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BEFORE USING THIS CHART

© They explain the

and for refer-
ing Data’1.

con-

Flrst Letter-

Numeral Indicates the number of pins in base.
"B" after numeral indicates bayonet pin in base.

standard medium shell, 66G-SM6
7 pin.octal wafer base,7Q-0W7

1 3/4”, at its largest diameter.

the metal

after figure in
(Also used only for converter types.)

are measuredtype tubes

o Values of Cutoff Bias are approximate.

A new system for describing the type of base 
ring to the base connection diagram is used in the column headed "Bas-

Values of Plate Ma., 
pull operation are for two tubes 
plate to plate.

M=Minlature Base 
O=Octal Base 
L=Locklng Base 
S=Standard Base

Screen Ma,, and Output Watts for push
and value of load resistance is from

column indicates 
( Used for converter

The column 
tube outline drawing 
the symbol is arbitrarily chosen, 
Thus 14C

Capacities 
tion only.

Examples: 
4C-SS4B

Second Letter- B=Button Base (A shell is not Incorporated)
M=Medium Shell (bakelite)
S=Small Shell (bakelite)
W=Wafer Base (metal tube or bantam tube 

with metal shell) 
GT=Intermediate (bantam) shell (bakelite)

is measured with standard tube 
In the case of a metal type,

"C" 
that value is for 
types only.)

* Indicates that capacitance 
shield connected to cathode, 
shell is connected to cathode.

Diagram 4C, standard small shell with 
bayonet, 4 pin.
Diagram 6G, 
pin.
Diagram 7Q,

shows the number of the
Although the letter in

Values of Grid Volts for filament 
from the negative filament terminal.

after figure in "Mutual Conductance" 
conversion transconductance.

The symbol at the left of the hyphen refers to the base 
nection diagram.

Please read the following notes carefully, 
symbols and abbreviations which are used.

The symbol at the right of the hyphen indicates the type of 
base and the number of contact pins in accordance with the following:

headed "Max Size View" 
which gives dimensions* 

the number refers to the bulb size.
means that the tube has a size 14 bulb and that its outline 

drawing and dimensions are given in the "C" drawing for size 14 bulbs. 
Since the unit of bulb size is 1/8", a size 14 bulb is nominally

"S" after figure in "Plate Volts" column indicates that 
value shown is anode supply voltage and that it is applied through the 
indicated value of Gg resistor. ( “

shown for converter types are for the mixer sec-



TYPE DESIGN USED AS TYPEC-P OUTTYPE VOLTS
TRIODE FIL 5.0 .25 4D-SM4BOOA 14B 8.5 2.0 DETECTOR 45 0 1.5 66620 30000 OOA

01A TRIODE FIL 5.0 .25 4D-SM4B 14D 8.1 3.1 2.2 AMP CL A 135 -9 800 01A3 8 10000
0A4G GAS TRI COLD 4V-0S6 12E RELAY TUBE 0A4G

COLD 300 RMS MAX 75 ma MAX-30 ma MIN TUBE DROP 24v

1A4P PELT ODE FIL 2.0 .06 4M-SS4 12H .007* 5.0* 12* AMP CL A 180 -3 1A4P67.5 2.3 0.8 1 MEG 750 -15
1A4-T TETRODE FIL 2.0 .06 .012*4K-SS4 12H 4.6 11 AMP CL A 180 -3 2.367.5 0.7 720 .96MEG 750 -15 1A4-T

PENTODE FIL 1.4 .05 6X-0GT7 9H1A5GT/G 1A5GT/G

1A6 HEPTODE FIL 2.0 6L-SS6.06 12H 1A6
.25* 10.5 9.0 67.5 2.4 .5 MEG -22.5

HEPTODE FIL 1.4 .05
.30* 6.5* 11* 45 0.6 .6 MEG 250C -3

1B4/951 PENTODE FIL 2.0 .06 1B4/9514M-SS4 12H .007* 5.0 11 AMP CL A

1B5/25S FIL 2.0 .06 6M-SS6 12B 3.6 2.0 135 0.8 1B5/25S3.0 -3 20 35000 575

1B7G HEPTODE FIL 1.4 .1 7Z-0S8 9P 1B7G
1.3 .35MEG 350C -14.5.34* 7.0* 7.5* 45

PENTODE FIL 1.4 .1

HEPTODE FIL 2.0 .12
67.5 2.0 -14.7 MEG

1D5G-P1D5G-P 5Y-0S7 12F .007* 5.0* 11*PENTODE FIL 2.0 .06

1D5GT180 2.3 0.7 .96MEG-3 67.5 750 -15AMP CL A1D5GT 11*12F .012* 4.6*5R-0S7.06TETRODE FIL 2.0
1D7G1D7G 7Z-0S8 12F2.0 .06FILHEPTODE

-22.567.5 2.4 300C10* 14*.30*

25 1D8GT9J.1 8AJ-0GT8FIL 1.41D8GT
90 1.0 .200 12000

1E4G5S-0S7 2.4 6.01E4G .05 9N 2.4TRIODE FIL 1.4

1E5G-P12*5Y-0S7 12F .007* 5.5*1E5G-P FIL 2.0 .06PENTODE

.26MEG 14258C-0S8 ' 1E7G12EFIL 2.0 .241E7G
PUSH-PULL

.20MEG 17002.0 .12PENTODE FIL
PUSH-PULL

180 -1.5 67.5 2.2 0.7 1 MEG 650 -122.0 .06FIL

o oI

-3
-3

4.0
3.5

0.6
0.7

0.8
0.7

0.6
0.7

3.3
1.5

2.3
1.3

1.1
5.0

2.3
2.2

1.4
4.5

1.7
1.6

1.6
1.5

2.3
1.3

2.2
4.0

2.4
5.5

1.6
1.6

1.7
1.6

7.5
7.0

0.8
0.9

-15
-15

0Z4 
0Z4G

1A7G 
1A7GT

4R-0W6
4R-0T5

.007* 

.01*

POWER AMP
CLASS A

1F4 
1F5G

1F6 
1F7G-H

0Z4 
0Z4G

1F4 
1F5G

1F6 
1F7G-H

1C5G 
1C5GT

1C6 
1C7G

TWIN 
PENTODE

DI-TRI 
PENTODE

DUO-DI 
PENTODE

DUO-DI
TRIODE

CATHODE 
HTR OR FIL

AMPS

6W-SS6 
7AD-0S8

5K-SM5
6X-0M7

6L-SS6
7Z-0S8

7Z-0S8
7Z-0W8

6X-0S7 
6X-0GT7

BASINGDATA

14D
14C
12H
12F

12H
12F

8D
7A

9N
9H

MAXSIZEVIEW

9P
9F

4 
3.B*

10 
10*

9 
9.5*

10 
14*

TRI CL A 
PENT CL A

CL A 1 SECT
CL A 2 SECT

AMPLIFIER 
CLASS A

AMPLIFIER 
CLASS A

AMPLIFIER 
CLASS A

OSC SECT 
MIXER

AMPLIFIER 
CLASS A

POWER AMP 
CLASS A
OSC SECT 
MIXER

FULL WAVE
RECTIFIER

OSC SECT
MIXER

OSC SECT 
MIXER
OSC SECT 
MIXER

AMPLIFIER 
CLASS A

180
90
135
135
135
180

180S 
180
90
90
90
90

180S
180
180
90

90
90
90
83

90
85
135S 
180
90
90
180
90

PLATE VOLTS

MAX PEAK CATHODE CURRENT 100ma,MAX DC CATHODE CURRENT 25ma, 
STARTER ANODE DROP APPROX 60v,ANODE DROP APPROX 70v

-4.5
-7.5

.2 MEG 
0

.2 MEG 
0

GRID 
VOLTS

67.5
67.5

135
135

135
180

90
83

67.5
67.5

90
85

67.5
67.5

SCR 
VOLTS

PLATE 
MA

SCR 
MA

750
425

180
165

14.5
14.5

975
600

AMP 
FACT

975
600

GRID #2 RES .02 MEG 
.5 MEG

GRID #2 RES .02 MEG 
325C

43500 
.2 MEG
19000
11200

GRID #2 RES .02 MEG 
300C

.12MEG

.11MEG

PLATE 
RESIS 

OHMS

MUT 
COND 
pMHO

750
720

575
925

760 
1300

650
600

850
800

1550
1500

650
600

.310
1.25

OUT
PUT 

WATTS

.290

.575

.240

.200

.115

.100

16000
24000

16000
20000

8000
9000

25000
25000

LOAD 
RESIS 
OHMS

CUT 
OFF 

VOLTS

-8 
—8

1C5G 
1C5GT

1A7G 
1A7GT

1C6 
1C7G

-3 
0

.05MEG 
-3

0
-9

-4.5
-4.5

.05MEG 
-3

-4.5
-7.5

TWIN 
DIODE

.3* 

.26*

.3 MEG

.3 MEG

.05MEG 
-3

—3
-3

1.2
0.55

-3
-3

-7.5
-7

8.0
19

-8
—8

7.5 
14

CAPACITIES
IN 

^FDS|j»yFDSlp,pFDS

3.2

1.5MEG
1 MEG

1.5MEG
1 MEG

1 MEG
.6 MEG

PR AMP CL A 
CL AB 2 TUBE



o0
TYPE DESIGN USED AS TYPEC-P IN

TYPE VOLTS

1G4G TRIODE FIL 1.4 .05 AMP CL A 90 -6 2.3 8.8 10700 825 1G4G

1G5G PENTODE FIL 2.0 .12 6X-0M7 14C 1G5G

FIL 1.4 .1 45000 675
.675 12000

1H4G TRIODE FIL 2.0 .06 5S-0S6 12E 5.0* 9.33.0* 3.0* 10300 1H4G
2.1

1.4FIL .05 1.1 .36 4.0 90 0 0.15 .24MEG 27565

1H6G FIL 2.0 .06 7AA-0S8 12E 3.6* 2.0* 1353.0* -3 0.8 20 35000 575 1H6G

PENTODE FIL 2.01J5G .12 6X-0M7 14C PR AMP CL A 135 -16.5 .1 MEG 1000135 7.0 2.0 100 .45 13500 1J5G

1J6G TWIN TR FIL 2.0 .24 7AB-0S8 12E 1J6G

PENTODE FIL 1.4 .05 5AD-L8 9A1LA4 CHARACTERISTICS SAME AS FCR TYPE 1A5GPR AMP CL A 1LA4

1LA6 HEPTODE FIL 1.4 7AK-L8.05 9A .40 7.7 CHARACTERISTICS SAME AS FOR TYPE 1A7GOSC MIXER8.0 1LA6

PENTODE FIL 1.41LB4 .05 5AD-L8 9A PR AMP CL A 1LB4

1.4 CHARACTERISTICS SAME AS FOR TYPE 1H5G1LH4 DI-TRI FIL .05 5AG-L8 9A 1.2 2.42.0 AMP CL A 1LH4

1.4PENTODE FIL .05 7A0-L8 9A 90 90 0.35 880.007 0 1.61LN5 3.4 8.0 AMP CL A 8001.1MEG -4.5 1LN5

PENTODE FIL 1.4 .05 90 1.20 90 0.3 1160 1.5MEG.007* 3.0 750 -4AMP CL A10.0

1.4 .05 7AM-0S8 9NDI-PENT FIL PR AMP CL A 90 -4.5 90 0.73.4 .3 MEG 800 .101N6G 25000 1N6G

5Y-0W7FIL 1.4 .05 9FPENTODE .007* AMP CL A3.0 10.01P5GT 90 0 90 2.3 0.7 .8 MEG 750 -12 1P5GT

1.4 .1 6AF-0GT7FIL 9H1Q5GT/G 1Q5GT/G

1R5 5.5AFIL 1.4 .05 7AT-MB7HEPTODE .4 7.0 7.0 1R5
1.7 3.0 .5 MEG0 -15

1S4 1.4 .1 5.5A 1S4PENTODE FIL 7AV-MB7 PR AMP CL A

1S5 1S5FIL 1.4 .05 5.5A6AU-MB7 67.5 0 67.5 1.6 0.4 .6 MEG 625

1T4 .01 AMP CL A 1T41.4 .05 6AR-MB7 5.5A 3.6 7.5PENTODE FIL

0.890 1150 14000PR AMP CL A 90 -6 6.5 .176X-0GT7 9H 1T5GT.051.4FILBM PWR1T5GT

45 DC MAX TUBE DROP 20v AT 90ma DC325 RMS MAX 1-VH W RECT4G-SS4 12B6.3 .3HTRDIODE1-V

2A3525016B4D-SM42.52.5FILTRIODE2A3

5.0
1.6

9.5
7.0

1.0
0.3

1.4
0.7

.27

.25

1.0
2.0

3.1
1.0

8.7
8.5

7.2
3.8

3.5
1.7

2.5
2.5

1.3
0.8

1.5
0.8

2.1
1.6

-13.5 
-15

-16
-10

1G6G 
1G6GT

1G6G 
1G6GT

1N5G 
1N5GT

CATHODE 
HTR OR FIL 

AMPS

5S-0S7 
5S-0GT7

POWER AMP 
CLASS A

OSC GRID CUR - .25 MA
300C

2200
1950

1N5G 
1N5GT

1H5G 
1H5GT

DUO-DI
TRIODE

TWIN
TRIODE

DIODE 
TRIODE

BEAM 
PWR AMP

DIODE 
PENTODE

7AB-OSS 
7AB-0GT8

5Z-0S7
5Z-0W7

5Y-0S7
5Y-0W7

BASING 
DATA

MAX
SIZE

VIEW

9N
9H

9N
9H

9P
9F

9P
9F

CAPACITIES
OUT 

>JpFDS muFDS *jyFDS

CL A
CL B

AMPLIFIER 
CLASS A

CLASS B 
TWO SECT

AMPLIFIER 
CLASS A

OSC SECT 
MIXER

AMP CL A 
CL B 2 TUBE

DETECTOR 
AMP CL A

PO'WER AMP
CLASS A

1 SECT
2 SECT

PLATE
VOLTS

135
135

90
45

135
90

90
90

180
157.5

90
85

250
300
300

90
45

OSC GRID RES 
90

67.5
45

GRID 
VOLTS

0 
0

0
0

90
45

SCR 
VOLTS

135
90

90
85

- .1 MEG
67.5

67.5 
45

67.5 
45

PLATE 
MA

60
80
80

30
PL CUR-MAX SIG-14ma

SCR 
MA

AMP 
FACT

.2 MEG 925

.3 MEG 650

.16MEG

.13MEG

PLATE
RESIS

OHMS

MUT 
COND 
pMHO

1550
1500

900 (SEE TYPE 30 ALSO) 
8000

900
700

1550
1250

OUTPUT WATTS

.200

.035

.550

.250

.180

.065

12000
20000

9000
8500

2500
3000
5000

LOAD RESIS OHMS

10000
10000

8000
9000

5000
8000

CUT OFF VOLTS

1H5G 
1H5GT

0 
-6

-4.5
-5.0

-9 
-4.5

-13.5
-6

-4.5

-45
-62 
SELF

.5 MEG

.35MEG

.1 MEG

.1 MEG

3.5
15
10

10 NO SIG
0.2 NO SIG

PR AMP CL A 
PUSH-PULL 
CL AB 2 TUBE

|4.2 | 800 |

780 OHM BIAS RES



TYPE DESIGN USED AS TYPEC-P OUT
TYPE VOLTS

2 A 4G GAS TRI FIL 2.5 2.5 5S-0S7 12E THYRATRON 200 RMS MAX 2A4G-9

2A5 PENTODE HTR 2.5 1.75 6B-SM6 14D 2A5

2A6 HTR 2.5 .8 6G-SS6 12H 1.7 2.0 3.5 250 -2 0.9 91000 1100 2A6100

HEPTODE HTR 2.5 .8 12H
9.08.5.3* 100 -352.7 5500

• 007*HTR 2.5 .8 12H 9.53.5

2E5 ELEC RAY .8 CHARACTERISTICS SAME AS FOR TYPE 6E5HTR 2.5 6R-SS6 12B TUNING IND 2E5

2S/4S 2S/4SHTR 2.5 1.35 5D-SS5 DETECTOR 40 APPROX PER PLATE AT 50v DC

H W RECT2X2/879 4500 RMS MAX 2X2/8791.75 4AB-0S4 12H 7.5 DC MAXDIODE HTR 2.5

2Z2/G84 2.5DIODE FIL 1.5 4B-SS4 12B CHARACTERISTICS SIMILAR TO THOSE OF TYPE 1-V 2Z2/G84

9L3A8GT FIL 8AS-0GT8 3A8GT
90 0.5

3Q5GT/G PR AMP CL A 3Q5GT/GBM PWR FIL 7AP-0GT7 9H

3S43S4 FIL 7BA-MB7 5.5APENTODE

4A6G 8L-0S8 12EFIL 26600 750 4A6G
8000

5T4 2.0 5T-0W5 IOC TUBE DROP 45v AT 225ma DCFIL 5.0 5T4

5U4G 16A TUBE DROP 58v AT 225ma DC5T-0M8 5U4GFIL 5.0 3.0

5V4G 5L-0M5 14C2.0 TUBE DROP 23v AT 175ma DC 5V4GHTR 5.0

1.5 TUBE DROP 45v AT lOOma DCFIL 5.0

F W RECT CHARACTERISTICS SAME AS FOR TYPE 5U4G5X4G 5Q-0M8 16A 5X4GTWIN DI FIL 5.0 3.0
2.0 TUBE DROP 60v AT 125ma DC5.0FIL

CHARACTERISTICS SAME AS FOR TYPE 5U4G 5Z35Z3 4C-SM4 16B F W RECTTWIN DI FIL 5.0 3.0

5Z4 TUBE DROP 20v AT 125ma DC2.0 5L-0W5 8HHTR 5.0 5Z4

6A3 CHARACTERISTICS SAKE AS FOR TYPE 6B4GTRIODE 1.0 4D-SM4 16B 16 7 5FIL 6.3 6A3

i

.12

.06

-3
-3

9.0
5.8

1.3
1.0

.1 

.05

.1

.05
7.2
6.0

9.5
8.0

4.0
3.5

1.5
1.2

2.3
1.7

.1 

.05

-20
-38

-21
-17

2A7 
2A7S

1.1

5Y3G
5Y4G

287 
2B7S

CATHODE 
HTR OR FIL 

AMPS

2.6*
2.6*

5Y3G 
5Y4G

2B7 
2B7S

2A7 
2A7S

5W4 
5W4GT/G

TWIN 
DIODE

TWIN 
DIODE

TWIN 
DIODE

TWIN 
DIODE

TWIN 
DIODE

TWIN 
DIODE

DI-TRI 
PENTODE

DUO-DI 
PENTODE

DUO 
DIODE

TWIN 
TRIODE

DUO-DI
TRIODE

5T-0W5 
5T-0GT5

5T-0M5
5Q-0M8

7D-SS7
7D-SS7

7C-SS7
7C-SS7

8H 
9HB

14C
14C

MAX
SIZE 

VIEW

2.2* 
.015*

CAPACITIES 
IN

PARALLEL FIL 
SERIES FIL

PARALLEL FIL 
SERIES FIL

TRIODE 
CONNECTION

4.6* 
10*

FULL WAVE 
RECTIFIER

FULL WAVE 
RECTIFIER

FULL WAVE 
RECTIFIER

FULL WAVE 
RECTIFIER

FULL WAVE
RECTIFIER

CL A 
CL B

FULL WAVE
RECTIFIER

TRI CL A 
PENT CL A

POWER AMP 
CLASS A

HALF WAVE 
RECTIFIER

AMPLIFIER 
CLASS A

AMPLIFIER 
CLASS A

OSC SECT 
MIXER

1 SECT
2 SECT

90
90

90
90

90
90

250
100

250
350

250S
250

67.5
67.5

-FIL
-FIL

GRID 
VOLTS

67.5
67.5

SCR 
VOLTS

90
90

125
100

PLAT! 
MA

31
48

20
PL CUR-MAX SIG-10.8ma 1.0

SCR 
MA

DC MAX
DC MAX

AMP 
FACT

GRID #2 RES .02 MEG 
.36MEG

.20MEG

.8 MEG

.65MEG

.30MEG

PLATE 
RESIS 

OHMS

1550
1400

325
750

2200
2000

1125
950

.180

.160

.270

.230

OUT 
PUT

8000
8000

LOAD 
RESIS

4000
6000

5000
5000

CUT 
OFF

5W4 
5W4GT/G

2.0 or
4.0

1.4 or
2.8

1.4 or
2.8

BASING 
DATA

PLATE
VOLTS

1.4 or
2.8

.05MEG 
-3

-4.5
-4.5

0.20
1.5

.1 MEG

.1 MEG

.85 
13.0

.1 MEG 

.11MEG

MUT 
COND ____
pMHO WATTS| OHMS VOLTS

100 DC MAX TUBE DROP 12v

I 6.8 I 2600 I 
(SEE TYPE 6F6G ALSO)

PR AMP CL A 
CL AB 2 TUBE

350 RMS MAX COND IN 100 DC MAX
500 RMS MAX CHOKE IN 100 DC MAX

350 RMS MAX COND IN 125 DC MAX
500 RMS MAX CHOKE IN 125 DC MAX

375 RMS MAX COND IN 175 DC MAX
500 RMS MAX CHOKE IN 175 DC MAX

350 RMS MAX COND IN 125
500 RMS MAX CHOKE IN 125

450 RMS MAX COND IN 225 DC MAX
550 RMS MAX CHOKE IN 225 DC MAX

450 RMS MAX COND IN 225 DC MAX
550 RMS MAX CHOKE IN 225 DC MAX

PR AMP CL A 
PUSH-PULL
CL AB 2 TUBE



o
TYPETYPE DESIGN USED ASOUT

TYPE VOLTS

6A4/LA6A4/LA .3 5B-SM5 3.9 45500 2200PENTODE FIL 6.3 14D

6A5G6A5G 52501.25 6T-0M8 16A 7 5TRIODE HTR 6.3 16

6A6 HTR 6.3 .8 7B-SM7 14D 6A6

HEPTODE 6.3 .3 12H 9.0 GRID #2 RES .02 MEGHTR .3* 8.5 OSC SECT

MIXER

6.3 .15 6R-SS6 9RELEC RAY HTR TUNING IND6AB5/6N5 6AB5/6N5

6AB7/1853 8N-0W8 8EPENTODE HTR 6.3 .45 .015 8 5 6AB7/1853

6AC5G 6Q-0S6 12E 6AC5GTRIODE HTR 6.3 .4 125 36700 3400

6AC5GT 6Q-0GT6 9H 6AC5GT

6AC7/1852 .015.45 8N-0W8 8EHTR 6.3 11 6AC7/1852PENTODE 5 9000 160 OHM-BIAS RES10 .75MEG

.15 7AG-0W76AD6G HTR 6.3 9C 6AD6G

66AD7G 8AY-0M8HTR .85 14C6.3 6AD7G
3.2 70006.5250

HTR .36.3 AMP CL A 4.2 1200TRIODE 7 350095 -15

6AE6G .15 6AE6GHTR 6.3 7AH-0S7 12E

.5 7AX-0GT8 9H 250 -13.56.3 5 14 9300 1500HTR 6AE7GT6AE7GT

6AF5G6Q-0S6 12E AMP CL A.3 180 -18 7 7.4 4900 15006.36AF5G HTRTRIODE

9M7AG-0S7.156.3 6AF6G6AF6G HTR

7.5- AMP CL A8H 13.0- -10.5 25 6.5 .1 MEG 6AG7.65 8Y-0W8 .06* 300 300 7700 3500PENTODE HTR 6.36AG7

6AL6G6AM-0M7 16C6.3 .9HTR 60006AL6G

55S-0M8 16A 16 7 6B4G1.0 52506.3 4.2 800TRIODE FIL6B4G

750 OHM BIAS RES

14D 0 6B5.8 6AS-SM6DUO-TRI HTR 6.36B5
10000

0.9 100 91000 1100 6B6G250 -21.3 2.7 4.57V-0S7 12F6.3 .3HTR6B6G

4.0
2.0

6.5
6.5

-25
-16.5

3.5
1.1

6.5
4.5

2.7
1.3

1.4
4.2

-35
-20

CAPACITIES 
G-P

-15
-22.5

6A7
6A7S
6A8
6A8G
6A8GT

6AE5G 
6AE5GT

CATHODE 
HTR OR FIL 

AMPS

6AE5G 
6AE5GT

TWIN
TRIODE

DUO 
TRIODE

TWIN 
ELEC RAY

DUO-DI
TRIODE

TWIN
ELEC RAY

BEAM 
PWR AMP

TRIODE 
PENTODE

TWIN
TRIODE

7C-SS7
7C-SS7
8A-0W8
8A-0S8
8A-0W8

6Q-0S6
6Q-0GT6

BASING 
DATA

MAX
SIZE

VIEW

8F 
12F 
9F

12E 
9H

ONE 76 DRIVER
TWO 76 DRIVERS

IN 
jqjFDS jjpFDS yjiFDS

(SEE TYPE 6N7G 
ALSO)

TRIODE SEC
PENTODE SEC

DRIVER TRIODE
OUTPUT TRIODE

12.5
9.5*

12.5
12*

AMP CL A
TRI IN PAR’D

HIGH FREQ 
AMPLIFIER

TUNING 
INDICATOR

HIGH FREQ 
AMPLIFIER

CONTROL FOR 
6AD6G-6AF6G

TUNING 
INDICATOR

DIR C'P'D AMP 
2 TUBES CL A

AMPLIFIER 
CLASS A

DRIVER 1 SEC 
TRIODE

POWER AMP 
CLASS A

AMP CL A 
PR AMP CL A

PLATE
VOLTS

250S
100

180
250

294
250

250
100

300
300
250
250
250

250
325
325

300
300

250
250

250
250

250
250
250
325
325
325
325

-3
-3
SUPPLIED BY 
DRIVERS 
0
SELF
SELF

-6
-5
.05MEG
•05MEG

GRID VOLTS SCR VOLTS

100
50

180
230

150 ...
300 THRU .06 MEG (OTHER VALUES SAME AS ABOVE) REMOTE

250
250

PLATE MA

7
6

22
32

60
80
80

72
75
60
80
80
9
51

100
700 OHM BIAS RES

SCR 
MA

AMP 
FACT

35
35

25
33

22500
170 OHM BIAS RES

19000
80000

11000
11300

.36MEG

.6 MEG

PLATE 
RESIS 

OHMS

MUT COND 
jjMHO WATTS

325
2500

550C
360C

3200
3100

1000
950

3.75
15
10

PLATE R
PLATE L

OUT PUT LOAD RESIS OHMS

7000
10000
10000

2500
3000
5000

8000
16000

2500
3000
5000

2500
2500

CUTOFF VOLTS

-35
-9.5

6A7
6A7S
6A8
6A8G
6A8GT

4
34

.03
26*

-12 
SELF

-45
-68 
SELF

-45
-68
SELF

-14
SELF

-3 
-1.5

5
5.4

3.2
15
10

3.7
9.5
8

I r
5 NO SIGNAL

I 2.5 I

See Type 6N6G Also
13.5

|4.2 J 800
850 OHM BIAS RES

TARGET 150v CONTROL ELECTRODE 75v AT 0°, 8v AT 90°,-50v AT 135° 
TARGET lOOv CONTROL ELECTRODE 45v AT 0°, Ov AT 90°,-23v AT 135°

TARGET 135v CONTROL ELECTRODE 81v AT 0°, Ov AT 100° TARGET lOOv CONTROL ELECTRODE 60v AT 0°, Ov AT 100°

DIR C’P’D AMP 
PUSH PULL 
CL B 2 TUBE

PR AMP CL A 
PUSH-PULL
CL AB 2 TUBE

PR AMP CL A
PUSH-PULL
CL AB 2 TUBE

200 112.5 I 3.2 I
300 THRU .03 MEG (OTHER VALUES SAME AS ABOVE)

PR AMP CL A 
PUSH PULL 
CL AB 2 TUBE

135 THRU .25 MEG, TARGET 135v, GRID Ov FOR 90°,-10.0v FOR 0° 
I .7 MEG I 5000 I I



F
TYFE DESIGN TYFEUSED ASOUT

AMPS

6.3 .3 12H 3.5 9.5

HTR 6.3 .3 -3 125 10 2.3 -21.6 MEG 1325

TRIODE HTR 6.3 .3 250 -8 8 1000020 2000

6C6 PENTODE HTR 6.3 .3 6F-SS6 12J .007* 5.0 6.5 6C6

6C7 6.3HTR .3 7G-SS7 250 -9AMP CL A 5.5 20 16000 1250 6C7

6C8G TWIN TR HTR -4.5 3.2 36 22500 1600
PENTODE HTR6D6 .007* 4.7 6.5

6D7 7H-SS7PENTODE HTR 6.3 .3 AMP CL A CHARACTERISTICS SAME AS FOR TYPE 6C6 6D7

6D8G HEPTODE HTR 6.3 .15 8A-0S8 12F 6D8G
8.0* 11* 100 2.6.2* -35

6E5 ELEC RAY HTR 6R-SS6 12B TUNING IND6.3 .3 6E5

6E6 6E66 3500TWIN TR HTR 6.3 .6 7B-SM7 14D 1700
1.6 14000PUSH PULL

6E7 PENTODE HTR 6.3 7H-SS7 AMP CL A.3 CHARACTERISTICS SAME AS FOR TYPE 6U7G 6E7

-2TRIODE HTR 6.3 .3

PENTODE .7HTR 6.3

6.3 .3 12HHTR
100 1.5

8G-0S8 12FTWIN TR .66F8G HTR 6.3 6F8G

7S-0S7 12E.15PENTODE HTR 6.36G6G 6G6G

.15 5AF-0GT5 9H DETECTOR6H4GT 6.3DIODE HTR 100 MAX 4 MAX 1000 AT .25ma 6H4GT

150 MAXDETECTORHTR 6.3 .3 4 MAX EACH DIODE

TRIODE HTR 6.3 .3

6.3 .3PENTODE HTR

20

4

2.0
2.0

2.5
3.2

6.0
2.5

2.0
2.0

2.5
2.0

2.0
2.0
6.5

3.5
6.5

4.3
3.5

0.5
0.5

.5 

.5

1.1
0.6

-27.5
-27.5

0.9
0.4

-21
-17

-20 
-16.5 
-26 
-24

6J7 
6J7G 
6J7GT

6J5 
6J5GT/G

6B8 
6B8G

6B7 
6B7S

6F6 
6F6G

6F5 
6F5G 
6F5GT

CATHODE 
HTR OR FIL 

TYPE | VOLTS

HTR

7S-0W7
7S-0M7

8H 
14C

8F 
12F

.005 

.005*

.005

.01*
6 
3.6*

12 
12*

9 
9.5*

11 
12* 
12*

66000
85000

6J5 
6J5GT/G

6F7 
6F7S

6B7 
6B7S

6C5 
6C5G 
6C5GT

6F6 
6F6G

6H6
6H6G
6H6GT

6C5 
6C5G 
6C5GT

6F7 
6F7S

TWIN
DIODE

TRIODE 
PENTODE

DUO-DI
TRIODE

DUO-DI 
PENTODE

DUO-DI 
PENTODE

7R-0W7
7R-0S7
7R-0W7

7Q-0W7
7Q-0S7
7Q-0W7

6Q-0W6
6Q-0W6

7E-SS7
7E-SS7

5M-0W5
5M-0S5
5M-0W5

8E-0W8
8E-0S8

7D-SS7
7D-SS7

6^-07/6 
6Q-0S6 
6Q-0W6

BASING 
DATA

8F 
12F 
9F

8C 
12E 
9E

8E
9E

MAX
SIZE

VIEW

8F 
12F 
9J

8D 
12E 
9E

.1PP

.1PP

.1PP

4.0L
3.6R

PENTODE 
CONNECTION

7 
4.6*

3.2L
3.OR,

3.2L
3.8R

AMP CL A 
PENT CONN 
TRI CONN

.TRI CL A 
PENT CL A

AMPLIFIER 
CLASS A

POWER AMP 
CLASS A

AMP CL A 
ONE SECT

AMPLIFIER 
CLASS A

OSC SECT 
MIXER

CL A
CL A

AMPLIFIER 
CLASS A
AMPLIFIER 
CLASS A

AMPLIFIER 
CLASS A

AMPLIFIER 
CLASS A

1 SECT
2 SECT

250
100
250

250
90

100
250
250
90
180
135

285
250
375
315

250
250

250
100

250S
250

250
CHARACTERISTICS SAME AS FOR TYPE 6B7

250
100

250
100

PLATE
VOLTS

-9
-6

-8 
0

-3
-3

GRID 
VOLTS

100
100

180
135

SCR 
VOLTS

285
250
250
285

100
100

125
100

15
11.5

38
34
34
62

PLATE 
MA

18
36

SCR 
MA

20
20

8
900

20
20

400
360

AMP 
FACT

100
100

7700
6700

1.5MEG 
l.OMEG 
10500

16000 
.85MEG
7700
6700

78000
80000

.18MEG

.17MEG

.6 MEG

.3 MEG

PLATE 
RESIS 

OHMS

MUT 
COND 
pMHO WATTS

1225
1185
1900

2300
2100

2600
3000

2600
3000

1500
1150

2550
2500

500
1100

1125
950

1226
1185

OUT PUT

10000
12000

7000
7000
10000
10000

LOAD RESIS OHMS

-7
-7

CUT 
OFF 

VOLTS

6J7 
6J7G 
6J7GT

6H6 
6H6G 
6H6GT

6F5 
6F5G 
6F5GT

6B8 
6B8G

3.6
5.0*

-8 
0

.05MEG 
-3

12
3.5

3.4 
4.2*

9.0
10.0

3.4 
3.8*

2.0 
.008*

9.0
5.8

2.0
2.2*
2.2*

-3
-3

-3
-3

3.0
4.4*
4.4*

2.3
1.7

3.0
12.5

-3
-3
-8

9.0
10.0

7
6.5 
5 
12

6.3
6.3

.3

.3
8G-0S8
6F-SS6

12F
12J

250 
CHARACTERISTICS SAME AS FOR TYPE 6U7G

6C8G
6D6

CAPACITIES
C-P I IN 

pp FPS lypFPS MP EDS

.007*

(SEE 6P7G ALSO) 
-35

GRID #2 RES .02 MEG 
.4 MEGI550CI i

250 THRU 1 MEG, TARGET 250v, GRID Ov FOR 90°,-8v FOR 0°

1.5MEG
1 MEG

4.8
3.2

(SEE TYPE 2A5 ALSO)J®*5

PR AMP CL A 
PUSH PULL 
CL AB 2 TUBE

CL A 1 SECT 
AMP CL A



oo
USED AS TYPEDESIGNTYPE C-P OUT

6J8G8H-0S86J8G
.01* 4.6* 100 2.9 -20

6K5G 5U-0S7 12F 2.4 3.6 AMP CL AHTR 6.3 .3 2.0 250 1.1 70 50000 1400TRIODE -3 6K5G

6K6GT/G6K6GT/G HTR 6.3PENTODE .4 7S-0GT7 9H

PENTODE HTR 6.3 .3

HTR 6.3

-20-9 6L5G.15 6Q-0S6 12E 2.7* 5* AMP CL A 250 8 17 8900 19006L5G TRIODE HTR 6.3 3*

.9HTR 6.3

670HTR 6.3 .3HEPTODE

DIR C’P'D AMP 6N6G.8 7AU-0M7 14C 06.3DUO TRI HTR6N6G
4 7000

800010PL CUR-MAX SIG - 70ma.8 300 0 35HTR 6.3

TRIODE HTR 6.3 .3 2.6* 5.5*3.4*

6P7G7U-0S8 12FHTR 6.3 .36P7G
-3 2100 0.6 MEG

6.3 .3HTR

.28 1000016 8500 19009.5250 -9.3HTR 6.3

.156.3HTRPENTODE
6S7G

.3HEPTODE HTR 6.3
-35-2 8.5

6SC7CL A 1 SECT 1325530008S-0W8 8E -2 2 70.3 2506.3HTRTWIN TR6SC7

6SD7GT6SD7GT AMP CL A9.0 7.59E .00358N-0W8.3HTR 6.3PENTODE

-23.84.22.66.3 .3HTRTRIODE

6SF7AMP CL A6SF7 8E7AZ-0W8.3HTR 6.3
-1

5.5
2.7

2.4
2.8

1.1
0.8

3.3
3.4

6.0
6.2

2.0
0.9

4.5
3.4

1.5
1.3

2.5
3.5

.13

.20

5.0
4.5

4.0
4.5

5.0
1.2

3.8
2.5
2.3

5.3
3.3

8.5
3.7

4.0
5.5

6.5
9.2

-52.5
-42.5
-38.5

-21
-18

-18
-14
-17.5
-22.5
-22.5

-11
-11

-35
-35

-15
-45

6SF5
6SF5GT

6K8 
6K8G 
6K8GT

6L7 
6L7G

6L6 
6L6G

6N7 
6N7G

6Q7 
6Q7G 
6Q7GT

6R7 
6R7G 
6R7GT

6P5G 
6P5GT

6S7 
6S7G

6SA7 
6SA7GT

6K7 
6K7G 
6K7GT

8H 
14C

DRIVER TRIODE
OUTPUT TRIODE

3.5*
3.5*

POWER AMP
CLASS A

AMPLIFIER 
CLASS A

250S
250

250
100

300
300

250
100

100
100

OSC GRID CUR 
l.OMEG

75000
68000

58000
58000

6SF5 
6SF5GT

6R7 
6R7G 
6R7GT

6SA7 
6SA7GT

6K8 
6K8G 
6K8GT

6L7 
6L7G

6L6 
6L6G

6N7 
6N7G

TRIODE 
HEPTODE

TRIODE
HEXODE

TWIN 
TRIODE

BE AIi!
PWR AMP

TRIODE- 
PENTODE

DUO- 
DIODE 
TRIODE

DUO DI 
TRIODE

DIODE
PENTODE

7R-0W7
7R-0S7
7R-0W7

8K-0W8
8K-0S8
8K-0W8

7AC-0W7
7AC-0M8

7T-0W7
7T-0S7

6AB-0W6 
6AB-0GT6

8B-0W8
8B-0M8

7V-0W7
7V-0S7
7V-0W7

6Q-0S6
6Q-0GT6

7R-0W7
7R-0S7

8R-0W8 
8AD-0W8

7V-0W7
7V-0S7
7V-0GT7

BASING 
DATA

8F
12F
9F

IOC
16A

8F
12F

8E
9H

8GA 
12F 
9GA

8GA
12F

12E
9H

8F
12F
9F

8E
9E

8F
12F
9J

.005 

.007* 

. 005*

2.0* 
.008*

CAPACITIES 
IN 

jipFDSjjipFDS MM FPS

.001

.005*

(SEE TYPE 6A6 
ALSO)

.005 

.008*

2 TUBES
2 TUBES
2 TUBES

OSC-TRIODE
10.5*MIXER HEPT

11
10*

3.0*
12*

10.5
8.0*

12
12

AMPLIFIER
CLASS A

OSC-TRIODE 
MIXER HEX

POWER AMP 
CLASS A 
PP CL A 
PP CL AB 
PP CL AB 2

AMPLIFIER
CLASS A

AMPLIFIER
CLASS A

OSC-TRIODE
MIXER PENT

AMPLIFIER
CLASS A

AMPLIFIER
CLASS A
OSC SECT 
MIXER

250
100

PLATE
VOLTS

315
250
250
250
100
100
250
100

250
100

350
250
270
360
360
250
250

250
100
100
250

250
135
OSC GRID RES 
250

-2
-2

-3
-6

-3
-3

GRID 
VOLTS

100
100

SCR VOLTS

250
250
125
100
100

100
100

250
250
270
270
270
100
150

100
67.5

25.5
32

12.4
12.0

54
72
134
88
88

PLATE 
MA

8
45

SCR MA AMP FACT

100
100

70
70

13.8
13.8

l.OMEG
.25MEG

66000
85000

33000
22500
23500

.7 MEG

.2 MEG

.6 MEG

.8 MEG

.15MEG

9500
12000

1 
1

.6 MEG

.4 MEG

PLATE 
RESIS OHMS

MEG
MEG

3600
3350

1500
1150

2050
1975

2100
2300
1650
1450
1650
3000
350C
32 5C

1100
350C

1450
1150
(SEE TYPE 6F7 ALSO) 
300C
1200
1200

1750
1250

5200
6000
5700

9000
7600

4200
2500
5000
6600
3800

LOAD RESIS

-38.5 6S7
-25

CUT OFF

6Q7 
6Q7G 
6Q7GT

6K7 
6K7G 
6K7GT

6P5G 
6P5GT

7 
5* 
4.6*

-3
-3
-1

(TRIODE GRID Ov)
-30
-30

12
12*
12*

-13.5 
-5

• 5ma 
450C

.05MEG

-3 
-1.0

7.5 
6*

3.5
4.8*
4.8*

5
2.5

MEG
3.5

10.5
7.0
9.5

1.9
2.0

.03

.08*

.08*

6.5 
4.4*

.05MEG
-3
-3

6.6
4.6*
4.6*

- .02 
100

10.8
6.5
17.5
26.5
47

5.5
2.5

9.5
11.0

6.0
5.7

2.5 
5.0 
11
5
5

0.9
0.4

2.6
1.7
2.7

MAXSIZEVIEW
12F

TYPE
HTR

CATHODE 
HTR OR FIL 
VOLTS
6.3

AMPS 

.3

See Type 6B5 Also 
24000.

G3 AT - 3v 
G3 AT -15v

AMP CL A 
MIXER

.6 MEG
1 MEG

POWER AMP 
CL B 2 SECT

MUT OUT 
COND PUT 
pMHOjWATTS| OHMS VOLTS

TRIODE PLATE RESISTOR .02 MEG 
4 MEG 290C

—
.3



DESIGN USED AS TYPEOUT
TYPE

6SG7PENTODE HTR 6.3 .3 8Y-0W8 8E AMP CL A

PENTODE HTR 6.3 .3 .005 6.0 7.0

PENTODE HTR 6.3 .3 -3

HTR 6.3 .3 1.8 4.2 3.4 -2

6SR7 6SR78Q-0W8 8E 2.0 2.8HTR 6.3 .3 3.4 AMP CL A 250 -9 9.5 16 8500 1900

6T7G 2.7HTR 6.3 .15 7V-0S7 12F 1.3 4.5 6T7G

6U5/6G5 6U5/6G5ELEC RAY HTR 6.3 .3 6R-SS6 9R TUNING IND

6U6GT6U6GT HTR 6.3 .75 7AC-0GT7 9H

6U7G 6U7GPENTODE HTR 6.3 .3 7R-0S7 12L .007* 9* AMP CL A5*

HTR 6.3 .45

2 TUBES

6V7G6V7G 6.3 7V-0S7 12F 1.7 2.0 3.5HTR .3

TUBE DROP 24V AT 90ma DC 6W5G12E.9 6S-0S6TWIN DI HTR 6.36W5G

250 100 2.0 0.5 1.5MEG 1225-3AMP CL A 6W7G12F .007* 5.0* 8.5*6.3 .15 7R-0S7PENTODE HTR6W7G

TUBE DROP 22v AT 70ma DCHTR .66.3

1.25 7AC-0M7 14CHTR 6.3 6Y6G6Y6G

8B-0S86.3 .6 12E6Y7G HTR 6Y7G

6Z7G12E8B-0S8HTR .36Z7G 6.3

TUBE DROP 18v AT 40ma DC ‘6S-0S6 12E6ZY5G TWIN DI HTR 6.3 .3 6ZY5G

7A43.4 3.05AC-L8 9A 47A4 6.3 .3TRIODE HTR

.75 7A56AA-L8 9BHTR 6.3PENTODE7A5

8 DC MAX 7A6150 RMS MAXDETECTOR TUBE DROP llv AT 16maDC7A6 7AJ-L8 9A .05PP.15HTR 6.3DUO-DI

0.9
0.4

1.2
0.9

3.0
2.9

2.2
3.5

3.3
3.0

0.8
0.9

2.2
1.5

5.5
2.0

-14 
-10.5

8.2
8.0

2.0
2.2

2.2
4.5
5.0
4.0

4.4
3.2

8.3
8.3

6.0
3.6

.35

.16

-35
-35

-14 
-13.5

-20
-13.5

4.2
2.5

-14 
-11.5

-50
-50

CAPACITIES
IN

-13 
-12.5 
-15
-19

6V6 
6V6GT/G

6SK7 
6SK7GT

250
100

44.0
40.0

1100
900

6SK7 
6SK7GT

6V6 
6V6GT/G

6SQ7 
6SQ7GT

6SJ7 
6SJ7GT

6X5 
6X5GT/G

TWIN 
TRIODE

TWIN 
TRIODE

DUO-DI
TRIODE

TWIN 
DIODE

BEAM 
PWR AMP

DUO DI 
TRIODE

BEAM 
POWER 
AMP

DUO-DI
TRIODE

BEAM 
PWR AMP

DUO-DIO 
TRIODE

CATHODE 
HTR OR FIL 
VOLTS | AMPS

6S-0W6 
6S-0GT6

8N-0W8
8N-0W8

8N-0W8
8N-0W8

8Q-0W8 
8Q-0GT8

7AC-0W7
7AC-0W7

BASING
DATA

MAX
SIZE

VIEW

8H
9H

8E
9E

8E
9E

8H
9H

8E
9E

.003

.005*
6.0
6.5*

FULL WAVE 
RECTIFIER

FULL WAVE
RECTIFIER

POWER AMP 
CLASS A
CL B AMP 
2 SECTIONS
CL B AMP 
2 SECTIONS

POWER AMP
CLASS A

POWER AMP
CLASS A

AMPLIFIER 
CLASS A
FULL WAVE
RECTIFIER

AMPLIFIER
CLASS A

AMPLIFIER 
CLASS A

AMPLIFIER 
CLASS A 
PP CL AB

AMPLIFIER
CLASS A
AMPLIFIER 
CLASS A

AMPLIFIER
CLASS A

250
180

250
90

125
110

200
135

180
135

PLATE
VOLTS

250
180

250
100

315
250
250
285

250
135

250
100

250
100

250
100

200
110

-8
0

GRID 
VOLTS

0 
0

0
0

125
110

135
135

SCR 
VOLTS

100
100

225
250
250
285

125
100

100
100

100
100

135
110

8.4 NO SIG 
6.0 NO SIG

9
10

8
6

61
58

PLATE 
MA

34
45
70
70

55
44

3
4

SCR 
MA

20
20

AMP' 
FACT

2000
2350

100
100

2500
1100

65
65

.9 MEG

.25 MEG

7700
6700

17000
14000

7500
8500

18300
9300

77000
52000
60000
65000

20000
10000

1.5MEG
0.7MEG

0.8MEG 
.12MEG

91000
110000

62000
65000

PLATE
RESIS

OHMS

MUT 
COND 
pMHO WATTS

7100
7000

2600
3000

6000
5800

4700
4100

3750 
4100 
3750
3600

1100
975

1600
1500

6200
5600

1050
1000

1650
1575

2000
1900

OUT 
PUT

14000
7000

12000
9000

2700
2500

2600
2000

8500
5000
10000
8000

20000
20000

3000
2000

LOAD 
RESIS 
OHMS

CUT 
OFF 

VOLTS

-9
-9

6X5 
6X5GT/G

6SJ7 
6SJ7GT

6SQ7 
6SQ7GT

C-P 
^^FD$ jipFPS PpFDS

-9
-7.5

7.0
7.5*

-3 
-1.5

11.8
8.2

8
5.5

5.5
4.5
10
14

-3
-3

.8 MEG

.25MEG

-3
-3

9.2
13.0

2.6
4.0

r™
6SG7

325 RMS MAX COND IN 40 DC MAX
450 RMS MAX CHOKE IN 40 DC MAX

325 RMS MAX COND IN 70 DC MAX
450 RMS MAX CHOKE IN 70 DC MAX

325 RMS MAX COND IN 90 DC MAX
450 RMS MAX CHOKE IN 90 DC MAX

10.6 NO SIG
7.6 NO SIG

250 THRU 1 MEG TARGET 250v, GRID Ov FOR 90°,-22v FOR 0°100 THRU .5 MEG TARGET lOOv, GRID Ov FOR 90°,- 8v FOR 0°



0
TYPEUSED ASDESIGNTYPE OUT

AMPSTYPE
7A77A7 PENTODE HTR 6.3 7.0 AI.1P CL A 2000.3 8V-L8 9A .005 6.0 -3

7A8.15 8U-L8 9A7A8 HTR 6.3OCTODE
100 .7 MEG.15 -307.5 9.0 3.2

784784 TRIODE HTR 6.3 .3 5AC-L8 9A 1.6# 3.6* AMP CL A3.4*
-2

785-186AE-L8 9BPENTODE HTR 6.3 .4785

7B6786 8W-L8 9AHTR 6.3 .3 1.5 3.0 3.0

7B7787 8V-L8.15 9A .007 AMP CL APENTODE HTR 6.3 5.0 6.0

7B8788 8X-L8 9A.3HEPTODE HTR 6.3
CHARACTERISTICS SAME AS FOR TYPE 6A8GT10.0 9.0.02

7C56AA-L8705 9B6.3 .45HTR
PUSH PULL

7C6706 8W-L8 9AHTR 6.3 .15 1.4 2.4 3.0
0

7C77C7 8V-L8 9A 2 MEO 1300.15 2.0 0.5 -7PENTODE HTR 6.3 .007* 5.5* 6.5* 100250 -3

7E68W-L87E6 .3 9A 9.5 1900HTR 6.3 AMP CL A 16 85001.5 3.0 3.4 -9250

7E7 8AE-L8 7E76.3 .3 9AHTR .005* 4.6* -34.6*

7F78AC-L8 9AHTR 6.3 .3 1 SECT 2.3 70 16007F7 TWIN TR CL A 250 -2 44000

7G7/12327G7/1232 PENTODE HTR 6.3 .45 8V-L8 -69A 2.0 .8 MEG 4500.007* 9.0* -2 100 6.07.0* 250AMP CL A

7H7 7H7PENTODE HTR 6.3 8V-L8.3 9A .007* 8.0* 7.0* AMP CL A

7J78AR-L8HTR 6.3 .3 9A7J7 TRI HEX .01* 5.5* 7.5*
-20100 300C2.9

8V-L8 9AHTR 6.3 .3 .01* 8.0* 6.5* AMP CL APENTODE 7L77L7

8AC-L8.3 9BHTR 6.3 7N77N7

7Q78AL-L8 9A6.3 .3HTRHEPTODE7Q7
9.0* 9.0* -2 100 -35.2* 3.5 8.5

7R7AMP CL A8AE-L8 9AHTR 6.3 .37R7

7Y4TUBE DROP 20v AT 60ma DCF W RECT.5 5AB-L8 9AHTR 6.3TWIN DI7Y4

16B 31.25 4D-SM4 7 4FIL 7.5 10TRIODE10

12A3.014D 4.04D-SM4B 7.5.25FIL 5.0TRIODE12A

-42.5
-36.0

4.2
3.0

5.4
1.3

5.7
5.5

9.5
8.2

1.3
1.0

1.5
2.4

1.7
2.0

3.5
3.3

4.5
5.0

5.5
1.6

8.5
8.5

3.4
.35

7.7
6.2

0.9
0.4

8.5
8.2

2.6
4.0

1.7
1.8

1.6
0.4

-39 
-22.0

-12.5
-15

-35
-35

-20
-16

-19
-12

CAPACITIES
CP

1300
1600

-40
-40

CATHODE 
HTR OR FIL

VOLTS

250
100

.7 MEG
.15 MEG

1000
850

DUO-DI
TRIODE

BEAM 
PWR AMP

DUO-DI
TRIODE

DUO-DI 
PENTODE

TWIN 
TRIODE

DUO-DI
TRIODE

DUO-DI 
PENTODE

BASING
DATA

MAX
SIZE 

VIEW
IN 

ppFD$|ppFDS PpFDS

osc 
MIXER

AMPLIFIER 
CLASS A
AMPLIFIER 
CLASS A

AMPLIFIER 
CLASS A

OSC-TRIODE 
MIXER HEX

POWER AMP 
CLASS A

OSC SECT 
MIXER

OSC SECT 
MIXER

AMPLIFIER 
CLASS A

POWER AMP 
CLASS A
AMPLIFIER 
CLASS A

250
100

PLATE
VOLTS

250
250

250S
250

250
100

250
100

425
350

250
100

250
100

250
100

250
100

250S
250

OSC GRID RES -.02 MEG 
250

180
135

100
250

-8 
0

GRID 
VOLTS

-3 
-3

100
100

SCR 
VOLTS

100
100

250
250

100
100

100
100

150
100

250
100

100
100

PLATE 
MA

45
70

18
10

SCR 
MA

1600
1600

20
20

AMP 
FACT

TRIODE PLATE RESISTOR .02 MEG 
1.5MEG

8 
8

100
85

100
100

100
100

.8 MEG 

.12 MEG|2350

52000
60000

5000
6000
4700
5100

GRID #2 RES .02 MEG 
550C

.8 MEG 

.25MEG

85000
66000
68000 
.1 MEG
91000 
110000

PLATE 
RESIS 

OHMS

MUT 
COND 
pMHO WATTS

3800
3800

1600
1330
1800
1650

4100
3750

2300
1500

1175
1500

1100
900
1700
1675

.285

.130

OUT PUT

10200
13000

LOAD 
RESIS OHMS

10650
9000

5000
10000

7600
12000

-5
-5

CUTOFF 
VOLTS

.05MEG 
-3

.05MEG 
-3

.1 MEG

.1 MEG

-2

3.0L* 3.4L*2.0L* CL A 1 SECT
3. OR* 2.9R*2.4R«

-13.5
-9

9.2
13.0

32 
9.0

.7 MEG

.3 MEG

7.5 
10.0

0.5
0.9

1.6
2.7

4.5
10

-2.5

OSC GRID CUR -,5ma 
1,0 MEG550C

1.0 MEQ3200
.35 MEG 3000

3100
3000
2600
3000

250
100
250
90

4.5
5.5
9
10

1 MEG 
.1 MEG 
7700 
6700

PR AMP CL A 
CL AB 2 TUBE

325 RMS MAX COND IN 60 DC MAX
450 RMS MAX CHOKE IN 60 DC MAX



*

TYPE DESIGN TYPEUSED AS
TYPE

12A5 PENTODE HTR 7F-SS7 12B 12A5

12A7 HTR 12.6 .3 7K-SS7 12H 12A7

12A8GT HEPTODE HTR 12.6 .15 8A-0W8 9F 12A8GTOSC MIXER

12B8GT HTR 12.6 12B8GT.3 8T-0GT8 9L

-42.5

12C8 250 10HTR 12.6 8F -3 125 2.3 .6 MEG.15 8E-0W7 .005 6 9 1325 -21 1208

TRIODE HTR 12.6 .15 9J CHARACTERISTICS SAME AS FOR TYPE 6F5GT5M-0W5 AMP CL A12F5GT 12F5GT

12J5GT .15 9HTRIODE HTR 12.6 6Q-0W6 AMP CL A CHARACTERISTICS SAME AS TYPE 6J50T 12J5GT

12J7GT CHARACTERISTICS SAME AS FOR TYPE 6J7GT 12J7GTPENTODE HTR 12.6 .15 7R-0W7 9F AMP CL A

12K7GTCHARACTERISTICS SAME AS FOR TYPE 6K7GT12K7GT PENTODE HTR 12.6 AMP CL A.15 7R-0W7 9F

12K8GT 12K8GTHTR 12.6 .15 8K-0W8 9GA CHARACTERISTICS SAME AS FOR TYPE 6K8GT

12Q7GT HTR 12.6 .15 7V-0W7 9F AMP CL A CHARACTERISTICS SAME AS FOR TYPE 6Q7GT 12Q7GT

HEPTODE HTR 12.6 .15 OSC-MIXER CHARACTERISTICS SAME AS FOR TYPE 6SA7

12SC7 TWIN TRI HTR 12.6 .15 8S-0W8 8E AMP CL A CHARACTERISTICS SAME AS FOR TYPE 6SC7 12SC7
AMP CL ATRIODE HTR 12.6 .15 CHARACTERISTICS SAME AS FOR TYPE 6SF5GT

CHARACTERISTICS SAME AS FOR TYPE 6SJ77.0PENTODE .15 .005 6.0HTR 12.6

CHARACTERISTICS SAME AS FOR TYPE 6SK7.15PENTODE HTR 12.6

1.8 4.2 3.4 CHARACTERISTICS SAME AS FOR TYPE 6SQ7.15HTR 12.6

12SR7 8E AMP CL A CHARACTERISTICS SAME AS FOR TYPE 6SR712.6 .15 8^-0W8HTR 12SR7

12Z3 H W RECT TUBE DROP 18v AT 120ma DC250 RMS MAX 60 DC MAXDIODE HTR 12.6 4G-SS4 12B.3 12Z3

14A7/12B7 14A7/12B7AMP CL A9A 5.5* 7.0*PENTODE HTR 12.6 .15 8V-L8 .005* CHARACTERISTICS SAME AS FOR TYPE 7A7

14H7 CHARACTERISTICS SAME AS FOR TYPE 7H78.0* 7.0* AMP CL APENTODE 8V-L8 9A .007*HTR 12.6 .15 14H7

15 7.812H .01# 2.4PENTODE HTR 2.0 .22 5F-SS5 15

19 .26 6C-SS6 12B CL B 2 SECTTWIN TR FIL 2.0 CHARACTERISTICS SAME AS FOR TYPE 1J6G 19
20 TRIODE FIL 3.3 .132 4D-SS4 9Q 4.1 2.0 2.3 PR AMP CL A 135 -22.5 6.5 203.3 6300 525 .11 6500

3.3TETRODE 3.3 .132 4K-SM4 14E .02* AMP CL AFIL 1222 135 67.5 3.7 1.3 22.33MEG 500

.13

.20

-1.5
-1.5

0.3
.3

-2.5
-2.5

.3

.6

5.0
5.2

6.3
9.6

3.4
0.8

6.0
6.5

7.0
7.5

-25
-15

12SK7
12SK7GT
12SQ7 
12SQ7GT

12SA7 
12SA7GT

6AB-0W6 
6AB-0GT6

8Q-0W8 
8Q-0GT8

8E
9E

8E
9E

AMPLIFIER 
CLASS A

H W RECT 
AMP CL A

12SQ7 
12SQ7GT

12SJ7 
12SJ7GT

12SA7 
12SA7GT

12SF5 
12SF5GT

12SK7 
12SK7GT

12SJ7 
12SJ7GT

12SF5 
12SF5GT

DUO-DI
TRIODE

DUO-DI
TRIODE

TRIODE
HEXODE
DUO-DI
TRIODE

TRIODE 
PENTODE

DIODE 
PENTODE

DUO-DI 
PENTODE

8N-0W8
8N-0W8

8N-0W8
8N-0W8

8R-0W8
8AD-0W8

8E
9H

8E
9E

MAX
SIZE

VIEW

8E
9E

.003

.005

AMPLIFIER 
CLASS A

OSC TRIODE 
MIXER HEX

AMPLIFIER 
CLASS A

AMPLIFIER 
CLASS A

AMP TRIODE 
CLASS A 
AMP PENT 
CLASS A
AMPLIFIER 
CLASS A

POWER AMP 
CLASS A

135
67.5

PLATE
VOLTS

180
100

100
90
100
90

GRID 
VOLTS

67.5
67.5

SCR 
VOLTS

180
100

100
90

1.85
1.85

PLATE 
MA

45
17

8
3

2
2

SCR 
MA

600
450

AMP
FACT

110
90
360
360

73000
37000
.17MEG
.20MEG

35000
50000

PLATE 
RESIS 
OHMS

MUT 
COND 
pMHO WATTS

2400 
1700

750
710

1500
2400
2100
1800

OUT 
PUT

3300
4500

LOAD 
RESIS 
OHMS

CUT 
OFF 

VOLTS

BASING 
DATA G-P 

jjjjFDSLjpFPSwEDS

.8 MEG

.63MEG

2.3 
.015 0

-3
-3

0.6
2.8
8
7

CATHODE 
HTR OR FIL 

VOLTS | AMPS

12.6 
or 6.3

30 DC MAX
9 I 2.5 I 100

9.5 12
11.0*12.0*

CAPACITIES 
IN I OUT —

125 RMS MAX
135 1—13.5

TUBE DROP 15v AT 60ma DC 
.1 MEGI 975 1.55 I 135001I 135

CHARACTERISTICS SAME AS FOR TYPE 6A8GT



o
TYPE DESIGN USED AS TYPE

TYPE AMPS

TETRODE 1.75HTR 2.5 14E .007* 5.3 10.5

PENTODE HTR 25 .3

HTR 25 .3
.77 4500

TRIODE HTR 25 .3 6AE5G DRIVER DIR C’P’D AMP 2 2000110 FROM DRIVER 45

25B6G PENTODE 25HTR .3 7S-0M7 14C 25B6G

.15 8T-0GT8HTR 25 9L25B8GT 113 25B8GT
100 2.0

25C6G BM PWR HTR 25 .3 14C7AC-0M7 PR AMP CL A 25C6GCHARACTERISTICS SAME AS FOR TYPE 6Y6G
.3HTR 25

HTR 25 .3

26 TRIODE 1.5 1.05FIL 4D-SM4 14D 180 -14.5 6.28.1 8.3 7300 1140AMP CL A3.5 2.2

TRIODE 2.5HTR 1.75 12 B 3.3 3.5 3.0

30 TRIODE FIL (SEE 1H4G ALSO)2.0 .06 4D-SS4 12B 6.0 2.1 3.1 9.33.7 900 30

31 TRIODE FIL 2.0 .13 4D-SS4 12B 5.7 3.5 2.7 31

TETRODE FIL 2.032 .06 4K-SM4 14E .015* 5.3 10.5 32

32L7GT HTR 32.5 8Z-0GT8.3 9H 32L7GT

PENTODE 2.033 FIL .26 5K-SM5 14D 33

34 PENTODE FIL 2.0 .06- 4M-SM4 14E .015* 6.0 11.5 34

TETRODE HTR 2.5 1.75 14E .007* 5.3 10.5

35A5 BM PWR HTR 6AA-L832 .15 9B 35A5PR AMP CL A

35L6GT/G BM PWR HTR 35 .15 7AC-0GT7 9H PR AMP CL A 35L6GT/G

HTR 32 .15 4Z-L8 9BDIODE H W RECT TUBE DROP 20v AT 200ma DC235 RMS MAX 100 DC MAX35Z3 35Z3

1.7
1.7

5.2
4.5

0.6
7.6

3.0
2.0

2.5
2.5

3.0
2.0

1.7
1.7

3.8
3.8

1.5
3.3

-7.5
-8.0

6.5
6.3

1.0
1.1

1.8
2.5
2.0

1.4
0.7

1.5
1.0

2.2
2.0
0.9

7.1
4.3
2.4

-13.5
-18

-30
-22.5

-18 
-13.5

-18
-20
-15

-23
-22
-16

2.8
2.7

-40.0
-40.0

-22.5
-22.5

6Q-0S6
6Q-0GT6

12K
9H

CAPACITIES
C-P

-7.5
-8.0

-7.5
-8.0

2000
3000

24A
24S

25A6 
25A6G 
25A6GT

25A7G 
25A7GT

7AC-0W7 
7AC-0GT7

8H 
14C 
9H

POWER AMP
CLASS A

AMPLIFIER 
CLASS A

110
110

0.4MEG
0.3MEG

8200 2.2
8250 4.7

2500
4500

2500
4500

35/51
35S/51S

27
27S

24A
24S

25A6 
25A6G 
25A6GT

25A7G 
25A7GT

25AC5G 
25AC5GT

27
27S

35/51 
35S/51S

25AC5G 
25AC5GT

DIODE 
PENTODE

TRIODE 
PENTODE

DIODE 
BM PWR

BEAM
PWR AMP

CATHODE 
HTR OR FIL 
VOLTS

7S-0W7
7S-0M7
7S-0W7

5E-SM5
5E-SM5

5A-SS5
5A-SS5

5E-SM5
5E-SM5

8F-0M8
8F-0GT8

MAX
SIZE

VIEW

14C 
9H

12 B
8H
9H

8H
9H

H V/ RECT 
AMP CL A

H W RECT
V DOUBLER

AMPLIFIER
CLASS A

AMPLIFIER 
CLASS A
AMPLIFIER 
CLASS A
H W RECT 
POWER AMP 
CLASS A

AMPLIFIER 
CLASS A
AMPLIFIER 
CLASS A

AMPLIFIER 
CLASS A

AMP CL A 
BIAS DET

POWER AMP 
CLASS A

CL A TRIODE 
CL A PENT

POWER AMP
CLASS A

110
200

PLATE
VOLTS

250
135

180
135

250
180

110
200

180
180
180
135
180
135

180
67.5

250
180
160
135
95

200
135
105
100
100

-3
-3
-3
-3

-3
-3

GRID 
VOLTS

110
110

180
135

SCR 
VOLTS

110
90

67.5
67.5
90
90

110
110

67.5
67.5

3-35
135
105

90
90
120
135
95

10300
0.2 WITH NO SIGNAL

60 DC MAX
40
27
22
14.5

40
41
40
41

PLATE MA

12.3
8

4
4
33
37
20

62
61
48

3
2
5
3

SCR MA AMP FACT

620
224
420
305

780
610

90
70

9
9

630
400

14000
40000
13800
40000

15000
17000
55000
50000

1.2MEG
.95MEG

9250
9000

3600
4100

42000
35000
45000

18000
15000
15500

PLATE 
RESIS OHMS

.08MEG

.19MEG

5800
5900

5800
5900

1050
1020

1700
1450
620
560

1050
925
650
640

6000
4800

975
1000

1050
1000
2375
2450
2000

5000
5000
4800
1500
2000

.375

.185

OUT PUT

6000
7000

5700
7000

2500
2600

LOAD 
RESIS

5000
4000
4500

2500
1700
1700

CUTOFF VOLTS

25L6 
25L6GT/G

6E-SS6
7Q-0W7
7^-QGT7

BASING DATA

-3

.6 MEG

.4 MEG

-2.5
-41

TV. IN 
DIODE

-21
-9

4
1.5

1.5
3.3

0.4
0.4

-3
-3

6.5
8
4

25L6 
25L6GT/G 
25Z5 
25Z6 
25Z6GT/G

25Z5
25Z6 
25Z6GT/G

26

110
200
235 RMS MAX
117 RMS MAX

49
50
75 DC MAX
75 DC MAX

MUT 
COND 
pMHO WATTS OHMS

IN I OUT 
pp FPS jipFDSiRpFDS

1100 I 90

10000 
35000 _______ _
TUBE DROP 22v AT 150ma DC

1 MEG
0.4MEG

75 DC MAX
I 20.5 I 4

TUBE DROP 23v AT 150ma DC 
50000 11800

117 RMS MAX
100 I -15

125 RMS MAX
110 -7.5
90 -7



TYPE DESIGN USED AS TYPEOUT
TYPE

35Z4GT DIODE HTR 35 .15 235 RMS MAX5AA-0GT6 100 DC MAX TUBE DROP 18v AT 200ma DCH W RECT 35Z4GT

35Z5GT/G DIODE 6AD-0GT6 9H 35Z5GT/G235 RMS MAX

HTR35Z6G 35 .3 7s4-0M7 14C TUBE DROP 20v AT 220ma DC 35Z6G

TETRODE36 3.2 1080 36HTR 6.3 .3 5E-SS5 12H 3.7 9.2.007*

TRIODE37 1100HTR 376.3 .3 5A-SS5 12B 3.52.0 2.2

38 PENTODE HTR 6.3 .3 12H .35F-SS5 3.5 7.5 38

39/44 PENTODE HTR 5F-SS56.3 .3 12H 39/44.007* 3.5 10

40 TRIODE 0.2FIL 5.0 .25 4D--M4 1.5 180 -3 30 .15MEG 200 PL RESISTOR .25MEG 4014D 3.4 AMP CL A8.8

41

42

43 PENTODE HTR 25 .3 6B-SM6 14D POWER AMP CHARACTERISTICS SAME AS FOR TYPE 25A6G 43

TRIODE FIL 2.5 1.5 4D-SM4 14D 7 4 345 45

PUSH PULL

DIODE45Z5GT HTR .1545 6AD-0GT6 9H 235 RMS MAX 45Z5GT

46 FIL 2.5 1.75 5C-SM5 16B 2380 2350 46

PENTODE FIL 2.5 1.75 5B-SM5 16B -16.5 250 3147 PR AMP CL A 250 6 150 60000 2500 2.7 7000 47

48 PENTODE HTR 30 .4 6B-SM6 10016B PR AMP CL A 125 -20 56 9.5 3900 2.5 1500 48

49 FIL .122.0 5C-SM5 14D 4175 1125 49

TRIODE FIL 7.5 1.25 4D-SM4B 19A50 50

PR AMP CL ABM PWR HTR .15 7AC-0M75OC6G 50 14C CHARACTERISTICS SAME AS FOR TYPE 6Y6G 50C6G

50L6GT BM PWR HTR .1550 7AC-0GT7 9H PR AMP CL A CHARACTERISTICS SAME AS FOR TYPE 25L6GT 50L6GT
50Y6GT/G 50Y6GT/GHTR 50 .15 7Q-0M7 9H TUBE DROP 22v AT 150ma DC

50Z7G HTR 50 .15 8AN-0S7 12E TUBE DROP 21v AT 130ma DC 50Z7G

6.3 .3 5C-SM5 14DFIL52 1750 52

POWER AMP14D CHARACTERISTICS SAME AS FOR TYPE 6N7G7B-SM72.02.5HTR 5353

6.3
6.3

.4

.7
CHARACTERISTICS SAME AS FOR TYPE 6K6G
CHARACTERISTICS SAME fiS FOR TYPE 6F6G

41

42
PENTODE
PENTODE

HTR
HTR

6B-SS6
6B-SM6

12 B 
14D

PR AMP CL A 
POWER AMP

.15

.15

-3
-3

4.6
2.4

-3
-8

3.8
1.5

1.4
1.6

3.8
3.8

3.5
3.5

.17
3.5
2.3

-18
-28

-84
-63

-56 
-31.5 
-68

5.8
5.6

-42.5
-42.5

-25
-13.5

TWIN 
TRIODE

CATHODE 
HTR OR 
VOLTS

FIL 
AMPS

RMS MAX
RMS MAX

2100
2000

4350
4100

2 GRID 
TRIODE

DUAL
GRID 
TRIODE

TWIN 
DIODE

TWIN 
DIODE

TWIN 
DIODE

DUAL
GRID 
TRIODE

HTR
TAP

BASING DATA
MAX SIZE

VIEW jQiFDSbipFDS ypFDS

9H

G2 TIED TO P 
G1 TIED TO G2

G2 TIED TO P 
G1 TIED TO G2

G2 TIED TO P
G1 TIED TO G2

H W RECT
V DOUBLER

H W RECT
V DOUBLER

PR AMP CL A 
PR AMP CL B 
2 TUBES

POWER AMP 
CLASS A

H W RECT
V DOUBLER

H W RECT 
LAMP TAP

PR AMP CL A 
PR AMP CL B 
2 TUBES

H W RECT 
LAMP TAP

POWER AMP 
CLASS A
AMPLIFIER 
CLASS A

AMP CL A 
BIAS DET
AMP CL A 
BIAS DET

235
117

250
250
250
135
250
90

450
350

250
250

135
180
135

250
400
300

235
117

275
180
275

PLATE 
VOLTS

RMS MAX
RMS MAX

GRID VOLTS

0
0

250
135
90
90

90
90

SCR VOLTS

75
75
65
65

22
9

43
3

6
4 .
2.6 NO SIGNAL
55
45

PLATE MA

36
31
28

100 DC MAX OR 60 DC MAX WITH 6.3v- 150 ma 
PANEL LAMP TUBE DROP 18v AT 200ma DC

DC MAX
DC MAX

SCR 
MA

1050
360

120
120

AMP 
FACT

1800
1900

.1 MEG

.13MEG

1700
1650

PLATE 
RESIS 
OHMS

MUT 
COND 
pMHO WATTS

1050
950

1200 
925

3000 1.5
5

2050
2125

2 
.825 
18

1.25
20
16

OUT 
PUT

10000
13500

2000
10000

4600
2700
3200

6400
5800
5200

11000
12000
8000

LOAD 
RESIS 
OHMS

CUT 
OFF 

VOLTS

l.OMEG 
.38MEG

RMS MAX
RMS MAX

-20 
0 
0

-33 
0 
0

35
7.5

TVsI 19.2 18400 
.2 WITH NO, SIGNAL

4.7 
NO SIGNAL

2.5 
0.55

110 DC MAX
110 DC MAX________

I 1.7 I 595 I.55MEG 
0.1 WITH NO SIGNAL

117
117
110
180

22
12 NO SIGNAL
8 NO SIGNAL

PR AMP CL A 
CL B 2 TUBE

CAPACITIES 
G-P I IN

100 DC MAX OR 60 DC MAX WITH 6.3v - 150 ma 
PANEL LAMP TUBE DROP 16v AT 200ma DC

I I 5.6

POWER AMP 
CLASS A 
CL AB 2 TUBE

DC MAX
DC MAX_________

I I 5.2 
NO SIGNAL



o
DESIGNTYPE USED ASG-P OUT TYPE

12H 1.7 3.5

TRIODE HTR 12B 3.2 3.2 2.2

PENTODE HTR 12J .007* 5.0 6.5

PENTODE HTR 12J .007* 5.0 6.5

59 PENT OLE HTR 2.5 2.0 7A-SM7 16B 250 9 59

70A7GT HTR 70 7OA7GT.15 8AB-0GT8 9H
1.5

7OL7GT 70HTR .15 8AA-0GT8 9H 70L7GT
-7.5 110 40 15000 7500 1.8

14D71A .25 4D-SM4BTRIODE FIL 5 71A

2.0HTR 6.3 12H 1.7 3.5.3 250 -2 0.9 100 91000 1100

76 TRIODE HTR 6.3 5A-SS5 12 B 76.3 AMPLIFIER CHARACTERISTICS SAME AS FOR TYPE 56

77 4.0PENTODE HTR 6.3 .3 6F-SS6 12H .007* 11 77

78 HTR 6.3PENTODE .3 6F-SS6 12H 4.5 11.007* AMPLIFIER CHARACTERISTICS SAME AS FOR TYPE 6K7G 78
HTR 6.3 6H-SS679 TWIN TR .6 12H POWER AMP CHARACTERISTICS SAME AS FOR TYPE 6Y7G 79

80 TWIN DI FIL 5.0 2.0 4C-SM4 14D F W RECT CHARACTERISTICS SAME AS FOR TYPE 5Y3Q 80
81 1.25DIODE FIL 7.5 4B-SM4 16B H W RECT 700 RMS MAX 85 DC MAX TUBE DROP 91v AT 170ma DC 81

(MERCURY VAPOR)82 TWIN DI FIL 2.5 4C-SM43.0 14D TUBE DROP 15v 82

83 (MERCURY VAPOR)TWIN DI FIL 5.0 4C-SM4 16B3.0 83TUBE DROP 15v

83V TWIN DI HTR 5.0 4AD-SM4 TUBE DROP 23v AT 175ma DC2.0 14D 83V

84/6Z4 TUBE DROP 20v AT 60ma DC 84/6Z4TWIN DI HTR 6.3 .5 5D-SS5 12B

CHARACTERISTICS SAME AS FOR TYPE 6V7GHTR 6.3 6G-SS6 2.0 3.5 AMP CL A.3 12H 1.7 8585

1250205.5HTR 6.3 0.3 6G-SS6 AMP CL A 250 -9 85AS05AS

1.0
1.0
.3

1.0
1.0
.4

0.5
0.4

0.5
0.5

8.3
8.3

2.5
2.5
6.3

2.5
2.5
6.3

2.5
2.5
6.3

1.0
1.0
.4

-20
-10.5

-40.5
-16.5

2.3
1.7

-7.5
-5.5

-50
-50

56
56S 
56AS

75
75S

AMPLIFIER 
CLASS A

AMPLIFIER
CLASS A

55 
55S

57
57S 
57AS

58
58S 
58AS

DUO-DI
TRIODE

DIODE
BM PWR

DI BEAM 
PR AMP

DUO-DI
TRIODE

DUO-DI
TRIODE

DUO-DI
TRIODE

5A-SS5
5A-SS5
5A-SS5

6F-SS6
6F-SS6
6F-SS6

6F-SS6
6F-SS6
6F-SS6

6G-SS6
6G-SS6

6G-SS6
6G-SS6

BASING 
DATA

MAX
SIZE

VIEW

AMPLIFIER
CLASS A
BIAS DET

AMPLIFIER 
CLASS A

H W RECT 
PR AMP CL A
H W RECT 
PR AMP CL A

POWER AMP 
CLASS A
AMPLIFIER 
CLASS A

FULL WAVE
RECTIFIER
FULL WAVE
RECTIFIER

FULL WAVE
RECTIFIER

FULL WAVE 
RECTIFIER

AMPLIFIER 
CLASS A

PLATEVOLTS

250
100

250
250
400
300

250
135
250
100
250
250
100

180
90

125
110

250
100

GRID 
VOLTS

100
100

SCR 
VOLTS

100
100

100
60

20
10

13.8
13.8

0.2 WITH NO SIGNAL

2
2

PLATE 
MA

SCR 
MA

3
3

1280
375

100 
6

AMP 
FACT

1500
1185

1750
2170

40000
2300

7500
11000

1.5MEG
l.OMEG

9500
12000

.8 MEG

.25MEG

PLATE
RESIS

OHMS

2500
2600

1700
1400

1250
1100

1225
1185

1600
1500

1450
1150

3
1.25
20
15

OUT 
PUT

4800
3000

LOAD 
RESIS 
OHMS

20000
25000

6000
5000
6000
4600

CUT
OFF 

VOLTS

75
75S

58
58S 
58AS

55
55S

56
56S 
56AS

57 
57S 
57AS

-3 
-1.5

1.5MEG
0.6MEG

PENT CONN 
62,&3 TO PL 

2 TUBES 
g3 to p,

-18
-28 

0 
0

-13.5
-5
-20

5
2.5

2
2.2

8
3.7

-7
-7

-3
-3

.79 

.125

.3

.075

8.2
8

-3
-3

MUT 
COND 
p MHO I WATTS

1100 
750

TYPE

HTR

CAPACITIES 
IN 

j*pFDSbipFDS|ppFDS 

2.0

AMPS

1.0

TUBE DROP 14v AT 120ma DC 
| 80

RMS MAX 60 
|-7.5 |110 |40

125 RMS MAX 
110

PR AMP CL A 
TRI CONN 
PR AMP CL B
Gjl to g2

DC MAX

I*-
70 DC MAX 

3

________ | 580011.5 |2500 

TUBE DROP 20v AT 140ma DC 
2000

375 RMS MAX COND IN 175 DC MAX
500 RMS MAX CHOKE IN 175 DC MAX

450 RMS MAX COND IN 115 DC MAX
550 RMS MAX CHOKE IN 115 DC MAX

450 RMS MAX COND IN 225 DC MAX
550 RMS MAX CHOKE IN 225 DC MAX

35
26
26 NO SIGNAL
20 NO SIGNAL

CATHODE 
HTR OR FIL 

VOLTS I

2.5

325 RMS MAX COND IN 60 DC MAX
450 RMS MAX CHOKE IN 60 DC MAX



TYPE DESIGN USED AS TYPE
TYPE VOLTS

PENTODE89 HTR 6.3 6F-SS6.4 12H 89

Gjl tied to g2
TRIODE FIL 3.3 .063 2.5 2.5 4253.3 2.5

HTR 117 .09 8A0-0GT8 9HA
105

117N7GT 117N7GTHTR 117 .09 8AV-0GT8 9HA

117Z6GT HTR 117 TUBE DROP 15.5v AT 125ma DC 117Z6GT.075 7Q-0GT7 9H

182B/482B TRIODE FIL 1.25 182B/482B5.0 4D-SM4 14D 150018 5250 -35

183/483 183/483TRIODE FIL 1.25 4D-SM45.0 14D 250 -58 20 3 1500

485 TRIODE HTR 4853.0 1.25 5A-SS5 12B AMP CL A 5.2 12.8 1300180 -10

950 PENTODE FIL 2.0 .12 5K-SM5 14D POWER AMP CHARACTERISTICS SAME AS FOR TYPE 1J5G 950

XXL TRIODE HTR 6.3 5AC-L8 9A 2.0 3.4 2.6 AMP CL A XXL.3

XXD HTR 2.212.6 .15 8AC-L8 9A 2.3 1.6 XXD

350 DC MAXBA TWIN DI COLD 4J-SM4 19B GAS FILLED F W RECT 350 RMS MAX BA

125 DC MAX TUBE DROP 90v350 RMS MAXTWIN DI 4J-SM4 14A GAS FILLED F W RECT BHCOLDBH

50 DC MAX TUBE DROP 60v BRH W RECT 300 RMS MAXDIODE 4H-SM4 12A GAS FILLEDCOLDBR

VR90-30 GAS FILLED12E 90V OUTPUT THROUGH A CURRENT RANGE 10-30MaCOLD VR90-30DIODE 4W-0S7

GAS FILLED4W-0S7 12E 105V OUTPUT THROUGH A CURRENT RANGECOLD 5-30maDIODEVR105-30 VR105-30

GAS FILLED4W-0S7 12E 150V OUTPUT THROUGH A CURRENT RANGECOLD 5-30maDIODE VR 150-30VR 150-30

5.5
2.2

-4.5
-10.5

V99
X99

CATHODE 
HTR OR FIL 

AMPS

20
25

V99
X99

TWIN 
DIODE

TWIN 
TRIODE

4E-SV4
4D-SS4

BASING 
DATA

MAX
SIZE

VIEW

8A
9Q

VOLTAGE
. REGULATOR

VOLTAGE
REGULATOR

VOLTAGE 
REGULATOR

H W RECT 
PR AMP CL A
H W RECT 
PR AMP CL A

AMP CL A 
1 SEC

RECTIFIER
V DOUBLER

POWER AMP
CLASS A

POWER AMP 
CLASS A

AMP CL A
BIAS DET

PLATE
VOLTS

235 RMS MAX
117 RMS MAX

250
100

250
100

250
135
180

90
90

117
105

117
100

-8
0

GRID 
VOLTS

SCR 
VOLTS

250
135

PLATE 
MA

60 DC MAX
60 DC MAX

8
10

9
10.8

SCR 
MA

AMP
FACT

16
17

70000
92500

8700
7000

PLATE 
RESIS 

OHMS

MUT 
COND 
pMHO WATTS

2300
3600

2100
2600

1800
1350

OUT 
PUT

LOAD 
RESIS 
OHMS

6750
9200
9400

CUT
OFF 

VOLTS

-10 
0

-25 
-13.5 
0

3.4 
0.75
3.5

7600
6500
TUBE DROP 80v

117L7GT 
117M7GT

117L7GT
117M7GT

125
125
G3 TIED TO P

6.6 I 15500 ■
0.2 WITH NO SIGNAL

32
14 
6 NO SIG

CAPACITIES
C-P I IN I OUT 

pp FPS |ppF PSiw^PS

G3 TIED TO K

DC MAX

I4 I
DC MAX
I6-0 I

75

I43
75

I51

RMS MAX

I"5-2 |
RMS MAX 
| -6 | 100

DI BEAM
PR AMP

DI BEAM
PR AMP

PENT PR AMP 
CLASS A
CL B 2 TUBE

TUBE DROP 16v AT 160ma DC
I 17000 | 53001.85 | 4000 I

TUBE DROP 17v AT 150ma DC
| 16000 | 700011.2 | 3000 |



6

PLUG-IN RESISTORS

(NORMAL LINE VOLTAGE - 117.5 VOLTS)FOR AC-DC RECEIVERS WITH 300 MILLIAMPERE SERIES CONNECTED HEATERS.

TYPE REPLACEMENT TYPES

TYPES VOLTS BASE

165KB, W43357

THE ACTUAL TYPE WILL DEPEND UPON THE TYPE OF BASING

--- /I
7—OCTRL BRSE-3

MWAAAMWW

02

WW SAW WWVWSAT

ft D

I—

6
4---- 3------- 2— UXBR5E-I
7-----q------- 2-OCTRL BBSE-3

4
4

75.2
75.2

42.3
42.3

1 
1

0 
1-150

CIRCUIT
AND

A-OCTAL
B-OCTAL

A-UX
A-UX

50B2
50X3

50X3T
2 VOLT TUBES WITH FILAMENTS IN PARALLEL.

42A 
K42B 
BK42B 
L42B 
L42C 
49A 
K49B 
K49C
BK49C/K49C 
K49D 
L49B 
L49C 
L49D 
K55B 
K55C 
K55D 
L55B
L55C 
L55D 
M73B 
165R 
165R4 
185R 
185R4
185R8

1A1 
1B1 
NB2 
NB8

4
4
3
3
3

2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
1
2
2
2
2
2

2
2
2
2

42.3
42.3
48.6
48.6
48.6

48.6
48.6
48.6
48.6
54.9
54.9
54.9
54.9
54.9
54.9
73.6
48.6
48.6
54.9
54.9
54.9

1- 250
2- 250 
0
1- 150
2- 150

2-150
1- 250
2- 250 
2-250
1- 150
2- 150 
2-150
1- 250
2- 250 
2-250 
1-200 
0
1-150 
0
1- 150
2- 150

B-OCTAL 
C-OCTAL 
A-OCTAL 
B-OCTAL 
C-OCTAL

D-OCTAL 
B-OCTAL 
C-OCTAL 
D-OCTAL 
B-OCTAL 
C-OCTAL 
D-OCTAL 
B-OCTAL 
C-OCTAL 
D-OCTAL 
B-OCTAL 
A-UX 
B-UX 
A-UX 
B-UX c-ux

115.41, 5533, 160KB, 5623
5534

NUMBER 
AND ma 
OF PANEL

LAMPS*

p---- 3—UXBR5E—I
17---- B-OCTfU. BRSE-3

Lwa

3

K42A, 42AG, K42AG, K43A 
K42B, K42BG, K43B, 135K1
K40B
BL42B, L42BG, 5547
--------- ~ t 69-2037, 5548

K50A
K43B2

TOTAL DROP 
IN RESISTOR

BOTTOM VIEWS
UX BRSE OCT fit BRSE

DEPENDING UPON THE WAY IN WHICH IT IS INSERTED IN A SPECIAL SOCKET, AN NB TYPE MAY BE USED WITH SETS OBTAINING FILAMENT SUPPLY PROM EITHER A DRY PACK, 
AIR CELL BATTERY OR STORAGE BATTERY.

TYPICAL TUBE
LINEUP 

6 VOLT 25 VOLT 
TYPES

TOTAL DROP
IN TUBE
FILAMENTS

VOLTS

2O

BK49D, BK49D-10, 503; 
BL49B, 2UR224, 165LB 
160LC, 165LC. I'‘ ’

4o

49KD,
49LB, 
49LC, xvvxzu, xv.bv, u 
3CR-241, 49LD, BL49D,

BL42C, L42CG 
K49A, 49KA, . 
BK49B, 49KB 
49KC, BK49C, A16040, K50C, 81966-2,

*PANEL LAMPS TO BE USED WITH THESE PLUG-IN RESISTORS MUST HAVE THE CURRENT RATING SHOWN. 
REQUIRED AND MAY BE OBTAINED FROM THE PANEL LAMP DATA IN THIS CHART.

68.9 
68.9 
68.9 
68.9 
62.6 
62.6 
62.6 
62.6 
62.6 
62.6 
43.9 
68.9 
68.9 
62.6 
62.6 
62.6

THE FOLLOWING TYPES ARE FOR USE IN BATTERY OPERATED RECEIVERS USING 
TOTAL CURRENT 
DRAIN OF TUBES 
500 ma
360 “
360 “
720 ”

2
2

HAS BALLASTING ACTION FOR PANEL LAMP TAP
75.2
75.2
68.9
68.9
68.9

HAS BALLASTING ACTION FOR PANEL LAMP TAP
3
3
3
3
2
2
2
2
2
2
3
3
3
2
2
2

<9 9 >Oj x-x 60

<0 0 7

55KB, K55BG, K54B, 
BK55C, 185KB, 5536 
BK55D, 185KD, 115.22 
2V4215, 185LB, 2903, 5555, 8598 
85LC, L55-5.5C, 185LC, 2904 
85LD, 185LD

5633, 5518, 69116, 115.28, 3334, 3334A 
160LB, 69.2033, 5550, 5511

L49-5.5C, BL49C, 2905, 5552, 5567
180KB, 185KB, BK55B, 3613, 5519, 5535



RADIO PANEL LAMPS

Volts C.P.Amps. Bulb Base

Screw

15/16
1 1/8
1 1/8

AUTOMOBILE MINIATURE TYPES '

1
O' O“ o~

50 51 55

40 
40-A 
41 
42 
43 
44 
45 
46 
48 
49 
49-A
50 
292 
292-A

51
55

40
41
42
46
48
292

6-8
6-8

0.2
0.4

40A
43
44
45
49
49A
292A

1.0
1.5

/"p/0.
Z W.”

Min. Bayonet
Min. Bayonet

Bead
Color

White
White

/5 u DI fl 
*32 Mftf.

Brown 
Brown 
White 
Green 
White 
Blue 
Green 
Blue 
Pink 
Pink 
White 
White 
White 
White

6-8 
6-8 
2.5 
3.2
2.5 
6-8 
3.2 
6-8
2.0 
2.0
2.1 
6-8 
2.9 
2.9

L.C.L.
Inches

Type 
No.

0.15
0.15
0.5
0.5
0.5
0.25
0.5
0.25
0.06
0.06
0.12
0.2
0.17
0.17

0.5
0.5
0.5
0.75
0.5
0.8
0.75
0.8
0.03
0.03
0.07
1.0
0.3
0.3

(ol
_ . JLJL

Min. Screw
Min. Bayonet
Min. Screw
Min.
Min. Bayonet
Min. Bayonet
Min. Bayonet

Screw
Screw

Min.
Mln.
Min. Bayonet
Min. Bayonet
Min. Screw
Min. Screw
Mln. Bayonet

M.O.L.
Inches

Ugg G

Bil I

G-3 1/2
G-4 1/2

z MRX.

X/2

<!5 DIR J
32 MR)C

T-3 1/4 
T-3 1/4 
T-3 1/4 
T-3 1/4 
T-3 1/4 
T-3 1/4 
T-3 1/4 
T-3 1/4 
T-3 1/4 
T-3 1/4 
T-3 1/4 
G-3 1/2 
T-3 1/4 
T-3 1/4

29/32 
23/32 
29/32 
29/32 
23/32 
23/32 
23/32 
29/32 
29/32 
23/32 
23/32 
23/32 
29/32 
23/32

, 5“ DIP. .
8 MPX.

1 1/8
1 1/8
1 1/8
1 1/8
1 1/8
1 1/8
1 1/8
1 1/8
1 1/8
1 1/8
1 1/8

15/16
1 1/16

GES
J4



o o

INTERCHANGEABLE TUBE TYPES*

TYPE REPLACE WITH TYPE REPLACE WITH TYPE REPLACE WITH TYPE REPLACE WITH TYPE REPLACE WITH TYPE REPLACE WITH

117M7GT

When both power tubes are changed together.
the 6K6GT/G is the same as the 6K6GT or 6K6GT/6K6G.

# Replacement may require the addition of a shield can.
A

When the filament supply will stand one ampere additional drain.t

I

AD 
AF 
AG 
AX 
B 
BX 
E 
G 
H 
LA 
PZ 
PZH 
00 
D 1/2 
DI 
DEI 
KR1 
RE1 
01 
1 
01AA 
01B 
1A4 
1A4T 
1B4T 
1B5 
1D5G 
1D5GT 
1E5G 
1E5GT 
G2 
G2S 
RE2 
S02

6U5 
6X5MG 
6Z3 
6Z4 
7A7LM 
7B5LT 
7B6LM 
7B8LM 
7C5LT 
12A8G 
12 B7 
12B7ML 
12J7G 
12K8 
12Q7G 
12SA7G 
14Z3 
AC22 
24 
KR25 
25/25S 
25A6MG 
25A7 
25A8 
25S 
25Z5MG 
25Z6MG 
27HM 
KR28 
35 
35A5LT 
35L6G 
35Z3LT 
35Z5G

36A 
37A 
38A 
39 
39A 
43MG 
44 
45A 
HZ50 
51 
51S 
56A 
57A 
58A 
64 
64A 
65 
65A 
67 
67A 
68 
68A 
71 
71B 
BOM 
81M 
G84 
84 
85S 
87S 
88 
88M 
88S 
95

98 
WX99 
112 
112A
117L7GT

120 
171 
171A 
171AC 
171B 
182A 
182B 
V199 
X199 
200 
201 
201A 
202 
210 
213 
216 
216B 
220 
222 
224 
224A 
226 
227

230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
245 
247 
250 
280
280M 
281 
288 
C299 
X299 
401A 
482A 
482B 
483 
585 
586 
P861
951 
986 
1232

84/6Z4 
X99 
12A 
12A 
117L7GT 
117M7GT 
117L7GT 
117M7GT 
20 
71A 
71A 
71A 
71A
A71A 

**183/483 
V99 
X99 
00A 
01A 
01A 
10 
10 
80 
81 
81 
20 
22 
24A 
24A 
26 
27

2A3H 
G4 
G4S 
KR5 
5Y3 
5Z4GT/G 
5Z4MG 
6A7S 
6A8MG 
6AC5MG 
6B6 
6B6MG 
6B7S 
6B8GT 
6C5MG 
6F5MG 
6F6GT 
6F6MG 
6F7S 
6G5 
6H5 
6H6MG 
6J7MG 
6K6MG 
6K7MG 
6L7MG 
6N6MG 
6N7GT/G 
6P7 
6^6G 
6T7G/6^6G 
6<47MG 
6R7MG 
6SQ7G

1-V 
82 
83 
01A 
V99 
X99 
20 
40 
01A 
6A4/LA 
47 
2A5 
01A 
81 
80 
27 
1-V 
80 
01A 
1-V 
01A 
A01A 
1A4P 
1A4P 
1B4/951 
1B5/25S 
1D5GP 
1D5GP 
1E5GP 
1E5GP 
2S/4S 
2S/4S 
81 
50

A2A3
2S/4S
2S/4S
6A4/LA
5Y3G
5Z4
5Z4

#6A7
#6A8GT
6AC5G
6B6G
6B6G

#6B7
6B8 or 6B8G

#6C5GT
#6F5GT
6F6 or A6K6GT/G
6F6 or 6F6G

#6F7
6U5/6G5
6U5/6G5

#6H6GT
#6J7GT
6K6GT/G

#6K7GT
6L7 or #6L7G
6N6G
6N7 or 6N7G

#6P7G
6T7G
6T7G

#6Q7GT
#6R7GT
6SQ7GT/G

30 
31 
32 
33 
34 
35/51 
36 
37 
38 
39/44 
40 
45 
47 
50 
80 
83V 
81 
83V 
V99 
X99 
01A 
A71A
182B/482B 
183/483 
50 
50 
84/6Z4 
1B4/951 

t83
7G7/1232

6U5/6G5 
#6X5GT/G 
1-V 
84/6Z4 
7A7 
7B5 
7B6 
7B8 
7C5 
12A8GT 
14A7/12B7 
14A7/12B7 
12J7GT 

#12K8GT 
12Q7GT 
12SA7GT 
12Z3 
24A 
24A 
2A5 
1B5/25S 
25A6GT 
25A7GT 
25A7GT 
1B5/25S 
25Z6GT/G 
25Z6GT/G 

A56
84/6Z4 
35/51 
35A5 
35L6GT/G 
35Z3 
35Z5GT/G

36 
37 
38 
39/44 
39/44 
25A6GT 
39/44 
45 
12Z3 
35/51 
35S/51S 

A76 
A6C6 
A78 
A36
36 

A39/44 
39/44 

A37
37 

A38
38 
71A 
71A 
83V 
81 
2Z2/G84 
84/6Z4 

#85 
#A6C6

83V 
#6K70T 
A#6D6
2A5

* Bantam tubes may vary in the type designation for identical tubes. For example 
the 6K6GT/G is the same as the 6K6GT or 6K6GT/6K6G. This change in marking was 
made to indicate the tubes which may be used to replace “G“ and metal tubes of 
the equivalent types under normal circumstances and lessen the number of tube 
types required for replacement. However, the substitution of a bantam for the 
other tubes may require an addition or change in the external tube shielding.

Replacement satisfactory in parallel filament circuits. In 
series circuits provisions must be made to supply proper 
filament or heater current.
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and. complete Receiving Tube Data Chart made available to the 
Radio Trade.

ed for ability to serve 
types of Raytheon Tubes 
requirements.
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a complete line of all 
to meet your most exacting

The SalesxPromotion Department sincerely believes the user 
will find this new edition possesses even higher standards than previous 
issues andisnot only'helpful but a real necessity to Radio Technicians, 
Experimenters, and All Others Concerned in the maintenance of Radio 
Apparatus.

Raytheon, World’s Largest Exclusive Manufacturer of Radio 
Tubes, has for many years been accredited with publishing the most con
structive and complete Receiving Tube Data Chart made available to the

The Raytheon Data Chart is only 
Sales Helps available to the Trade, 
the nearest Raytheon office, or, 
Distributor.

The Sales Promotion Department also hopes the user will be 
reminded of the uniformly high quality of Raytheon Tubes maintained 
through the many years, and will favor the Raytheon Tube Distributor in 
his area when radio tubes are needed. Each Distributor has been select

ability to serve the Radio Trade with 
of Raytheon Tubes and is prepared

one of the many Service and 
For complete information, consult 

better still, your nearest Raytheon
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The Interchangeable Tube Section has been made complete to the 
extent that it includes all obsolete types for which interchangeable 
types are available.

Cv

(7\ Z?)

wx w

In this new edition of the Raytheon Characteristic Data Chart, 
there has been included a considerable amount of information not appear
ing in the preceding editions. A multitude of new tube types have been 
introduced and these are listed in proper RMA sequence with their essen
tial features and operating characteristics. For each of the active 
tube types listed there is given complete information on the base 
connections and in addition the size and type of base. There is also 
given for each tube type the bulb style and size,and the outline dimen
sions of the complete tube.

Z3) gX

With these additions,this chart contains a useful and compact 
summary of the essential information on American receiving tubes. It has 
been designed for radio servicemen, radio dealers, receiver engineers, 
and all others who have to do with the application of radio receiving 
tubes. The number of tube types has become so great that a simple wall 
chart is no longer practicable. The present booklet form has been 
chosen as being most convenient for general use. Holes have been 
provided so that this booklet may be easily mounted on the wall by rings 
for use as a wall chart or Inserted in a loose leaf notebook for bench 
or desk use.
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