu Iric
igster volis 2.C. or D.C. 6,3 volts
ieater Currend 3.5 azpere
POLFR_PENTORE SZCTION
Plate voltage (P,) 250 volis
Screen . voltage (G:;) 250 volts
'buppreesor voltaze {ng) Internsl comnec 2 Lo cathede
Conurol Crid voltage {Gigz) «13.0 voltis
ate current 32 nillian:rres
ucreen currant 6 millienperes
Plate resistsnce 70000 ohms
"Aumplificatlon Factor 150 anproximately
Transconductance 2.2 mil liamperes per volt
Load Resistsnce 7630 ohms
Power Qutput (10§ hermenic ‘
distortion) 3.4 matts
TRIODE AMPLIFITWR SECTION
- Plai2: Yol¥age (P3) 250 vodts
Counirol Grid voltage (Gi1) -1,5 volts

Amplification Factor

Plzate resistance

- 100
0033 nmegohms

Transconductance 0.3 milliamperes per volt
Overall Length b=1/2 to 4=3/4F
¥eximur Dlemeter 1-9/16n
Buib 5T=12
Cap Small Hetal
Base Smell 7-pin
Pin irraagement:
Pin 1 - Heater © Pin 5 - Triode Plate (P1)
Pin 2 - Pentode Plate (¥s Pin 6 - Csthodée and Suppressor (Goz)
Pin 3 - Screen Grid (u<2§ .Pin 7 - Heater :
Pin 4 - Control Grid (Giz) Cap -~ Control Grid {Gi31)
Note 1; . The full spray snleld 15 grouncca to the chassis by
neans of o lep ;
ote 2: Triode plate voltage ié‘applied through e 0.5 megohn
resistors ' :
- From RMA release #8, August 21, 1934
Tube type: 6HTS "
: reglstered by Rogers Radio Tubes, Ltd. Toronto Canada
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from JETEC release #1699, July 30, 1956 3
sponsor: Rogers Electronic Tubes, Toronto, Canada 6 N

High-vacuum single-anode RECTIFYING TUBE
MECHANICAL DATA

Cathode Coated unipotential
Base E9-1
Bulb T6Y,
RETMA basing designation 9 BM
Mounting position Any
TUBE CUTLINE BOTTOM VIEW BASE PIN ELEMENT
OF BASE No,
max %" 1 Not to be connected
‘ /_1>~< 2  Not to be connected
3 Cathode
4 Heater
:}'f 5 Heater
g 6 Not to be connected
7 Not to be connected
8 Not to be connected
v JTTT g Plate
HEATER DATA
Heater voltage 6.3 volts
Heater current 0.9 amp

RATINGS for two tubes in full wave rectifying circuit
(design center values)

Peak inverse plate voltage 850 volts max.
D.C. output current 360 mamps max.
Peak plate current (each tube) 1100 mamps max.
Heater-cathode voltage 450 volts max.
Filter input capacitor 60 uF max.

Transformer voltage 2x300 2x280 2x250 volts, rms

Total effective plate
supply resistance 2x110 2x95 2x75 ohms min.

May 22, 1956 1.



6N3

OPERATING CONDITIONS (two tubes in full-wave rectifying

Transformer voltage 2x300
Filter input capacitor 60
Total effective plate

resistance 2x110
D.C. output current 360
D.C. output voltage 268

2x280
60

2x95
360
250

circuit)

2x250 volts, rms
60 pF

2x75 ohms

360 mamps
225 volts

May 22, 1956
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D.C. output voltage (volts)

6N3
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from JETEC release #1699, July 30, 1956
sponsor: Rogers Electronic Tubes, Toronto, Canada

6R3

MECHANICATL, DATA

Cathode

Base

Bulb

Top cap

RETMA basing designation
Mounting position

TUBE QUTLINE BOTTOM VIEW BASE PIN
QF BASE

5

__IT‘)GX%”

27%"+ "
max 3%42"

A e RN+ BELN B LRV R LA "

Top cap

ELECTRICAL DATA
Heater_ data

Heater voltage
Heater current

DI T I TRODE CAPACITANCES

Plate to all other elements
Heater to cathode

BOOSTER DIODE for time base circuits in television receivers

Coated unipotential

E9-1
T6Y
Cc1-2
9 CB
Any

Not to
Not to
Not to
Heater
Heater
Not to
Not to
Not to
Plate

Cathode

ELEMENT

be
be
be

be
be
be

comnected
connected
connected

connected
connected
connected

6.3 volts
0.81 amp

6.4 ppF
2.5 ppF

May 22, 19%6




6R3

MAXIMUM RATINGS (Design center values)

Plate current
Peak plate current
Booster condenser

Voltage between heater and cathode

During flyback

Peak voltage between cathode and
heater (cathode positive)

Peak voltage between cathode and
plate (cathode positive)

Peak voltage between heater and
plate (heater positive)

150
450

600

4500
4500

3000

mamps
mamps
pF
volts')

voltse)¥)

volts€)?)

volts3)4)

Remark: With regard to the long heating time of the 6Rj3

it is advisable to take measures that the screen
grid dissipation of the tubes that derive their
plate voltage from the booster

during this heating time.

1)Cathode positive with respect to heater. Averaging time

max. 1 cycle of the line time base
2)Absolute maximum value 5600 volts

3)absolute maximum value 3800 volts

4)Max. pulse duration 18% of one cycle of the line time base

with a max. of 18 microseconds

is not exceeded

May 22, 1956

2.
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6S2

High vacuum single-anode RECTIFYING TUBE for E.H,T. supply
from the line time base in television receivers

PHYSICAL SPECIFICATIONS

Cathode Coated unipotential
Base E9-1
Buldb T6Y,
Mounting position Any
RETMA Vvasing designation gpT
IUBE_OUILINE BASE PIN ELEMENT
No,
g 1 Heater, cathode and
mox " "t ,,,«g internal shield 1)
u B“@‘:’" ) 2 Heater
T Qﬁ :g 3 Not connected 2)
3 &21@¥, ! 4 Heater, cathode and
BE a 3 internal shield 1)
E E 5 Heater
6 Heater, cathode and
BOTTOM, VIEW ’ :
OF BASE internal shiel% )
““11r4 7 Not connected <)
' U 8 Heater
d 9 Heater, cathode and
=l/k internal shield 1)
b= Top Plate
@ 4

from JETEC release #1663, June 11, 1956
sponsor: Rogers Majestic Electronics

1)‘I‘o prevent corona it 1is recommended to use an anti~-corona
ring around the tubdeholder, which should be connectad
to the cathode (pins 1, 4, 6 and 9)

2)Circuit elements having the same potential as the heater
(e.g. a series resistor) may be supported by the tube-
holder contacts 3 or 7. These contacts should, however,
never be earthed.

March 15, 1956 1.




652

) " .
HEATER DATA
Heater voltage 6.3 volts3)
Heater current 90 mamps
DIRECT RELECTRODE CAPACIT (without external shield)
Plate to cathode and heater 1.8 pukl
RATINGS (Design Center Values)
Peak inverse plate voltage 22 000 volts max;4)5)
Peak inverse plate voltage at 45
zero plate current 24 000 volts max,”)”)
Peak inverse plate voltage 415
(absolute 1imit) 27 000 volts max. )~)
D.C, output current 0.8 mamp max.
Peak plate current 40 mamps max, )
Filter input capacitor 2000 ppP max.

Heater voltage at a D.C. output
gurrent lower than 200 pamps

(absolute limits) 6.3 volts = 15%

Heater voltage at a D.C. output

current higher than 200 pamps

(absolute limits) 6.3 volts * 7%
QPERATING CONDITIONS

DC output current 0.15 mamp

DC output voltage 18 000 volts

B)When the heater is to be operated on R.F. voltage or fly
back pulses, the heater voltage can be adjusted to
6.3 volts by comparison of the color of the cathode with
thatcof a cathode heated by 6.3 volts DC or low-frequen-—
cy A

4)Due to ringing caused dy the line output transformer,
an additional negative plate voltage may occur, the
peak value of which must be taken into sccount. The in-
crease of the peak inverse plate voltage due to this
effect may amount up to 23% of the D.C. output voltage
of the tube,

S)Maximum pulse duration 18% of a cycle, with a maximum
of 18 usec.

6)Maximum pulse duration 10% of a cycle, with a maximum
of 10 usec,

March 15, 1956 2
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6S2A

pressure

High vacuum single-anode RECTIFYING TUBE for E.H.T. supply
from the line time base in television receivers

This tube 1s directly interchangeable with tube type 652,
the characteristics and dimensions being entirely iden-
tical. The new tube differs from the 6S2 in that 1t has
a chemically treated envelope, which avolds flash-~over
under conditions of high humidity and low atmospheric

from JETEC release #1663, June 11, 1956
sponsor: Rogers Majestic Electronics

May 12, 1956



Heater
Voltage 6.3
Current 0.3
Maximum Overall Length
Maximum Dianmeter

Bulbdb

Base

Pin X% Heater
Pin 2 Vane Grid

Pin 3 Control Grid

TUBE TYPE 655
ELECTRON-RAY TUBE

INDICATOR TYPE

Coated Unipotential Cathode
A.C. or D.C. volts

Ampere

L=1/4m

1-9/16"

ST1l2

Small 6 pin

Pin { Target
Pin 5§ Triode Cathode
Pin 6 Heater

Bottom View

Typical Operating Condition

Heater

Target

Vane Grid
Control Grid
Target Current

Illuminated Angle

6.3 volts 6.3 volts
250 volts 250 volts
135 volts 135 volts

0 volts -8 volts

2 ma. 0 ma.
300 degreass 0 degrees

The Type 6S5 i8 a high~vacuum voltage indicating Electron discharge
tube designed to indicate visually the effect of change in the con-
trolling voltage. For different controlling voltages, the shaded
pattern produced onrn the fluorescent target varies through an angle
from 60 degrees to 360 degrees,

Tentative Data

from RMA release #111, April 1, 1937
sponsored by Rogers Radio Tubes Ltd., Toronto, Canada



September 29, 1939

RMA Release # 218

AMPLIFIER
Reservation No., 298 Date: 9/16/39 Registration No. 218  Date: 9/29/39

Type No. 6T6 (GM)
Sponsor:  Rogers Radio Tubes Limited, Toronto, Ontario.
Type Classification: High Transconductance R. F. Pentode

Physical Specifications:
Type of Cathode: Unipotential
Pin Connections:

Pin 1 Metal Spray Shield (S) Pin 5

2 Heater (7) 6
3 Plate (p) 7 Heater (n)
4 Secreen Grid (Gg) 8 Cathode and Suppressor (KGz)

Top Cap - Control Grid (Gy)

Basing Designation: 62

Type of Base: Small octal shell
Type of Cap: Miniature Metal
Type of Bulb: T9 - Metal Spray
Maximum Diameter 1 9/16"

Maximum Overall Length 4 1/a"

Maximum Seated Height (Including top cap) 3 11/16"

Mounting Position for Operation: Vertical

Direct Interelectrode Capacitances:

Grid to Plate (cap) 0.02 uuf. (max.)
Input (Gl to all other electrodes) 8. uuf.
Output (P to all other electrodes) 12. uuf.

RMA Form II (a)



VOLTAGE AMPLIFIER

Class A
Ratings:
Heater or Filament Voltage (ac or dc) 6¢3 volts
Heater or Filament Current 0.45 amps
Maximum Plate Voltage 300 volts
Maximum Screen Voltage 200 volts
Maximum Plate Dissipation 4 watts
Maximum Screen Dissipation 0.4 watts
Minimum Grid Bias Volbtage -1 volts

Typical Operation and Characteristicst

Plate Voltage 250 voltbs
Sereen Voltage 100 volts
Grid Voltage -1 volts
Suppressor Voltage * 0 volts
Plate Resistance 1 megohm
Transconductance 5500 umhos
Grid Bias ** -7.5 volts
Plate Current 10 ma
Sereen Current 2 ma

* Suppressor grid (Gz) is internally comnected to cathode (X)

*k For Gp = 5 umhos,

RUA Form II (b)



TUBE TYFE 6X6G
ELECTRON-RAY TUBE

INDICATOR TYPEL

Heatsr Coated Unipotentiel Cethode
Voltags 6.3 A.0, or D,C. volis
Current 0.3 Ampere

Maximum Overall Length 4"

Haximum Diameter 1-9/16"

Bulb ST12

Bae~ Small QOeciel Shell 7 pin

Pin 1 Shell Pin 5 Control Grid

Pin 2 Hecater
Pin 2 Vene Grid Pin 7 Heatisr

Pin 4 Target Pin 8 Triode Cathode

Typieal Operating Condition

Heatsr 6.7 volts 6.3 volts

T .rget 250 volts 250 volts
Van-Grid 135 volts 135 volts
Control Grid 0 volts ~8 volts
Target Current 2 ma. 0 ma,
Illuminated Angle 300 degrees 0 degreee

The type 6X6G is the same ag Type 6S5 except that an Octal Shell Bige
is used instead of & small 8ix pin base,

The type 5S5 13 a high-vacuum voltage indisating Electiron discharge

tube designed to dndicate wvisually the effect of change in the con-~
trolling volisge. For different controlling voltages, the shaded pattern
produced on the fluoresesnt target veries thro.gh an zngle from 60
degrees to 360 degrees.

Tentative Data

from RMA release #111, April 1, 1937
sponsored by Rogers Radio Tubes Ltd., Toronto, Canada



RADIO MANUFACTURERS ASSOCIATION
Suite 701-4 American Building
1317 ¥ Street, N. W,
Kashington, D, C.

SUB-COMMITTEE ON TUBE NUMBERING

E. W. Wilby, Chairman _
711 Fifth Avenue , June 1lhLth, 1937

" New York, N. Y.
Re: HRelease #111 Revision of tube

type 6X6G

To Tube Engineers:

Through production studies it has been found necessary to revise the tube
type 6X6G in order to have a target cathode. The data as listed below -
will provide you with information as supplied by the Rogers Radio Tubee
Limited of Canada.

Hoater « « o o « & « & Cozted Unipotentizl Cathode

Voltage « o « o o o o o o o o s o o o 53 AC or DC Volts

Current =« o« ¢ o o o ¢ o o o s « o o » 0Ua3 Amperes
Maximum Overall Length « o o ¢« ¢ o« o » & 4%
Maximum Diameter + « o« o o ¢ o o o o e o 1‘9/16"
Bulb........‘.-...-.--.ST-12 N
Base « o o+ o o » o ¢ o o s s e o s o o » OSmall Octal Shell 8 Pi
Pin No. 15  Shell . Pin No. 5:  Control Grid
Pin No. 2: Heater Pin No. 6: Target Cathode
Pin No. 3: Vane & Triode Plate Pin No. 7: Heater
Pin No. Lt Terget : Pin No. 3: -Triode Cathode
Typical Operating Conditions
Heater ¢ ¢ ¢ o ¢ ¢ ¢ ¢ ¢ o s 0 ¢« o ¢ o s s o 6d3 - 6.3 volts
Target Cathode « o+ o o o« ¢« o ¢ ¢« ¢ v o =« o » 50 50 volts

. Target v ¢ 4 ¢ 6t 4t v 6 ee @ s e 0w .. 250 . 250 volts

Vane & Triodé Plate (through 1 meg. resistor 250 - 250 volts
Control Grid ¢« o « ¢« o ¢ ¢ o o 6 6o ¢ o « o @ 0] -12 volts
Target Current « o o o« o o o o o ¢ o o o « L L ma.
Illuminated Angle o o ¢« 4 ¢ o o o &« o o o o 120 36C cdegrees

The type 6X6G is a High-Vacuum Voltage Indicating Elactron Discharge
Tube designed to indicate visually the effect of change in the ceontroliing
voltage. For different controlling voltages, the shaded pattern produced
on the fluorescent target varies through «n angle from 2L0 degrees to.

- 0 degrees.

Very truly yours,

EDNARD W, WILEY

Chairman

Tube Numbering
ewwslg



Rogers Electronic T'ubes & Components

SPECTIAL QUALITY DOUBLE TRIODE

The 7062 is a special quality double triode with separate cathode con-
nections especially designed for application in electronic computer cir-

cuits, The tube will maintain its emission capabilities after long periods
of operation under cut-off conditions.

The 7062 is not intended to be used in circuits critical as to hunm,
microphony and noise,

MECHANICAL DATA

Cathode Coated, unipotential
Bage ES-1
Bulb T6 1/2
Outline 6=3
Basing 94
Mounting position any
TUBE QUTLINE BOTTOM VIEW BASE PIN ELEMENT
mar % QF BASE No.
1 plate
A ("'<)>'“i 2 grid triode No.2
j 3 cathode
N N 4 heater
& \% 5 heater
(::' Ti 6 plate
E E\, 7 grid triode No.1
8 cathode
& i 9 heater wid-tap

HEATER DATA

Heater arrangement series parallel
Hester voltage 12.6 6.3 volts
Heater current 200 400 mamnps
19.1.1959 1.

from JEDEC release #2556, Aug. 3, 1959



7062

DIRECT INTERELECTRODE CAPACITANCES

triode No.1

Plate to cathode and heater 0.5 0.45
Grid to cathode and heater 3.5 3e5
Plate to griad 2.2 2.3
Cathode to heater 3.5 3.5
between the triode sections
Plate to plate max. 1.3
Grid to grid max. 0.06
MAXIMUM RATINGS (absolute limits; each sesction)

Plate voltage max.
Plate voltage without current max.
Plate dissipation max.
Negative grid voltage max.
Peak negative grid voltage

(pulse time max. 10 psec at a duty cycle of 1%) max.,
Positive grid voltage max.,
Grid current max.
Peak grid current

(pulse time max. 10 psec at a duty cycle of 1%) max.
Cathode current max,
Peak cathode current

(pulse time max.10 psec at a duty cycle of 1%) max.
Grid circuit resistance with automatic bias max.
Grid circuit resistance with fixed bias max.
Heater to cathode voltage

cathode pos. with respect tc heater max.

cathode neg, with respect to heater max.

Heater voltage ¥)
Bult temperature #

4 Tube life and reliability of performance will be enhanced by operation

at lower temperaturs.

X) In order to obtain a prolonged tube life the maximum variation should

be less than + 5%.

triode No.2

6.3 + 5% or 12.6 ¢ 5&
max, 170 centigrades

sections

275
600

100

200

50
20

200
1
0-5

200
100

puP
upF
BuF
BuF

uuF
BUF

volts
vol ta
watts
vol ts

volts
volt
mamps

mamps

mamps

mamps
megohm
megohm

vol ts
vol ts

19.1.1959

2.



7062

TYPICAL CHARACTERISTICS
Plate voltage 100 100 150 150 volts
Grid voltage -0.8 «1.85% -7.5 voltas
Grid supply voltage - 100 - - volts
Grid circuit resistance - 0.5 - - megohm
Plate current 8.5 17.8 8.9 wmax.0.15 mamps
Transconductance 7800 - 6400 - micromhos
Amplification factor 50 - 46 -
Internal resistance 6400 - 7200 - ohms
CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN
Heater voltage for all items= 6.3 volts
Initisl  End of_life °)
min. max., min, mex.,
Heater current 380 420 380 480 mamps
Plate current at
plate supply volt, = 150 volts
cathode resistor = 220 ohms 6.3 10.7 5.0 - mamps
Transconductance
plate supply volt. = 150 volts
cathode resistor = 220 ohms 5300 8100 4000 - micromhos
Plate current at
plate voltage = 150 volts
grid voltage = =7.5 volts = 150 - 150 micromamps
Plate current at
plate voltage = 100 volts
Grid supply volt. = 100 volte
Grid circuit
resistance = 0.5 megohm 13,6 22.0 9.5 - mamps
Difference in grid voltage of
both section at
plate vol tage = 150 volts
Plate current = 0.15 mamps - 2 - 2 volts
©)life test conditions are : Heater voltage 6.3 volts
Plate supply voltage 150 volts
Grid supply voltage 150 volts
Plate series resistance 2600 ohms
Grid circuit resistance 1.5 megohms
Cathode to heater voltage{cathode pos.) 200 volts

19.1.,1959

3.



7062

CEARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN {continued)

Heater voltage for all_items = 6.3 volts
————————————————— Initsal End of life

min., wmax. min, mDmax.

Negative grid current

plave supply volt, = 150 volts

cathode resistor = 220 ohms

grid leak = 0.7 megohm - 0.2 - 1 microamp
Cathode to heater leakage current at

cathode to heater voltage

{cathode pos.) = 200 volts

series resistor = 1 megohm - 15 - 30 microamps

Insulation resistance between
two elactrodes at 275 volts 100 - 20 - megohms

Direct interelectrode capacitances
of triode No.1

plate to cathode and heater 0.30 0.70 - - uukF
grid to cathode and heater 3.0 4.0 - - WuF
Plate to grid 1.8 2.6 - ~ uuF

Direct interelectrode capacitances
of triode Nu.2

plate to cathode and heater 0.25 0.65 - - upfF
&rid to cathode and heater 3.0 4.0 - -  puF
plete to grid 1.9 2.7 - - uuP

19.1.1959 4.
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Rogers Electronic Tubes & Components

7119

SPECIAL QUALITY DOUBLE TRIODE

Mechanical data

The 7119 1s a special quality double triode
cathode connections expecially designed for
electronic computer circuits., The tube will
emission capabilities after long periods of
cut-off conditions,
The 7119 1s not intended to be used in circuits critical as
to hum, microphony and noise.

Cathode coated, unipotential
Base E 9-1
Bulb T6 /2
Outline 6 -3
Mounting position any
Basing drs=ignation 9H
TUBR OUTLINE BOTTOM VIEW BASE PIN ELEMENT
T OF BARE - No. -
max B”° - T
1 Plate
# f—L\TT 4 2 Grid Tricde no.2
(9) (7) 3 Cathnode
K 3, ;% (@) ‘ ?) 4 Heater
E; R E 5 Heater
R NEING 3) 6 Cathode triodeno.
t N 7 Grid triode no. 1
¢ O @ 8 Heater mid tap
Jﬂﬂ“"— 9 Plate triode no.1
Heater data
Beater arrangenent Series Parallel
Heater voltage 12.6 6.3 volts
Heater current 320 640%35 mamps

with separate
application 1in
maintain 1its
operation under

October 10th,

1958

from JEDEC release #2382, Feb. 9, 1959



7119

Direct interelectrode capacitances
Triode no.1 Triode no.2

—— —— g— - — e m— vt Gk

Plate to cathode and heater 1.1 1.0 puF
Grid to cathode and heater 5.8 5.8 ppkF
Plate to grid 3.9 4.0 puF
Cathode to heater 3.7 3.7 uuF
Between the triode sections
Plate to plate 0.6 puF
Grid to grid max, 0.15 ppF

Maximum ratings (absolute 1limits; each section)

Plate voltage 300 volts
Plate voltage without current 600 volts
Plate dissipation 4.5 watts
Total plate dissipation of both

sections 8 watts
Negative grid voltage 100 volts
Peak negative grid voltage (pulse

time max. 10 usec at a duty cycle

of 1 %) 200 volts
Positive grid voltage 1 volt
Peak positive grid voltage (pulse

time max. 10 psec at a duty cycle

of 1 %) 30 volts
Grid current 8 mamps

Peak grid current (pulse time
max. 10 upusec at a duty cycle of
1 %) 200 mamps

Peak cathode current (pulse time
max,., 10 usec at a duty cycle of
1 %) 400 mamps

Cathode current 60 mamps
Grid circuit resistance with au-

tomatic blas 1 megohm max.

Grid circuit resistance with fixed

blas 0.5 megohm max.

Peak heater-to-cathode voltage
(pulse time max. 10 usec at a duty

max.
max.
max.

max.
max.

max.
max .

max.
max.

max.

max.
max.

cycle of 1 % 200 volts max.

D.C. component of heater-to-cathode

voltage 120 volts max,

Bulb temperature # 160 centigrades max.

October 10th, 1958

2.




7119

Typical characteristics

Plate voltage 120
Grid voltage -2
Plate current 36
Transconductance 15000
Amplification factor 24

150 volts

~14 volts

max, 0.2 mamp
micromhos

Characteristic range values for equipment design

Initial End of life

min.
Plate current at

Plate voltage 90 volts
Grid current 250 pamps 41

Plate current at

Plate voltage 120 volts
Neg.grid voltage -2 volts 26

Plate current at

Plate voltage 150 volts
Neg.grid voltage -14 volts

Transconductance at
Plate voltage 120 volts

Cathode resistor 55 Q 11200
Negative grid current at

Plate voltage 120 volts

Neg.grid voltage -2 volts

Grid series resistor 0.1 megohm

Cathode to heater leakage current
at

Cathode to heater voltage
(cathode pos) 200 volts
series resistor 1 megohm

Insulation resistance between two
electrodes 100

max. wmin. max.

62 24 mamps
45 mamps
0.2 mamps

18800 5600 micromhos

0.2 1 pamps
15 30 pamps
20 megohm

// Tube 1life and reliability of performance will be enhanced

by operation at lower temperatures

Qctober 10th, 1958
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electron tube reference data

.. ROGERS O 1797

ELECTRICAL DATA

Subminiature
Electrometer Pentode
(Triode Cormected)

for Limits
Logarithmic Test Conditions  Symbol Min. Max. Units
Applications
Filament
Current Ef = 1.25 Vdc If 7.2 9.2 mA
Circuit EF = 1.25 Vdc - - - -
Test (1) Vi = 6.25 Vde
V2 = 12.5 Vdc

Notes 1, 2, 3

Test (2) Ef = 1.35 Vdc - - - -
"RED HPOT Vy = 6.75 Vde
Vo = 13.5 Vde
Uimensions Notes l, 2’ )_}_
Dim, Min, Max, | Unidts
A 1.750 | Inches Test (3) Ef = 1.15 Vdc - - - -
G 366|400 " Vy = 5.75 Vde
D 1.25 " Vo = 11.5 Vde
£ o A Notes 1, 2, 5
- C
Fia.

A _—

D CALIBRATED

TINNED TURRENTS0OURCES

® l |

I

Ve Vie

TUBE UNDER
TeEST

_..._,‘
m

RGGERS electronre lubes & components

from JEDEC release #2869 July4 1960 A DIVISION OF PHILIPS ELECTRONICS INDUSTRIES LTD.

11§ VANDERHOOF AVE. TORONID !i. QHTARIC



ROGERS

nar

NOTES

This test to be carried out in the test circuit in Fig. 1

RVp
RV2

Variable from 15,750 ohms to 90,000 ohms.
Variable from O - 13,500 cohms.

i

Meter full scale = 100 yA maximum meter resistance =
3,000 ohms # 2%.

Igo
The

= 10“12 10'9 amps.

5 % 10~ amps.

amps. 183

3.3 % 1071 amps. Igh

test circuit is to be enclosed in an electrostatically

shielded light tight box.

The

following sequence of measurements shall be made:-

With current source IGI in circuit adjust RV] for
meter reading = O.

With current source IG3 in circuit adjust RVye for
meter reading = 40 pA.

With current source IG2 in circuit read value of
meter current. Value shall be within the limits
18.50 to 21.25 pA.

With current source IGh in circuit read value of
weter current. Value shall be within the limits
49.00 to 52.00 s

tube which cannot meet the requirements of (a), (b),
and (d) above shall be considered defective.

following sequence of measurements shall be made:

With current source IGl in circuit adjust RVl for meter
reading = 0.

With current source IG3 in circuit adjust RV2 for meter
reading = 39 PA'

Any tube which cannot meet the requirements of (a) and
(b) above shall be considered defective.

following sequence of measurements shall be made:

With current source IGlL in circuit adjust RVl for meter
reading = 0.

With current source IG3 in circuit adjust RV2 tor meter
reading = 41 PA'

Any tube which cennot meet the requirements of (&) and
(b) above shall be considered defective.



from JETEC release #1504, Aug. 15, 1955

sponsor: Rogers Majestic Electronics Ltd. ? AR [
"l:’.-\'. N 1) 7
G 7

DOUBLE TRIOLE particularly designed for use as R.F. cas-
code amplifier in tuners for television receivers up to
220 Mc

PHYSICAL SPECIFICATIONS

Cathode Coated unipotential
Base Small button Noval 9-pin
Bulb T6%
Maximum dismeter 7/8%
Maximwa overall length 2 3/16"
Maximwn seated height 1 15/16"%
Bulb length excluding tip 1 9/16" + 3/32"
Mounting position Any
BASING CONNECTIONS- JETEC basing designation QDD
Pin 1 - Cathode ax %"
m
Pin 2 -~ Grid and Triode >
internal shield| section 2 /’jﬂ\“\ W}
Pin 3 - Plate - e
Pin 4 - Heater RRES
N~
Pin % -~ Heater S| =g
SN
Pin 6 - Grid 3 X & &
Pin 7 - Cathode input ,
lead kTriode vawmrj /
Pin 8 - Cathode output| 8ection 1 S |
lead
Pin 9 ~ Plate ,

In a cascode amplifier the triode section No.1 should be
uzed as the grounded cathode amplifier and triode section
No.2 as the grounded grid amplifier.

GENERAL ELECTRICAL DATA

deater voltage 7 volts
Heater current C.3 amp

4-4-1954’ 1‘



DIRECT INTERELECTRODE CAPACITANCES ( without
shield)

Input capacitance

Qutput capacitance

Between plate and grid

Between grid and filament ma

Voltage between cathode and heater,
section 2 (heater positive with respect

to cathode)
Circuit resiatance between cathode and

mum value is 1.5 megohm
*)8ee note page 3
%)D.C. component max. 180 volis

external

2.3 ppF
0.45 upg

1.2 upuF

X. 0.25 ppF

Cathode to grid + heater 4.7 puF
Plate to grid + heater 2.5 puF
Plate to cathode 0.16 puF
Cathode to heater 2.7 uuF
Plate to grid 2.3 puF
BETWEEN TRIODE SECTIONS 1 and 2
Plate section 1 to cathode section 1 +
heater + grid section 2 1.2 ypF
Plate section 1 to plate section 2 max, 0,035 uuF
Grid section 1 to plate section 2 max, 0,006 puF
MAXIMUM RATINGS (Masign Centar Valuas)
Plate voltage (each section) 180 volts
Supply voltage without current 550 volts
Plate dissipation (each section) 2 watts
Cathode current {each section) 18 mawmps
Negative grid bias {(each section) 50 volts
Grid olrcuit resistance section 1 0.5 megohm®)
Grid circult resistance section 2 ")
Voltage bvetween cathode and heater,
section 1 90 volts
Peak voltage between cathode and heater
section 2 (heater negative with respect x
to cathode ) 250 volts™)

80 volta

heater 20 000 ohms
®)In the case of parallel supply ox the heater the maxi-




7AN7

TYPICAL CHARACTERISTICS (each section)

Plate voltage 90 volts
Grid bias ~1.5 volts
Plate current 12 mamps
Transconductence 6000 micromhos
Amplification factor 24

OPERATING CONDITIONS

1320 0hms :
h__{r__. ﬁj i

150puF

10 060 ahms
1

)

A.6.C +18%0 volts

Noise figure (bandwidth of input circuit
7“"8 MC) 605

Input conductance at 200 Mc 250 micromhos

These values of the noise figure and the input conduct-
ance are valld in the case that the cathode input lead
is connected to the input eircuit and the cathode output
lead to the chassis. A noise figure of about 5 can be ob-
tained in the case that the two cathode leads are con-
nected in parallel. The value of the input conductance at
200 Mc, however, will than inorease to about 700micromhos

The grid bias of the grounded grid sec¢tion can be a-
chieved by means of a decoupled cathode resistor, a typ-
ical value of which is 120 ohms (fig.A),or by means of a
potengiometer (f1g.B). Typical values of R2 and R3 are
0.1 MQ each,

®)If the grid leak of section 2 is connected according to
fig.A, the maximum value of the grid leak is 20 000 ohms.

R2xR3
In the case of circuit B the maximum value of R4+ =
0.5 megohm. 1"Ro+R3

4.4,1954 3.
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Rogers Electronic Tubes & Components

7 DJ 8
Description: Double triode with high transconductance and low
noise for use as cascode amplifier in tuners for
television receivers
Mechanical data
Cathode coated, unipotential
Base E 9-1
Bulb T 6'/2
Outline 6~2
Basing 9 DE
Mounting position any
TUBE OUTLiJE BOTTOM VIEW BASE FIN ELEMENT
OF BASE No.
2, "
-Jﬂﬂ!:élu- ! Plate Grounded-grid
i  } 2 Grid output section
N b 3 Cathode
4 Heater
3 5 Heater
‘e
ﬁi 6 Plate Grounded-cath-
x 7 Grid ode input sec-
§ 8  Cathode tion
9 Internal shield
T
Heater data
Heater voltage 7 vclts
Heater current 300 mamps
Direct interelectrode capacitances
without - with
external shield
Grounded-cathode_section
Grid to all other elements except plate 3.3 3.3 ppkF
Plate to all other elements except grid 1.8 2.5 upF
Plate to grid 1.4 1.4 ppF
Grid to heater 0.13  0.13 puF
10.10.1958
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7DJ 8

Direct interelectrode capacitances (continued)

without- with
external shield

Cathode to all other elements except plate 6,0 6,0 uuF
Plate to all other elements except cathode 2.8 3.7 upF

Plate to grid 1.4 1.4 upF
Cathode to heater 2.7 2.7 upuF
Plate to cathode 0,18 0,16 puF
Between grounded-cathode_apd grounded-grid_section

Plate tc plate max., 0,045 0.015 uuF
Grid (grounded-cathode-section) to plate
(grounded-grid-section) max. 0,005 0,005 upF

Maximum ratings (each section) (design center values)

Plate voltage (with cold cathode) 550 volts max.
Plate voltage 130 volts max.
Plate dissipation 1,8 watts max.
Cathode current 25 mamps méx.
Negative grid voltage 50 vol ts, max
Grid circuit resistance 1 megohm max
Voltage between cathode and heater

(gzrounded cathode section) 80 veolts rms

Peakvoltage between cathode and heater nax

{groundad grid section; cathode positive

with respect to heater 180 volts max,

D.C. component of cathode to heater volt-

age (grounded gricé section) 130 volts max|
Circuit resistance between heater and
cathode 20.000 chms max.

Typical characteristics (each section)

Plate voltage 90 volts
Grid Yvias -1.3 volts
Plate current 15 mamps
Transconductance 12500 micromhos
smplification factor 33
Equivalent nroise resistance 300 ohms

10.10.,1958 2.



7 DJ 8

Remark:

In order not to exceed the maximum permissible plate
voltage when the cascode amplifier is controlled, 1t
is necessary to use a voltage divider for the grid
of the grounded-grid section.

With grid current viasing for the grounded-cathode
section the plate voltage across this section should
not exceed 75 volts in the not-controlled condition.

10.10.1958
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Rogers Electronic Tubes & Components_

16A8

Description: Triode pentode; triode section for use as frame time
base oscillator and 4.F, amplifier, pentode section for
uge as frame output tube and A.F. output tube.

Mechanical data

Cathode coated, unipotential
Base E9-1
Bulb T6 1/2
Cutline 6-4
Basing 9EX
Mounting position any
TUBE QUTLINE BOTTOM VILW BASE PIN ELEMENT
max.7p " OF BASE No.
'y Triode grid
(’ﬂlﬁ}_‘i Pentode cathode and
grid No.3,internal
shield
s 3 Pentode grid No.1
N
N 4 Heater
§ 5 deater
€ 6 Pentode plate
7 Grid No,?2
' 8 Triode cathole
kWMFHTMWJ*“I_—! 9 Triode plate
Yy
HEATEH DATA B8B8 16A8
Heater voltage 8 16 volts
Heater current 600 300 mamps
DIRECT INTERELECTRODE CAPACITANCES
Triode section
Crid to all other elements except plate 2.7 ppF
Plate to all other elements except grid 4.3 uuF
Plate to grid 4.2 ppF
Grid to heater max. 0.02 upF
Pentode section
Grid No.?! to all other elements except plate 9.3 uukF
Plate to all other elements except grid HNo.1 8.0 puF
Plate to grid No.1 max. 0.3 pukrF
Grid No.1 to heater max. G.3 uuF
October 10, 1958 page 1
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16A8

DIRECT INTERELECTRODE CAPACITANCES (continued)

Between triode_and_pentode_section
Triode plate to pentode grid No.1 max. 0.02 puF
Triode grid to pentode plate max., 0.02 puF
Triode grid to pentode grid No.1 max. 0.025 pukF
Triode plate to pentode plate max. 0.25 ppF

MAXIMUM RATINGS (design center values)

Pentode section
Plate voltage without plate current 550 velts max,
Plate voltage 250 volts max.
Peak plate voltage 2500 volts max, 1)
Peak inverse plate voltage 500 volts max.
Plate dissipation 5 watts max. 2)
Plate dissipation 7 watts max. 3)
Grid No.2 voltage without current 550 volts max.
Grid No.2 voltage 250 volts max,
drid No.2 dissipation 1.8 watts max.
Peak grid No.2 dissipation 3.2 watts max.
Cathode current 50 mamps max,
Grid No.1 circuit resistance with
automatic bias 2 megohms max.
Grid No.1 circuit resistance with fixed bias 1 megohm max,
Vol tage between heater and cathode 200 volts max.

Circult resistance between heater and cathode 20000 ohms max.

= e e

Plate voltage without plate current 550 volts max.
Plate voltage 250 volts max.
Peak plate voltage 600 volts max., 1)
Plate dissipation 1 watt max,
Cathode current 19 mamps max,
Grid circuit resistance with automatic bias 3 megohms max.
Grid circuit resistance with fixed bias 1 megohm max.
Voltage between heater and cathode 200 volts max.

Circuit resistance between heater and cathode 20000 ohms max,
Grid circuit impedance (freq. = 50 ¢/s) 0.5 megohm max,
1 )Maximum pulse duration 4% of one cycle with a maximum of 0.8 milli

second.
2)For frame output application

3)For audio output application

October 10 , 1958 page 2




8B8

1648
TYPICAL CHARACTERISTICS
Pentode section
Plate voltage 100 170 200 200 volts
Grid No.2 voltage 100 170 200 200 volts
Grid No.1 bias -6.0 -11.5 -12.5 -16 volts
Plate current 26 41 35 25 mamps
Grid No.2 current 5.0 8.0 6.5 7.0 mamps
Transconductance 6800 7500 6800 6400 micromhos
Plate resistance 15000 16000 20500 20000 ohms
Amplification factor
of grid No.2 with
respect to grid No.1 10 9.5 9,5 9.5
Triode_section
Plate vol tage 100 volts
Grid voltage 0 volt
Plate current 3.9 mamps
Transconductance 2500 micromhos

Amplification factor 70

OPERATING CHARACTERISTICS of the pentode section as audio output tube,

class 4
Plate voltage 100 170 200 200 volts
Grid No.2 voltage 100 170 200 200 volts
Grid No.1 bias -6.0 -11.5 -12.5 -16 volts
Plate current 26 41 35 25 mamps
Grid No.2 current 5.0 8.0 6.5 7.0 mamps
Load resistance 3900 3900 5600 5600 ohms
Power output at a harmonic
distortion of 10% 1.05 3.3 3.4 3,5 watts
Required input A.F. voltage 3.8 6.0 5.8 6.6 volts{rms)
Required input A.F. voltage
at a power output of
50 milliwatts 0.65 0.59 0.56  0.60 volt (rms)

October 10th, 1958 page 3




8B8
1648

QPTIMUM PEAK PLATE CURRENT CF THE PENTODE SECTION IN FRAME QUTPUT
APPLICATIGN

To allow for tube spread and for deterioration during life the
circuit should be designed around a peak plate current not exceeding
85 mA at 50 volts plate voltage ano 170 volts grid No.2 voltage.

At underheating (nominal heater current -7%) the following values of
peak plate current must be considered:

70 mA at 50 volts plate voltage and
170 volts grid No.2 voltage

80 mé at 50 volts plate voltage and
190 volts grid Jdo.2 voltage

The peak plate current of an average new tube is:

135 mA at 50 volts plate voltage and
170 volts grid No.2 voltage
and 0.3 pA positive grid No.1 current

OPTIMUM PEAK CATHODE CURRENT OF THE TRIODE SECTIQN AS FRAME TIME BASE
OSCILLATOR

To allow for tube spread, for deterioration during life and for
emission drop at underheating the equipment should be so designed
that it still operates satisfactorily with a peak cathode current of
200 mA (max. pulse duration 4% of a cycle, with a maximum of 0.8 msec)
The amplitude of the peak current occuring with new tubes gshould be
limi ted automatically to this max. value of 200 mA. (e.g. by non-
bypassed resistances in the grid lead)

If no autumatic limitation is present the equipment should be
designed around a peak cathode current of 100 mA

OBSERVATIONS

If the tube is fed from a mains that is not synchronised with the
video frequency, image interference may be caused. A curve is given
showing the relation between the permissible grid No.t circuit im-
pedance of the pentode section and the A.C. voltage batween pin 4 and
cathode. For this curve it has been assumed that capacitances between
grid No.1 and the heater (inclusive of wiring and tube socket) is

0.8 puF and that the negative feedback-coupling for 50 to 400 cycles/
second is at least a factor 2

The triode section can be used without special precautions against
microphonic effect and hum in circuits in which an input voltage of
at least 10 millivolts gives an output power of 50 milliwatts,

The A.C. voltage between pin 4 and cathode should not exceed 6.3 volts

Ontober 10th, 1958 page 4



8B8

16A8
OPERATING CHARACTERISTICS OF THE TRIODE SECTION AS A.F. AMPLIFIER
aaﬂgf'
E'sig?
eqobms
| Rp 068 meg £,
Signal-
Source
resistance
a??nmgnhnﬁL Ty
k Y
~4
+ Epp
Ebb Rg Ry Rp Iy Eq Eq (1 total har-
volts megohms ohms megohms mamps volts(rms) Esig mo;ics
200 3 2200 0,22 0.52 26 52 1.6 (2
170 3 2700 0.22 0.4% 25 51 2.3 (2
100 3 2700 0.22 0.23 15 47 4.0 (2
200 22 0 .t 1.05 24 50 1.5 (3
170 22 0 0.1 0.86 19 49 1.4 (3
160 22 0 0.1 0.37 8 42 1.3 (2
200 22 0 C.22 0.61 25 55 1.4 (3
170 22 0 0.22 0.50 20 53 1.4 (3
100 22 0 0.22 0.22 9 46 1.5 (2

1)Measured at small input voltage

2)At lower output voltages the distortion is proportionally lower

5)At lower output voltages the distortion remains approx. constant up to
Vo = 5 Veff. At values < 5 Veff the distortion is proportionally lower,

Cectober 10th, 1938

page 5
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Rogers Electronic Tubes & Components_

16A8

Description: Triode pentode; triode section for use as frame time
base oscillator and 4.F, amplifier, pentode section for
uge as frame output tube and A.F. output tube.

Mechanical data

Cathode coated, unipotential
Base E9-1
Bulb T6 1/2
Cutline 6-4
Basing 9EX
Mounting position any
TUBE QUTLINE BOTTOM VILW BASE PIN ELEMENT
max.7p " OF BASE No.
'y Triode grid
(’ﬂlﬁ}_‘i Pentode cathode and
grid No.3,internal
shield
s 3 Pentode grid No.1
N
N 4 Heater
§ 5 deater
€ 6 Pentode plate
7 Grid No,?2
' 8 Triode cathole
kWMFHTMWJ*“I_—! 9 Triode plate
Yy
HEATEH DATA B8B8 16A8
Heater voltage 8 16 volts
Heater current 600 300 mamps
DIRECT INTERELECTRODE CAPACITANCES
Triode section
Crid to all other elements except plate 2.7 ppF
Plate to all other elements except grid 4.3 uuF
Plate to grid 4.2 ppF
Grid to heater max. 0.02 upF
Pentode section
Grid No.?! to all other elements except plate 9.3 uukF
Plate to all other elements except grid HNo.1 8.0 puF
Plate to grid No.1 max. 0.3 pukrF
Grid No.1 to heater max. G.3 uuF
October 10, 1958 page 1
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16A8

DIRECT INTERELECTRODE CAPACITANCES (continued)

Between triode_and_pentode_section
Triode plate to pentode grid No.1 max. 0.02 puF
Triode grid to pentode plate max., 0.02 puF
Triode grid to pentode grid No.1 max. 0.025 pukF
Triode plate to pentode plate max. 0.25 ppF

MAXIMUM RATINGS (design center values)

Pentode section
Plate voltage without plate current 550 velts max,
Plate voltage 250 volts max.
Peak plate voltage 2500 volts max, 1)
Peak inverse plate voltage 500 volts max.
Plate dissipation 5 watts max. 2)
Plate dissipation 7 watts max. 3)
Grid No.2 voltage without current 550 volts max.
Grid No.2 voltage 250 volts max,
drid No.2 dissipation 1.8 watts max.
Peak grid No.2 dissipation 3.2 watts max.
Cathode current 50 mamps max,
Grid No.1 circuit resistance with
automatic bias 2 megohms max.
Grid No.1 circuit resistance with fixed bias 1 megohm max,
Vol tage between heater and cathode 200 volts max.

Circult resistance between heater and cathode 20000 ohms max.

= e e

Plate voltage without plate current 550 volts max.
Plate voltage 250 volts max.
Peak plate voltage 600 volts max., 1)
Plate dissipation 1 watt max,
Cathode current 19 mamps max,
Grid circuit resistance with automatic bias 3 megohms max.
Grid circuit resistance with fixed bias 1 megohm max.
Voltage between heater and cathode 200 volts max.

Circuit resistance between heater and cathode 20000 ohms max,
Grid circuit impedance (freq. = 50 ¢/s) 0.5 megohm max,
1 )Maximum pulse duration 4% of one cycle with a maximum of 0.8 milli

second.
2)For frame output application

3)For audio output application

October 10 , 1958 page 2




8B8

1648
TYPICAL CHARACTERISTICS
Pentode section
Plate voltage 100 170 200 200 volts
Grid No.2 voltage 100 170 200 200 volts
Grid No.1 bias -6.0 -11.5 -12.5 -16 volts
Plate current 26 41 35 25 mamps
Grid No.2 current 5.0 8.0 6.5 7.0 mamps
Transconductance 6800 7500 6800 6400 micromhos
Plate resistance 15000 16000 20500 20000 ohms
Amplification factor
of grid No.2 with
respect to grid No.1 10 9.5 9,5 9.5
Triode_section
Plate vol tage 100 volts
Grid voltage 0 volt
Plate current 3.9 mamps
Transconductance 2500 micromhos

Amplification factor 70

OPERATING CHARACTERISTICS of the pentode section as audio output tube,

class 4
Plate voltage 100 170 200 200 volts
Grid No.2 voltage 100 170 200 200 volts
Grid No.1 bias -6.0 -11.5 -12.5 -16 volts
Plate current 26 41 35 25 mamps
Grid No.2 current 5.0 8.0 6.5 7.0 mamps
Load resistance 3900 3900 5600 5600 ohms
Power output at a harmonic
distortion of 10% 1.05 3.3 3.4 3,5 watts
Required input A.F. voltage 3.8 6.0 5.8 6.6 volts{rms)
Required input A.F. voltage
at a power output of
50 milliwatts 0.65 0.59 0.56  0.60 volt (rms)

October 10th, 1958 page 3




8B8
1648

QPTIMUM PEAK PLATE CURRENT CF THE PENTODE SECTION IN FRAME QUTPUT
APPLICATIGN

To allow for tube spread and for deterioration during life the
circuit should be designed around a peak plate current not exceeding
85 mA at 50 volts plate voltage ano 170 volts grid No.2 voltage.

At underheating (nominal heater current -7%) the following values of
peak plate current must be considered:

70 mA at 50 volts plate voltage and
170 volts grid No.2 voltage

80 mé at 50 volts plate voltage and
190 volts grid Jdo.2 voltage

The peak plate current of an average new tube is:

135 mA at 50 volts plate voltage and
170 volts grid No.2 voltage
and 0.3 pA positive grid No.1 current

OPTIMUM PEAK CATHODE CURRENT OF THE TRIODE SECTIQN AS FRAME TIME BASE
OSCILLATOR

To allow for tube spread, for deterioration during life and for
emission drop at underheating the equipment should be so designed
that it still operates satisfactorily with a peak cathode current of
200 mA (max. pulse duration 4% of a cycle, with a maximum of 0.8 msec)
The amplitude of the peak current occuring with new tubes gshould be
limi ted automatically to this max. value of 200 mA. (e.g. by non-
bypassed resistances in the grid lead)

If no autumatic limitation is present the equipment should be
designed around a peak cathode current of 100 mA

OBSERVATIONS

If the tube is fed from a mains that is not synchronised with the
video frequency, image interference may be caused. A curve is given
showing the relation between the permissible grid No.t circuit im-
pedance of the pentode section and the A.C. voltage batween pin 4 and
cathode. For this curve it has been assumed that capacitances between
grid No.1 and the heater (inclusive of wiring and tube socket) is

0.8 puF and that the negative feedback-coupling for 50 to 400 cycles/
second is at least a factor 2

The triode section can be used without special precautions against
microphonic effect and hum in circuits in which an input voltage of
at least 10 millivolts gives an output power of 50 milliwatts,

The A.C. voltage between pin 4 and cathode should not exceed 6.3 volts

Ontober 10th, 1958 page 4



8B8

16A8
OPERATING CHARACTERISTICS OF THE TRIODE SECTION AS A.F. AMPLIFIER
aaﬂgf'
E'sig?
eqobms
| Rp 068 meg £,
Signal-
Source
resistance
a??nmgnhnﬁL Ty
k Y
~4
+ Epp
Ebb Rg Ry Rp Iy Eq Eq (1 total har-
volts megohms ohms megohms mamps volts(rms) Esig mo;ics
200 3 2200 0,22 0.52 26 52 1.6 (2
170 3 2700 0.22 0.4% 25 51 2.3 (2
100 3 2700 0.22 0.23 15 47 4.0 (2
200 22 0 .t 1.05 24 50 1.5 (3
170 22 0 0.1 0.86 19 49 1.4 (3
160 22 0 0.1 0.37 8 42 1.3 (2
200 22 0 C.22 0.61 25 55 1.4 (3
170 22 0 0.22 0.50 20 53 1.4 (3
100 22 0 0.22 0.22 9 46 1.5 (2

1)Measured at small input voltage

2)At lower output voltages the distortion is proportionally lower

5)At lower output voltages the distortion remains approx. constant up to
Vo = 5 Veff. At values < 5 Veff the distortion is proportionally lower,

Cectober 10th, 1938
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from JETEC release #1504, Aug. 15, 1955
sponsor: Rogers Majestic Electronics Ltd.

9AK 8

TRIPLE DIODE TRICDE for video and audio signal detection
in television receivers
PHYSICAL SPECIFICATIONS
Cathode

Base
Maximum overall length
Maximum seated helght
Bulb length excluding tip

Maximum diameter 7/8 inch
Mounting position any
Basing comnections- JETEC basing designation g E
Pin 1 - Diocde plate No. 3 max %6,
Pin 2 -~ Diode plate No. 2 )
Pin 3 -~ Diode cathode No.2 /’JEXN\ p
Pin 4 - Heater x
Pin 5 - Heater :\g%:\;%
Pin 6 - Diode plate No. 1 3§ 2
Pin 7 ~ Cathode of triode and ~ 8§
dicdes No.1 and 3,
internal shield
Pin 8 - Triode grid L]FH“WJ_JLJL
Pin 9 - Triode plate —t

GENERAL ELECTRICAL DATA
Heater voltage
Heater current

DIRECT INTEREIECTRODE CAPACITANCES

Coated unipotential
Small button noval S-pin
2 5/8 inches

2 3/8 inches

2+3/32 inches

9.5 volts
0.3 ampere}

Diode
Diod e
Diode
Dicde

Dicde
Diode
Diode

Diode sections

plate No.1 to all other elements 0.9
plate No.2 to all other elements 4.5 uuF
plate No.3 to all other elements 4.5

cathode No.2 to all other elements
except diode plate No.2 4.5 uuk

plate No.1.to heater
plate No,3 to heater
cathode No.2 to heater

ppF

Hu?

max, V.25 pupF
2.7 uuF

4.4.1954
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Direct Interelectrode Capacitances (continued)
Triocds Section

Grid to all other elements 1.9
Plate to all other elements 1.2
Plate to grid 2.1
Grid to heater max. 0.04
Between diode and triode sections
Grid to diode plate No.1 max. 0,07
Grid to diode cathode Wo.2 max.0,.00%5
Grid to diode plateNo.3 max. 0,02
Triode plate to diode plate No.1 max. 0,1
Tricde plate to diode cathodeNo.2 max. 0.01
Triode plate to dicde plate No.3 maX. 0.1

Maximum ratings (design center values)
Diode sections

Peak inverse voltage at dicde No.1 350
Averege current of diode No.1 1
Peek current of diode No.1 6
Peak inverse voltage of diocde No.Z2 350
Avergge current of dlode No.2 10
Pegk current of diode No.2 75
Peak inverse voltage of diode No.3 350
Average current of diode No.3 10
Peak current of diode No.3 75

Voltage between diode cathodeNo.2 and heater 150

Triode section

Plate voltage 250
Plate voltage without current 550
Plate dissipation 1
Cathode current 5
Grid circuit resistance £ 3
Grid current starting point (Grid
voltage at grid current =+0.3 yu amp) -1.3
External resistance between heater

and cathode 20,000
Yoltage between heater and cathode 150

# With grid current biasing max. 22 megohms

e F
peF
puF
puF
by F
pF

volts
mamp

mamps
volts
mamps
mamps
volts
mamps
mamps
volts

volts
volts
watt
memps
megohms

volts

ohms
volts
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Typlcal characteristics of the diode sections
Plate resistance of diode No.1

&t plate voltage = +10 volts 5000 ohms
Plate resistance of diode No¢.2
at plate voltage = + 5 volts 200 ohms
Plate resistance of diode No.3
at plate voltayge = + 5 volts 200 ohms
Ratio of plate resistances of diodes
No.2 to diode No.3 or vice versea max. 1.5

Typlcal characterlatics of the triode section

Plate voltage 100 170 200 250 volts
Grid bilas -1 -1.85 ~2.3 -3 volts
Plate current 0.8 1.0 1.0 1.0 mamp
Transconductance 1300 1300 1250 1200 micromhos
Anplification

factor 70 70 70 70

Plate resistance 54,000 54,000 56,000 658,000 ohms

A.F. Amplifier

The triode section of this tube can be used without
special precautions against microphonic effect in circuits
in which the A.C. input voltage is higher than 10 millid
volta for an ocutput of 50 milliwatts of the output tube
at frequenciee of 800 c¢/s and higher.At lower frequencies
the sensitivity may be increased accordins te *he figure
below,

Min. A.C. input roltage(inilliralts)

S0 00 200 SD Koo
Froguency (¢/s)

40401954 3.
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from JETEC release #1504, Aug. 15, 1955

sponsor: Rogers Majestic Electronics Ltd. @ A@ %

DOUBLE TRIODE for use as R.F, amplifier and self-oscilla-
ting mixer in television receivers

PHYSICAL SPECIFICATIONS

Cathode Coated unipotential
Bage Small button novel S-pin
Maximum overall length 2 3/16"
Maximum seated height 1 15/16"
Buldb length excluding +tip 1 9/16" + 3/32"
Meximum diameter 7/8¢
Mounting position any
Basing connections- JETEC basing designation 9DE
Fin 1 -~ Plate PLLLLS %f

in 2 - Grid L§Z§§§§n31
Pin 3 - Cathodé
Pin 4 - Heater
Pin 5 -~ Heater
Pin 6 - Plate
Pin 7 - Grid ¢ BO008
Pin 8 ~ Cathode

GENERAL ELECTRICAI DATA
Heater voltage 9.0 volts
Heater ocurrsnt 0.3 ampere

DIRECT INTERELECTRODE CAPACITANCES
Triode ssotion 1

Plate to grid 1,5 uuF
Plate %o cathode 0,18 uuF
Grid to cathode + heater + shield 3.0 up¥F
Plate to cathode + heater + shield 1.2 puF
Plate to cathode + heater + shield™) 1e9 puF

#)With externel shielding can with dismeter of 0.886"

4.4.1954 1.
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Triodse section 2

Plate to grid 1.5 uuF
Plate to cathode 0.18 unF
Grid to cathode + heater + ghield 3.0 uuF
Plate %o cathode + heater + shield 1.2 puF
Plate to cathode + heater + shield™) 149 unF
Between triode section 1 and triode_section 2
Plate to plate max. 0.04 upF
Plate to plate®) max., 0.008 puF
Grid to grid max, 0,003 uufF
Plate section 1 to grid section 2 max, 0,008 puF
Plate section 2 to grié section 1 max, 0.008 uuf
Plate soction 1 to cathode section 2 nax, 0.008 uunF
Plate section 2 to cathode section 1 max, 0.008 uu?f
Grid seotion 1 to ocathode section 2 max. 0.003 uuF
Grid mection 2 %o cathode section 1 max. 0.003 wuP
MAXIMUM RATINGS {design center values; each section)
Plate voltage TAX . 250 volts
Plate voltage without current max. 550 volta
Plete dissipation max, 2.5 watts
Plate dissipation of both
sectiona together max. 4.5 watts
Cathode ourrent max. 15 mamps
Negative grid viss max, 100 volts
External resistance between
grid and ocathode max. 1 megohm
External resistance between
cathode and heater max.20 000 ohms
Voltage between cethode and
heater max. 90 volts
TYPICAL CHARACTERISTICS (each mection)
Plate voltage 100 170 200 volts
Negative grid bies -1.1 -1.5 ~2.1 volts
Plate ourrent 4.5 10 10 mamps
Transoonductance 4600 6200 5800 mioromhos
Amplification factor 50 50 48

®)With externsl shielding oen with diameter of 0,886"
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OPERATING CHARACTERISTICS AS ADDITIVE MIXER

Supply voltage 100 170 200 volts
Plate resistor 4700 4700 8200 ohms
Grid resistor 1 1 1 megohm
Oscillator voltage 1.8 2.8 2.8 volts,rms
Plate current 2.2 4.8 5.2 mamps
Conversion conductance 1700 2200 2300 micromhos
Plate resgistance 20000 16000 15000 ohms
Input resistance at 100 Me 15000 - ohms
OPERATING CHARACTERISTICS AS OSCILLATOR in television re«
ceivers

Supply voltage 180 wvolts
Plate resistor 4400 ohms
Grid resistor 22000 ohms
Oscillator voltage 9 valts,rms
Plate current 8 mamps
Plate dissipation 7.2 watts

4.4.1954 3.
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