










































































































































































































































































































Service 

Relay 
Energizer 

Plate Screen �g�:�;�~� 
Volts Volts Volts 

Plate Screen 
Milli- Milli­
am- am­

peres peres 

Rp, 
Ohms 

Gm, p. 

p.mhos �~�~�~�-

Load 
for 

Rated 
Out­
put, 

Ohms 

Power 
Out­
put, 

Watts 

DC control-grid supply voltage for anode conduction: 2.5 volts at Ebb -105 
volts doc. Ecc, �~�O� volts, RL �~�2�2�,�0�0�0� ohms, Rg, �~� 1.0 meg Rg1 �~�O� 

------1----;------;--....------,----;------,----;------,----;--
Class A 
Amplifier 

Class A 
Amplifier 

120 

400 
250 

225 
250 

Rk �~� 0.9 
1500 

16.5 
14 

87 
140 

4.0 
12 

31,000 1.750 54 

27,000 9.000 
12,000 11 ,000 

3,000 
1.500 

20 
12.5 

------ ------------- --------1-----''----...:......_--'--
Class A 
Amplifier 

45 
30 

1.0 
1.0 

0.35 
0.35 

400,000§ 1.000R,!! �~� 5.0 meg; Rg, �~� 
400,000§ 1.000 41 K; Rg1 �~�5�.�0� meg 

------ -------------- -------1----------
Class A 
Amplifier 

45 
30 

3.0 
3.0 

1.0 
1.0 

180,000§ �3�,�0�0�0�R�g�l�~�2�.�0� meg; �R�g�2�~�1�5�k� 
180,000§ �3�,�0�0�0�R�g�l�~�2�.�0� meg 

------ ---------------------1----------
Class A 
Amplifier 

250 

100 

11 4.2 

10.8 4.4 

1,000,000§ 4,400E,3 �~�O� volts 

250,000§ 4,300E" �~�O� volts 

------- -------------------1--------
Class A 250 150 Rk �~� 7.4 2.6 1,400,000§ 4,600E" �~�O� volts 
Amplifier 100 

Tube 
Type 

6525 

149 

6533@ 

6550 

6611@ 

6612@ 

6660 

6661 

------ --------------- ----- ---------- ------
Class A 
Amplifier 

250 

100 

9.2 3.3 

9.0 3.5 

1,300,000§ 3,600E,3 �~�O� volts 

250,000§ 3,650E" �~�O� volts 

�-�-�-�-�-�~�-�~�-�-�~�-�~�-�~�-�-�~�~�-�-�-�-�-�­
Max d-c output current per plate =9.0 maj max peak inverse voltage =250 
volts; max peak current per plate = 54 rna 

Rectifier 
Service 

-------1----,-------;----,----;----;------,--...,.....----,.--.,---
Class A 
Amplifier 
Class ABI 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

Class A 
Amplifier. 

Class A 
Amplifier 

250 

250 

250 

250 

150 

250 

250 
100 

Class A 250 
Amplifier. 100 

Class A 
Amplifier 

Class A 

210 

100 

250 

250 

150 

110 

12.5 

15 

3.0 

�R�k�~� 

200 

8.5 
o 

2.0 
1.0 

210 Rk �~� 
120 

45t 

70t 

30t 

10 

18 

10 

10.5 
11.8 

1.2 
0.5 

20t 

8.0 

4.5t 

5.0t 

7.0t 

3.5 

5.3t 

52,000§ 4,100 5,000 

10,000 
t 

150,000§ 11,000 g, tied 7,500 
to k 

400,000§ 5,200 

5,000§ 8,500 

1O,900§ 5,500 

40 

60 

7,700§ 2,200 17 
6,500§ 3,100 20 

62,000§ 1.600 100 
80,000§ 1.250 100 

300,000 1l,000 E" �~� 15,000 
Ov 

4,800 35 

4.5 

10 

2.8 

1.0 

�R�k�~� 

100 Amplifier. 
�-�-�-�-�-�-�-�~�-�-�~�-�~�-�~�-�~�-�-�~�-�~�-�~�-�~�-

Full-Wave Max d-c output current =90 rna; max peak inverse voltage = 1,450 
�-�'�R�~�e�c�.�:�.�t�:�c�:�i�c�:�f�i�"�'�e�r�=�-�_� rms supply voltage �~�3�2�5� volts; max peak current per plate �~�3�3�0� rna 

�X�~�~�i�~�e�r� 130 1 130 �W�O�k�O�~� I 70 I 3.5 I - 112,0001 - I 2,0001 

§ Approximate. EBFor*both sections. 
* Minimum . 

volts; 

3.0 

6662 

6663 

6669 

6677 

6678 

6679 

6680 

6681 

6686 

6690@ 

6754 

6760 

�~� 
... Without external shield. 
t Zero signal. , Heater warm-up time controlled for 

F+ CI G3G2 P 
G3 SH 

6611 

• Grids 3 and 5 are screen. Grid 4 is signal-
input grid. 

# Conversion transconductance. 
+Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
+Screen supply voltage. 
�~�A�b�s�o�l�u�t�e� maximum rating. 
t Plate-to-plate. 
• Per section. 
�~�D�e�s�i�g�n� maximum rating. 

series-string service . 
S Plate supply voltage. 
II Input plate. 
a-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

i-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater . 
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Capacitance in 

Base 
Micromicrofarads 

Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen 

Input I 
Type nec-Construction tions Dwg Volts Amp Watts Volts Volts out-I Grid-

put plate , 
6761 Power Amplifier 9CE T-X 6.3 1.0 10 250 200 11. 5.0. 0.4. 

Pentode 
---------------------------

6788@ Sharp-Cutoff 8DL T-X 6.3 0.175 0.5~ 250~ 150~ 2.5 3.2 0.032 
Pentode 

---------------------------
6792 High-Vacuum 

Beam Tetrode 
8GL T-X 6.3 0.45 25 25,000 - 2.0. 4.0. 0.03. 

---------------------------
6814@ Medium-mu Triode 8DK 3-1 6.3 0.15 2.0 250 - 2.4 2.4 1.3 

---------------------------
68S9 Twin Triode 9A 6-3 

f2.6 0.225} 2.2~ 275~ - 4.0. 0.51. 3.0. 

6.3 • 0.45 4.0~ 0.38. 
Ea • ---------------------------

684$ High-Voltage 7EQ T-X 6.3 -.15 8.0 4000 150 3.95. 1.34. 0.067 
Regulator ... ---------------------------

6888 Dual-Control Pentode 8N 9-12 6.3 0.8 8.0~ 250~ 150~ 12. 6.5. 0.7. 

---------------------------
9001 Detector Amplifier 7BD 5-1 6.3 0.15 - 250 100 3.6 3.0 0.01 

Pentode ... ---------------- --- --- ------------ --- --- ------
900S Medium-Mu Triode 7BS 5-1 6.3 0.15 - 250 - 1.2 1.1 1.4 

----- ----------- --- --- --- ------ ---- --- --- --- ---
90013 Remote-Cutoff Pentode 7BD 5-1 6.3 0.15 - 250 100 3.6 3.0 0.01 ... 
----- ------------ ---- ------ ---------------------
9004 High-Frequency Diode 

(Acorn) 
4BJ 4-1 6.3 0.15 - - (- - - -

----- ----------- ------------------------------
9005 High-Frequency Diode 

(Acorn) 
5BG 4-1 3.6 0.165 - - - - - -

----- ----------- --- ---- ---- ---------------------
9006 High-Frequency Diode 6BH 5-1 6.3 0.15 - - - - - -

Metal tubes are shown in bold-face type, miniature tubes in italics. @Subminiature type. 

~~~§.*~@ 
48) S8G 6BH 7BD 7BS 7EQ 8DK 

~0~@ 
KEY 

BOL eGL 1M 9A 

• 
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Load 
Neg Plate Screen for Power 

Plate Screen MiIIi- MiIIi- Rp. G m • /J. Rated Out- Tube Service Volts Volts Grid Fac- Out- put, Type Volts am- am- Ohms /.Lrnhos tor peres peres put, Watts 
Ohms 

Class A 1130 130 Rk - 70 3.5 - 12,000 
Amplifier 100 

------- -------------------- --- ---- ------

6761 2,000 3.0 

Class A 100 100 Rk ~ 0.8 0.09 1,200,000 1,150 6788@ 
Amplifier 1500 

------ - --- ------------ ----- ------------ -------
High-Volt- 25,000 200 18 1.0 0.1 10,000,000 195§ 
age Shunt Max screen dissipation = 1.0 watts; max d-c cathode current = 10 rna 

6792 

Regulator 

Class A 
Amplifier 

100 10 4,800§ 6,000 29 6814@ 

Class A I 150 
Amplifier.) 

1 150 
l 100 

Rk~ 
220 

4.8 

8.5 

0.15 
17 

7,000§ 6,700 47 6829 

Class A 
Amplifier 

Gated 
Amplifier 

Class A 
Ampliflt.'r 

Class A 
Amplifier 

Class A 
Amplifier 

1500 

----
150 
150 
150 
150 
---

250 

250 

250 

100 

---
90 
90 
90 
90 

---
100 

100 

1.0 4.5 

--- ---

37.5 
9.4 2.5 

13.8 0.03 
0 2.0 
--- ---

3.0 2.0 

7.0 6.3 

3.0 6.7 

Ic~0.2 rna 

0.5 930,000§ 2,500 6842 

--- -----
19 Ic~190/J.a Ec3 =0 volts 6888 

Ec3 =0 volts 
Ec3 =0 volts 
Ec3 ~ -8.6 volts 

-------
0.7 1,000,000* 1,400 9001 

11,400 2,200 25 9002 

2.7 700,000 1,800 9003 

------- ---'------'----'----'----'-----'----'-----'---'---
Half-Wave 
Rectifier 

Half-Wave 
Rectifier 

Half-Wave 
Rectifier 

Max d-c output current =5 rna; max rms supply voltage =117 volts 9004 

Max d-c output current = 1.0 rna; max rms supply voltage = 117 volts 9005 

Max d-c output current =5 rna; max peak inverse voltage =750 volts; fms 
supply voltage ~270 volts; max peak current ~15 rna 

9006 

§ Approximate. 
• Without external shield. 
t Zero signal. 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
.,Maximum. 
.,Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
IfIScreen supply voltage. 
~Absolute maximum rating. 
t Plate-to-plate. 
.Per section. 
~Design maximum rating. 

EBFor both sections . 
* Minimum. 
~ Heater warm-up time controlled for 

series-string service. 
I Plate supply voltage. 
II Input plate . 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
eyele. 

I-Section 1. 
2-5ection 2. 
4 -A resistor of 3 ohms must be put in series­

with heater. 
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Base Ext'l Deli Nom Nom Con- Face- Face- Con- Anode Focus Deli 
Type Con- struc- lilate /;~~1 duc- Con- Meth- Meth- Angle Over-all Bulb 

nee- Degrees Length Diam 
tions tion hape tive tact od od , Inches Inches, Coating 

3KP4 11M Glass Round C No Base Elec Elec - 11~ 3 

------------------------------
3NP4. 5BV Glass Round C;A Yes Cavity Mag Mag 42 10 2ft --------------------------------------
5AHP4 8EF Glass Round C No Ball Elec Mag 53 11~ 4tt 

---------------------------------------
5AHP4-A 8EF Glass Round C;A No Ball Elec Mag 53 11~ 4ft 

--- ------------------------
5ALP4 9DF Glass Round C No Ban Mag Mag - 7U 4~ 

------------------------------
SAXP4 12S Glass Round C No Cavity Elec Mag 53 10% 4tt 

------------------------------------
5AYP4 5AYP4 Glass Round C;A Yes Ban Elec Mag 53 11 .... 4ft 

-------------------------------
5AZP4. 12AA Glass Round C;A No Cable Elec Mag 50 12h 5 

------------------------------
5BP4 11A Glass Round C No Base Elec Elec - 16~ 5U 

------------------------------
5FP4-A 5AN Glass Round C No Ban Mag Mag 53 11~ 4tt 
--------------------------------------
5QP4 5AN Glass Round C;A No Ball Mag Mag 53 11~ 4ft 
--------------------------------------
5QP4-A 5AN Glass Round C;A No Ball Mag Mag 53 11~ 4ft --------------------------------------
5TP4. 12C Glass Round C;A Yes Cavity Elec Mag 50 11~ 5 

------------------------------
7AP4 5AJ Glass Round C No Base Elec Mag 55 7~ 7 

-------------------------------
7CP4 8BQ Glass Round C No Ban Elec Mag 57 13t.- 7 

------------------------------
7DP4 12C Glass Round C Yes Cavity Elec Mag 50 14t.- 7h 

--------------------------------------
7EP4 11N Glass Round C No Base Elec Elec - 15~ 7 

------------------------------
7GP4 14G Glass Round C No Base Elec Elec - 14~ 7 

--------------------------------------
7HP4 12N Glass Round C Yes Ball Mag Mag 50 13 71. --------------------------------------
7JP4 14G Glass Round C No Base Elec Eilec - 14~ 7 

--------------------------------------
7NP4. 14N Glass Round C;A No Cap Elec Mag 35 19~ 7 

-------------------------------
7QP4 12D Glass Round C No Cavity Mag Mag 52 12~ 71. ------------------------------
7RP4 12N Glass Round C;A Yes Cavity Mag Mag 50 14t.- 7h 

----------------------------
7TP4 12Q Glass Round C;A No Cavity Elec Mag 50 13~ 71. 

---------------------------
7WP4. 14N Glass Round C;A Yes Cap Elec Mag 35 19t.- 7 

~ * ~0 
3 -:- 6 ___ 6 

=1 5 2
:::-

7 --
2 7 

I 5 I I 8 I 8 
5AYP4 KEY 

8EF 9DF 5A.I SIV 880 

~ == 
2 -:- II 

f 2 

KEY KU 12AA 
11M liN 



8:eater 
Volts/ 
Amp 

6.3/0.6 

Max 
Anode 
Volts 

8,000L> 
2,400. 

6.3/0.6 3.300 L> 
1.500. 

6.3/0.6 

KEY 
12Q 

KEY 
14N 

Max 
Grid 2 
Volts 

410 

Anode 
Volts 

6,000L> 
1.430. 

2,500L> 
650. 

W:§-
-- 1 

2 \I 
1 1 

125 

Grid 2 
Volts 
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Typical Operating Conditions 

[ 
G~tll [RETMA Focus 
Cutoff Focus Coil 
Volts Coil No. Distt 

Focus 
Current 
inma 

Ion 
Trap 

Magnet 

Type 

Double 7DP4 

7EP4 

None 

A-Aluminized screen to increase 
output. 

C-Clear (untinted) faceplate. 
G-Grey (filter) faceplate. 
~ Diagonal measurement for rectangular 

tubes, 
t Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
L>Accelerator anode and collector. 
.Anode No. 1 (Focus); under typical 

operating conditions center value of volt­
age for focus is shown. Voltage should be 
adjustable about this value. 

t For visual extinction of undeftected 
focused spot. 

,i/Deftection factor . 
• Designates projection type. 
* For viaual extinction of focused raster. 
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Type 

8AP4 

BaBe 
Con­
nee­
tions 

Con­
strue­
tion 

Faee- Face­
lIlate plate 
Shape Finish 

12H Metal Round C 

Ext'! 
Con­
due­
tive 

Coating 

Anode Focus Deft Deft Nom 
Con- Meth- Meth- Angle Over-all 
tact od od Degrees Length 

'If Inches 

Metal Cone Mag Mag 54 14U 

Nom 
Bulb 
Diam 

IneheB~ 

8~ ----1------------------------------ ---
8AP4-A 12H Metal Round G Metal Cone Mag Mag 54 14U 8~ 
----1------------------------------ ---
8BP4 14G Glass Round C No Base Elec Elee 16~ 8~ 

----1-------------------------------- ---
8DP4 12AB Glass Reet G Yes Cavity Elee Mag 90 8I'. 

----1----------------------------
8XP4 128 Glass Reet G No Cavity Elee 0 Mag 90 l1I'. ----1------------------------------ ---
9AP4 6AL Glass Round C No Cap Elee Mag 40 21 9 

----1------------------------------ ---
9CP4 4AF Glass Round C No Cap Mag Mag 15~ 9,... 
9QP4 12AD Glass Reet C No None Elee Mag 70 12~ 8% 

-----1,------------------------------- ---
10ABP4 12L Glass Rect C Yes Cavity Elec Mag 90 10~ 

----1-------------------------------- ---
10ABP4-A 12L Glass Rect C; A Yes Cavity Elec Mag 90 11~ 10~ 

10ABP4-B 12L Glass Reet G Yes Cavity Elec Mag 90 

----1--------------------------' ------ ---
10BP4 12N Glass Round C Yes Cavity Mag Mag 50 17% 10~ ----1------------------------------ ---
10BP4-A 12N Glass Round G Yes Cavity Mag Mag 50 17% 

lOBP4-C 12N Glass Round C; A Yes Cavity Mag Mag 50 17% 10~ 

10BP4-D 12N Glass Round G; A Yes Cavity Mag Mag 50 17 % 10~ ---------------------------------
10CP4 12N Glass Round C Yes Ban Mag Mag 50 16% 10~ 

10DP4 12M Glass Round C;A No Cavity Elec Mag 50 17% 

----1------------------------------ ---
lOFP4 12N Glass Round C; A Yes Cavity Mag Mag 50 17% 10~ 
----1------------------------------ ---
10FP4-A 12N Glass Round G; A Yes Cavity Mag Mag 50 17% 1O~ 

---------------------------------
10GP4 14G Glass Round C No Base Elee Elec IBM 10~ 

----1------------------------------ ---
10HP4 14G Glass Round C No Base Elee Elec 19U 10 

--,----1---------------------------------
IOMP4 12G Glass Round C Yes Cavity Mag Mag 52 17 10~ 
----1------------------------------- ---
IOMP4-A 12G Glass Round G Yes Cavity Mag Mag 50 17 10~ 

10RP4 12L Glass Round C; A Yes Cavity Elec Mag 50 167il 107il 

----1------------------------------- ---
108P4 12Q Glass Round G;A No 

\i1C
3 

4 ~'4 ~ -=- -:: 
2 - 2 .:" 5 ::-

- 5 3 --.. 

2 t 
I 6 I 6 t 

4&' 6AL 12AB 

KEY 
12M 

Cavity Elee Mag 50 16% 1O~ 



Heater 
Volts/ 
Amp 

6.3/0.6 
---
6.3/0.6 
---

6,3/0.6 

----
6.3/0,6 

-----
6.&/0,6 
---

2.5/2.1 

---
2.5/2.1 
----

4.7/0.3 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0,6 

----
6.3/0.6 
----

6.3/0.6 
---

6.3/0.6 
---

6,3/0.6 
----

6.3/0.6 
---

6.3/0.6 

----
6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 

6.3/0.6 
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Typical Operating Conditions 

Max Max 

I I 

Neg Anode Grid 2 Anode Grid 2 Grid 1 I RETMAI 
Focus I Focus I Ion 

Type 
Volts Volts Volts Volts Cutoff Focus Coil Current Trap 

Volts Coil No. Distt in ma Magnet 

9,000 7,000 24 to 62* 
-~~-I-~~-I~-I~~~-

8AP4 
---~ --- ~--- -----

9,000 - 7,000 24 to 62' 106 37<: 115 Single 8AP4·A 
---~ ~-- -----

6,600/',. - 6,000/',. - 72 to 168 DI.D2~ ~146 to 198 volts/inch 8BP4 
3,100'- 2,010'- t D3·D4 ~ ~124 to 168 volts/inch 
---- ---- --~- -------- -----

8,000 ~ 400 6,000/',. 150 13 to 29* - - - Single 8DP4 
500.- 165.-
-------- -------- ----------------
20,000 500 16,000 300 28 to 72* - - - None 8XP4 
------- ---------------------------------

7,000/',. 250 7,000/',. 250 75t - - - None 9AP4 
2,000'- 1,425'-
------- ---------------------------------

7.000 - 6,000 - 90t - - - None 9CP4 
------- -------- -------------------------

6,800/',. 300 5,500/',. 200 +28 to - - - Single 9QP4 
+1.000 200.- +52-
-500'-~ 
--.------ ---------------------------------
12,000/',. 500 7,500/',. 300 38 to 62- - - - Single 10ABP4 
+ 1.000 
-500.-

250. 

--------- ---------------------------------
12,000/',. 500 7,500/',. 300 38 to 62- - - - Single 10ABP4·A 
+1.000 
-500.-

250.-

------- --------------------------------
12,000/',. 500 7,500/',. 300 38 to 62- - - - Single 10ABP4·B 
+1,000 250.-
-500.-
------- ---------------------------------
12,000 410 11,000 300 28 to 72* 109 4Y. 100 Double 10BP4 
------- --------------------------------
12,000 410 11,000 300 28 to 72* 109 4Y. 100 Double 10BP4·A 
------- ---------------------------------
10,000 410 9,000 300 28 to 72' 106 37<: 110 Single 10BP4·C 
------- ------------------------
10,000 410 9,000 300 28 to 72' 106 37<: 110 Single 10BP4·D 
------- -----------------------
12,000 450 9,000 250 30 to 66t - - - None 10CP4 
----~-- -------------------- ---- ---------
1O,000/',. 410 9,000/',. 250 36 to 84t - - - None 10DP4 
3,600'- 2,900'-
----~-- ---------------------------------
12,000 410 11,000 300 28 to 72* 106 37<: 110 None lOFP4 
------- ---------------------------------
12,000 410 11,000 300 28 to 72* 106 37<: 110 None 10FP4·A 
------- --------

5,000/',. - 5,000/',. - 60 to 140 Dl·D2~ ~125 to 165 volts/inch 10GP4 
2,000'- 1,550'- t D3·D4~ ~100 to 135 volts/inch 
-------- ------------

5000/',. - 5,000/',. - 60 to 140 Dl·D2~ ~110 to 150 volts/inch 10HP4 
2,000'- 1,500'- t D3·D4~ ~85 to 115 volts/inch 
------- ------------
10,000 - 9,000 - 24 to 62* - - - Double 10MP4 
------- ---------------------------------
10,000 - 9,000 - 24 to 62' - - - Double lOMP4-A 
------- ----------------,---------------
16,000/',. 500 14,000/',. 300 28 to 72- - - - None 10RP4 
+1.000 123.-
-500.-

--- ------------ ~---- -------- --_. -----

14,000/',. 410 12,000/',. 200 18 to 48' - - - None 10SP4 
2,700'- 1,650'-

A-Aluminized screen to increase light 
output. 

t For visual extinction of undeflected 

C-Clear (untinted) faceplate. 
F -Frosted faceplate surface to reduce re· 

flection. 
G-Grey (filter) faceplate. 
4IJ Diagonal measurement for rectangular 

tubes. 
t Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
.6.Accelerator anode and collector. 
.-Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
~ Deflection factor. 
• Designates projection type. 
OOCathode -drive ~ervice. * For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
.Intensifier No.3 Anode. 
I Accelerator No.2 Anode. 
EBCenter valUe of voltage for convergence 

is shown .. Modulation should be applied 
to improve over-all convergence. 

YiWith cylindrical contour. 
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Type 

12AP4 

Base 
Con­
nee .. 
tions 

Con­
struc­
tion 

Face­
.plate 
Shape 

6AL Glass Round 

Face-

Ii~~'i, 

C 

Ext'l 
Con­
duc­
tive 

Coating 

No 

Anode Focus Deft 
Con- Meth- Meth-
tact od od 

Cap Elec Mag 

Deft 
Angle 
De­

grees'll 

35 

Nom 
Over-all 
Length 
Inches 

25 

Nom 
Bulb 
Diam 

Inches 

12 

---- -----------------------------------
12CP4 4AF Glass Round C No Cap Mag Mag 18% 12 
---- ----------------------------------
12JP4 12D Glass Round C No Ball Mag Mag 56 17~ 12 -----------------------------------
12KP4 12N Glass Round C; A Yes Cavity Mag Mag 17% 12", ---- ----------------------------------
12KP4-A 12N Glass Round G; A Yes Cavity Mag Mag 17% 12", 

-----------------------------------
12LP4 12N Glass Round C Yes Cavity Mag Mag 54 18~ 121. ------------------------------------
12LP4-A 12N Glass Round G Yes Cavity Mag Mag 54 18~ 12 I. 

12LP4-C 

12QP4 

12N Glass Round G; A Yes Cavity Mag Mag 54 18~ 12", 
--------- ---- ------------ ------------------

12D Glass Round C No Ball Mag Mag 55 17~ 12 ---- ----------------------------------
12QP4-A 12D Glass Round G No Ball Mag Mag 54 17~ 12 

12RP4 12D Glass Round C No Ball Mag Mag 56 17~ 12 ---- ----------------------------------
12TP4 12D Glass Round C No Cavity Mag Mag 54 18~ 12 
---- ---------------------------------
12UP4 

12UP4-A 

12UP4-B 

12VP4 

12D Metal Round C Metal Cone Mlig Mag 54 18~ 12", 

12D Metal Round G Metal Cone Mag Mag 54 18~ 12", -----------------------------------
12D Metal Round G; F Metal Cone Mag Mag 54 18~ 12", 

12G Glass Round C Yes Cavity Mag Mag 55 18 121. 
---- --------------------------------
12VP4-A 12G Glass Round G Yes Cavity Mag Mag 55 18 121. 

12WP4 12WP4 Glass Round G Yes Special Mag Mag 55 17~ 12", 

12XP4 12N Glass Round C Yes Cavity Mag Mag 60 18U 12 ------------------------------------
12YP4 12N Glass Round G Yes Cavity Elec 0 Mag 54 18~ 12", 

12ZP4 12N Glass Round C; A Yes Cavity Mag Mag 54 17% 12", ------------------------------------
12ZP4-A 12N Glass Round G; A Yes Cavity Mag Mag 54 17% 121. 

-----------------------------------
14AP4 12A Glass Round C No Base Elec Elec 24U 13 % 

----------------------------------
14BP4 

14BP4-A 

14CP4 

14CP4-A 

14DP4 

14EP4 

12N Glass Rect G Yes Cavity Mag Mag 70 16 P. 

12N Glass Rect G Yes Cavity Mag Mag 70 16~ 13 * 
----------------------------------------

12N Glass Rect G Yes Cavity Mag Mag 70 16 ~ 13 *" 
12N Glass Rect G; A Yes Cavity Mag Mag 70 16~ 13M 

------------------------------------
12D Glass Rect G No Cavity Mag Mag 70 16 ~ 13 *" 
12N Glass Rect G Yes Cavity Mag Mag 70 16~ 

-------------------------------------
14GP4 12L Glass Rect G Yes Cavity Elec Mag 70 

-----------------------------------
14HP4 12L Glass Rect G Yes Cavity Elec Mag 70 16* 13* 

~~ 
4AF 6AL 

12WP4 



Heater 
Volts/ 
Amp 

2.5/2.1 

----
2.5/2,1 
----
6.3/0,6 
-~~-

6,3/0.6 
-~~ 

6.3/0.6 
----
6.3/0.6 
-~~ 

6.3/0.6 
----
6.3/0.6 
-~-~ 

6.3/0.6 
-~--

6.3/0.6 
-~~ 

6.3/0.6 
---
6.3/0.6 
-~~ 

6.3/0.6 
----
6.3/0.6 
----
6.3/0.6 
----
6.3/0.6 
-~~ 

6.3/0.6 
----
6.3/0.6 
---
6.3/0.6 
---
6.3/0.6 
----
6.3/0.6 
---
6.3/0.6 
----
2.5/2.1 

----
6.3/0.6 
----
6.3/0.6 
--~ 

6.3/0.6 
~-~ 

6.3/0.6 
-~~-

6.3/0.6 
----
6.3/0.6 
--~ 

6.3/0.6 

~~-

6.3/0.6 
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Typical Operating Conditions 

Max Max 

I I 
Neg Anode Grid 2 Anode Grid 2 Grid 1 IRETMA I Focus 

I Focus I Ion 
Type 

Volts Volts Volts Volts Cutoff Focus Coil Current Trap 
Volts Coil No. Distt in ma Magnet 

7.0006 250 7,0006 250 75t ~ ~ ~ None 12AP4 
1,900. 1.460. 

----- ---- ------------------------~--~ -----
7,000 ~ 7,000 ~ 110t ~ ~ ~ None 12CP4 
---- ---- ------------ ---- -----------------
12,000 410 10,000 250 24 to 62* 106 3.0 146 None 12JP4 
---- ---- ----------------------------~~---
12.000 410 11,000 300 28 to 72* 106 3U 135 None 12KP4 
---- ---- ------------~~~- ~~-~ -------------
12.000 410 11.000 300 28 to 72* 106 3U 135 None 12KP4-A 
---- ---- ----------------------------~~~-~ 
12,000 410 11,000 300 28 to 72* 106 3U 110 Double 12LP4 
---- ---- ------------------------~~-~ ---~~ 
12,000 410 11,000 300 28 to 72* 106 3Ji 110 Double 12LP4-A 
---- ---- -------------------- ~~-~ ~--- ~~---
12,000 410 11.000 300 28 to 72* 106 3U 110 Double 12LP4-C 
~-~~ ---- ---- ~~~- ---~ -------~ ~-~~ ----~---~ 
12,000 410 10,000 250 24 to 62* 106 3.0 135 Single 12QP4 
---- ---- ------------------------~~-~ ~-~~~ 
12,000 410 10,000 250 24 to 62* 106 3 135 Single 12QP4-A 
~~~- ---- ~~-~ ----~~-~ ~-~~ ~~-~ ----~~-----~ 

12,000 410 10,000 250 24 to 62* 106 3.0 135 Single 12RP4 
---- ---- ---------------~ ~~-~ ----~~-~---~ 

12,000 410 11,000 250 24 to 62* 106 3U 110 Double 12TP4 
---- ---- ------------~-~~ -----------~ ~~~-
12.000 410 11,000 250 24 to 62* 106 3U 110 Single 12UP4 
-------- ------------~~-~ ----~~-~ ~~- -----
12,000 410 11,000 250 24 to 62* 106 3U 110 Single 12UP4-A 
---~ ---- ------------~~~---------
12,000 410 11,000 250 24 to 62* 106 3U 130 Single 12UP4-B 
----~~~- --------~~~- --~-------~~ ~-~~ ~-~-
12.000 ~ 11,000 ~ 28 to 72* ~ ~ ~ Double 12VP4 
----~--~ ---------------~ ~~-~ ~~-~ ---------
12,000 ~ 11,000 ~ 28 to 72* ~ ~ ~ Double 12VP4-A 
-------- ----~~~- --------~-~-
12.000 ~ 10,000 ~ 24 to 62* Special PM Unit ~ Single 12WP4 
---- ---- -~-- ~~-~ ---- -~---~~-

9,000 380 8,000 250 24 to 62* ~ ~ ~ Single 12XP4 
~--- ---~ ~-------~---~------~--- ~-------~ 
12,000 410 11,000 250 33 to 73t ~ ~ ~ Single 12YP4 
-------- ----~~-~ ~-~~ ~~-~ ~~~-~~~-~--- ~~---
12,000 410 11,000 300 28 to 72* 106 3U 135 Single 12ZP4 
~~~- ~~~- ~-~~ ~~-~ ---~ ---~ ----~~~- ~~-~ -----
12,000 410 11,000 300 28 to 72* 106 3U 135 Single 12ZP4-A 
----~~~- ----~--- ~~~-
8,000. 1800. 8.000. 1000. 40 to 120 DI-D2.~ ~104 to 156 volts/inch 14AP4 
40001 4,0001 t D3-D4~ ~104 to 156 volts/inch 
~------- ------------
12,000 410 11,000 250 24 to 62* 106 3U 110 Double 14BP4 
---- ----- ----~--~ ~~--~-~~ ~~-~ ---~ ~~--~-~-
12,000 410 11,000 250 24 to 62* 106 3U 95 Double 14BP4-A 
-------- ~------------------~ ~---
14,000 410 12,000 300 33 to 77* 109 3.0 92 Single 14CP4 
----~~-~ ---~ ~~-~ ~~------~-------
14,000 410 12,000 300 33 to 77t 109 3.0 92 Single 14CP4-A 
----~--~ ~.-~-~~-- ~~~-~-----------
14,000 410 11,000 250 24 to 62* 109 3.0 100 Double 14DP4 
~~----- ----~~~- ~~-- ~-~~ ~~-- ~--~ ----~~~-
14;000 410 12,000 300 28 to 72* 109 3.0 110 Single 14EP4 
-------- ----~-~~ ~--~ ------------

14.0006 500 12,0006 300 28 to 72* ~ ~ ~ Single 14GP4 
5,000. 2,550. 
---- ~-~~ ~-~~ ----~--- --~~ ~-------
14,0006 410 12.0006 300 28 to 72* ~ ~ ~ Single 14HP4 
+1.000, 108. 
-500. 

A-Aluminized screen to increase light 
output. 

t For visual extinction of undeflected 

C~Clear (untinted) faceplate. 
F-Frosted faceplate surface to reduce re­

flection. 
G~Grey (filter) faceplate. 
.,-r Diagonal measurement for rectangular 

tubes. 
t Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
6Accelerator anode and collector . 
• Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
~Deflection factor. 
.Designates projection type. 
* For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
.Intensifier No.3 Anode. 
1 Accelerator No.2 Anode. 
EBCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence. 

!fiWith cYlindrical contour. 
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Type 

14KP4 

-----
14KP4-A 

------
14NP4 

-----
14NP4-A 

-----
14QP4 

14QP4-A 

-----
14RP4 

-----
14RP4-A 

-----
l4SP4 

-----
l4WP4 

-----
14ZP4 

15AP4 

15CP4 
-----
15DP4 

15DP4-A 
-----
15EP4 

15GP22 

15HP22 

16AP4 

16AP4-A 

Base Ext'l Deft Nom Nom Con- Face- Face- Con- Anode Focus Deft Con- struc- plate j,late duc- Con- Meth- Meth- Angle Over-all Bulb 
nec- tion Shape inish tive tact od od De\rees Length Diam 
tions Coating Inches Inches' 

12N Glass Rect C Yes Small 
Cap 

Mag Mag 70 16~ 13* 

------------------------------------
12N Glass Rect G Yes Small 

Cap 
Mag Mag 70 1631 13* 

--------------------------------- ----
12L Glass Rect G Yes Cavity Elec Mag 90 14ft 14 

--------------- ------------------ -.--~ 

12L Glass Rect G;A Yes Cavity Elec Mag 90 1416 14 

---------------- ----------------------
12L Glass Rect G Yes Cavity Elec Mag 70 16,0,- 13tt 

-------------------------------------
12L Glass Rect G;A Yes Cavity Elec Mag 70 16,0,- 13* 

------------------------- -----------
12L Glass Rect G Yes Cavity Elec Mag 90 14/& 14 

------------------------------------
12L Glass Rect G;A Yes Cavity Elec Mag 90 14fe 14 

------------------------- ------------
12L Glass Rect G;A Yes Cavity Elec Mag 85 14 .... 14 

-------------------------------------
12L Glass Rect G;A Yes Cavity Elec Mag 90 13h 14 

------------------------------------
12L Glass Rect G;A Yes Cavity Elec Mag 90 1316 14 

-----------------------------------
12D Glass Round C No Ball Mag Mag 57 2031 1531 

-----------------------------------
12D Glass Round C No Cavity Mag Mag 57 2031 1531 

-----------------------------------
12D Glass Round C No Ball Mag Mag 57 2031 1531 

-----------------------------------
12D Glass Round G No Ball Mag Mag 57 2031 1531 

-----------------------------------
12D Glass Round C No Small 

Cap 
Mag Mag 52 22-h 15~ 

--------------------
20A Tricolor Tube (3-gun Yes Flange Elec Mag 45 25* 14% 

shadow-mask type; 
phosphor-dots on glass 
plate mounted inside 
tube) 

--------------------
20A Tricolor Tube (3-gun 

shadow-mask type; 
phosphor-dots on face-

Yes Flange Elec Mag 45 25* 14% 

plate) 

12D Metal IRound I C Metal Cone ~ Mag - --5-3-- 22U 15~ 
-----------------------------------

12D Metal Round G Metal Cone Mag Mag 53 21 * 15~ 

KEY 
12N 20A 



Heater 
Volts/ 
Amp 

Max 
Anode 
Volts 

Max 
Grid 2 
Volts Grid 2 Anode Volts Volts 

159 

Typical Operating Conditions 

I G~idgl IRETMA I 
Focus I Focus I Ion 

Type 
Cutoff Focus Coil Current Trap 
Volts Coil No. Distt in rna Magnet 

6.3/0.6 10,000 :l80 9.000 250 24 to 62' Single 14KP4 

6.3/0.6 14,000 

6.:1/0.6 14,0006 
+1,000 
-500. 

6.3/0.6 14,000 6 
+1,000 
-500. 

6.3/0.6 11,000 6 
+1,000 
-500. 

6.3/0.6 11,0006 
+1,000 
-500. 

410 

500 

500 

500 

500 

10,000 

12,0006 
150. 

12.0006 
150. 

9,0006 
100. 

9.0006 
100. 

2,50 24 to 62' Single 14KP4-A 

:100 28 to 72* Single 14NP4 

:100 28 to 72* Single 14NP4-A 

250 24 to 64* Single 14QP4 

250 24 to 64* Single 14QP4-A 

6.3/0.6 14,000 6 400 10,0006 
150. 

:100 26 to 70* Single 14RP4 
+500 
-500. 

-------- ----
6.3/0.6 14,000 6 400 10,0006 

150. 
:300 26 to 70* Single 14RP4-A 

+500 
-500. 

6.:1/0.6 14,0006 
+1,000 
-500. 

6.3/0.6 14,000 6 
+1,000 
-500. 

500 

500 

12,0006 
108. 

12,0006 
150. 

300 28 to 72* Single 14SP4 

:100 28 to 72* None 14WP4 

6.3/0.6 14,0006 500 12,0006 
225. 

300 28 to 72* None 14ZP4 
+1,000 
-500. 

-------- ----
6.3/0.6 15,000 410 12,000 250 24 to 62* 106 159 None 15AP4 

6.3/0.6 15,000 410 12,000 250 24 to 62* 106 3.0 115 Double 15CP4 

6.3/0.6 15,000 410 12,000 250 24 to 62* 106 3.0 140 Single 15DP4 

6.3/0.6 15,000 410 12,000 250 24 to 62* 106 3 140 Single 15DP4-A 

6.3/0.6 10,000 380 10,000 250 24 to 62* Single 15EP4 

---------- ---------- -----------'--------
6.3/1.8 20,0006 

5,000. 
500 20.0006 

3,100. 
200 45 to 100 

* 
Convergence method-Electro­
static. Max convergence voltage 
11000. Typical convergence volt-

age 9350 Ell. 

15GP22 

----------- --------- -----------------
6.3/1.8 20,000 6 

5,000. 
500 20,0006 

3,100. 
240 45 to 100 Convergence method-Electro-

* static. Max convergence voltage 
11000. Typical convergence volt-
age 9300 Ell. 

15HP22 

--------- -------- -----,----...,..---,---1-----
6.3/0.~ 14,000 __ ~_ 12,000 300 28 to 72* 109 I 3.0 I 80 I Double 16AP4 

6.3/0.6 14,000 410 13.000 300 28 to 72* 109 31 j16 107 Double 16AP4-A 

A-Aluminized screen to increase light t For visual extinction of undeflected 
output. focused spot. 

C-Clear (untinted) faceplate. ~Deflection factor. 
F-Frosted faceplate surface to reduce re- • Designates projection type. 

:flection. * For visual extinction of focused raster. 
G-Grey (filter) faceplate. DAutomatic electrostatic focus. No ex-
~ Diagonal measurement for rectangular ternal focus connection required. 

tubes. ..Intensifier No.3 Anode. 
t Distance between yoke reference line and I Accelerator No.2 Anode. 

center of focus-coil air gap; in inches. EBCenter value of voltage for convergence 
.6.Accelerator anode and collector. is shown. Modulation should be applied 
• Anode No. 1 (Focus); under typical to improve over-all convergence. 

operating conditions center value of Y;With cylindrical contour. 
voltage for focus is shown. Voltage 
should be adjustable about this value, 
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Base 
Con- Con-

Type struc-nec- tion tions 

16ABP4; 12P Glass 

---
16ACP4 12P Glass 

-------
16AEP4 12L Glass 

---
16AFP4 12L Glass 

-----------
16CP4 12D Glass -----------
16DP4 12D Glass 
-----------
16DP4-A 12D Glass 

---
16EP4 12D Metal 

---
16EP4-A 12D Metal 

---
16EP4-B 12D Metal 

---
16FP4 12D Glass 
-----------
16GP4 12D Metal 

------
16GP4-A 12D Metal 

---
16GP4-B 12D Metal 
-----------
16GP4-C 12D Metal 

---
16HP4 12N Glass 

---
16HP4-A 12N Glass 

---
16]P4 12N Glass 

---
16]P4-A 12N Glass ---
16KP4 12N Glass 

---
16KP4-A 12N Glass 

---
16LP4 12N Glass 
-----------
16LP4-A 12N Glass 

---
16MP4 12N Glass 

---
16MP4-A 12N Glass 

---
16QP4 12D Glass 

---
16RP4 12N Glass 

------
l6RP4-A 12N Glass 

---
16SP4 12N Glass ---
16SP4-A 12N Glass 

---
16TP4 12N Glass 

Face-
plate 

Shape 

Reet 

---
Round 
---
Reet 

---
Reet 

---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Reet 
---
Reet 
---
Round 
---
Round 
---
Round 
---
Round 
-~-

Reet 
---
Rect ---
Reet 
---
Round 
---
Round 
---
Reet 

Face-
plate 

Finish 

G 

---
G 

---
G 

---
G;A 

---
C 

---
C 

---
G 

---
C 

---
G 

---
G;F 

---
C 

---
G 

---
C 

---
G;F 

---
C;F 

---
C 

---
G 

---
C 

---
G 

---
G 

---
G;A 

---
C 

---
G 

---
C 

---
G 

---
G 

---
G 

---
G;A ---
C ---
G ---
G 

KEY 
12N 

Ext'i 
Con-
duc-
tive 

Coating 

Yes 

---
Yes 
---

Yes 

---
No 

---
No 
---

No 
---

No 
---

Metal 
---

Metal 
---

Metal 
---

No 
---

Metal 
---

Metal 
---

Metal 
---

Metal 
---

Yes 
---

Yes 
---

Yes 
---

Yes 
---

Yes 
---

Yes 
---

Yes 
---

Yes 
---

Yes 
---

Yes 
---

No 
---

Yes ---
Yes 
---

Yes 
---

Yes 
----

Yes 

Deft Nom Nom Anode Focus Deft Angle Over-all Bulb Con- Meth- Meth-
tact od od De- Length Dian 

grees, Inches Inchel 

Cavity EleeD Mag 70 18~ 16~ 

----------------- ---
Cavity EleeO Mag 60 20~ 16)1 
----------------- ---
Cavity Elee Mag 70 18~ 16~ 

----------------- ---
Cavity Elee Mag 70 19~ 16~ 

----------------- ---
Cavity Mag Mag 52 21% 15~ 
----------------- ---
Cavity Mag Mag 60 20~ 15~ ----------------- ---
Cavity Mag Mag 60 20~ 15~ 
------------- ---- ---
Cone Mag Mag 60 19,0. 15~ 
----------------- ---
Cone Mag Mag 60 19h 15~ 
----------------- ---
Cone Mag Mag 60 19fo- 15~ -----------------
Ball Mag Mag 62 20M 16)1 
----------------- ---
Cone Mag Mag 70 17M 15~ 
----------------- ---
Cone Mag Mag 70 17M 15~ 
----------------- ---
Cone Mag Mag 70 17M 15~ 
----------------- ---
Cone Mag Mag 70 17tt 15~ 
----------------- ---
Cavity Mag Mag 60 21M 15~ ----------------- ---
Cavity Mag Mag 60 21M 15~ ----------------- ---
Cavity Mag Mag 60 20~ 16)1 
----------------- ---
Cavity Mag Mag 60 20~ 16)1 
----------------- ---
Cavity Mag Mag 70 18~ 16)1 
----------------- ---
Cavity Mag Mag 70 18~ 16)1 ----------------- ---
Cavity Mag Mag 52 22M 15~ 
----------------- ---
Cavity Mag Mag 52 22M 15% 
----------------- ---
Cavity Mag Mag 60 21~ 15~ 
----------------- ---
Cavity Mag Mag 60 21~ 15~ 
------------- ---
Cavity Mag Mag 70 19~ 16 ----------------- ---
Cavity Mag Mag 70 18~ 16~ 
----------------- ---
Cavity Mag Mag 70 18~ 16~ 
----------------- ---
Cavity Mag Mag 70 17fo- 15~ ----------------- ---
Cavity Mag Mag 70 17fo- 15~ 
----------------- ---
Cavity Mag Mag 70 18~ 16)1 



Heater 
Volts/ 
Amp 

6.3/0.6 

----
6.3/0.6 
----

6.3/0,6 

---
6.3/0.6 

---
6.3/0.6 
---

6.3/0.6 
----

6.3/0;6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
---

6.3/0.6 
----

6.3/0.6 
---

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
---

6.3/0.6 
---

6.3/0.6 
----

6.3/0.6 
----

6,3/0.6 
---

6.3/0.6 
---

6.3/0.6 
---

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
---

6.3/0,6 
----

6.3/0.6 
---

6.3/0.6 
---

6.3/0.6 
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Typical Operating Conditions 

Max Max 

I I 

Neg Anode Grid 2 Anode Grid 2 Grid I IRETMAI 
Focus 

I Focus I Ion Type 
Volts Volts Volts Volts Cutoff Focus Coil Current Trap 

Volts Coil No. Distt in ma Magnet 

16,000 500 14,000 300 28 to 72- - - - Single 16ABP4 

-------- ------------~~----------
14,000 410 13,000 250 33 to 68t - - - Double 16ACP4 
-------- --------------------------------
16,000 410 14,000 f':" 300 28 to 72- - - - Single 16AEP4 
+1.000, 126. 
-500. 

-------- -----------------------
16,000 410 12,000 f':" 250 24 to 62- - - - - 16AFP4 
+1,000, 108. 
-500. 

-------- ---------------------------------
15,000 410 12,000 250 24 to 62* 106 3U 110 Double 16CP4 
---- ---- ---------------------------------
15,000 410 12,000 250 24 to 62* lOB 3U 115 Double 16DP4 
-------- ------------------------
15,000 410 12,000 250 24 to 62* 109 34 115 Double 16DP4-A 
-------- ------------ ---------------------
14,000 410 12,000 300 28 to 72* 109 2% 105 Double 16EP4 
-------- ------------------------
14,000 410 12,000 300 28 to 72* 109 2% 105 Double 16EP4-A 
---- ---- ---------------------------------
14,000 410 12,000 300 28 to 72* 109 3.0 105 Single 16EP4-B 
-------- ---------------------------------
16,000 410 13,000 250 24 to 62 106 3.0 146 Single 16FP4 
-------- ------------------------
14,000 410 13,000 300 28 to 72* 109 3Ya 108 Single 16GP4 
---- ---- ---------------------------------
14,000 410 13,000 250 24 to 62* 109 3Ya 108 Single 16GP4-A 
-------- ------------------------
14,000 410 13.000 250 24 to 62* 109 3Ya 108 Single 16GP4-B 
---- ---- --------------------------------
14,000 410 12,000 300 28 to 72* 109 3.0 100 Single 16GP4-C 
-------- --------------------------------
14,000 410 12,000 300 28 to 72* 106 3U 110 Double 16HP4 
-------- --------------------------------
14,000 410 12,000 300 28 to 72* 106 3U 110 Double 16HP4-A 
-------- ---------------------------------
14,000 410 11,000 250 24 to 62* 106 - 115 Double 16]P4 
-------- ---------------------------------
14,000 410 11,000 250 24 to 62* 106 - 115 Double 16]P4-A 
-------- ---------------- -----------------
16,000 410 14,000 300 28 to 72· 109 3% 108 Single 16KP4 
-------- ---------------------------------
16,000 410 14,000 300 28 to 72* 109 3% 108 Single 16KP4·A 
-------- ------------------------
14,000 410 12,000 300 28 to 72* 106 3U 110 Double 16LP4 
-------- ------------------------
14,000 410 12,000 300 28 to 72* 106 3U 110 Double 16LP4-A 
-------- ---------------------------------
14,000 410 12,000 300 28 to 72* 106 3U 110 Double 16MP4 
-------- ---------------------------------
14,000 410 12,000 300 28 to 72' 106 3U 110 Double 16MP4-A 
-------- ------------------------
16,000 410 14,000 250 24 to 62* 106 - 150 Double 16QP4 
-------- ------------------------
16,000 410 12,000 300 28 to 72* 109 3Ya 100 Single 16RP4 
-------- -----------------------
16,000 410 12,000 300 28 to 72* 109 3Ya 100 Single 16RP4·A 
-------- ------------------------
14,000 410 12,000 300 28 to 72* 106 3U 110 Double 16SP4 
-------- ------------------------
14,000 410 12,000 300 28 to 72* 106 3U 110 Double 16SP4-A 
-------- ------------------------
14,000 410 12,000 300 28 to 72* 109 3Ya 99 Single 16TP4 

A-Aluminized screen to increase light 
output. 

t For visual extinction of undeflected 

C-Clear (untinted) faceplate. 
F -Frosted faceplate surface to reduce re­

flection. 
G-Grey (filter) faceplate. 
~ Diagonal measurement for rectangular 

tubes, 
t Distance between yoke reference line and 

center of focus-coil air gap;- in inches. 
.6..Accelerator anode and collector. 
• Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
<@>Deflection factor. 
eDesignates projection type. 
* For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
",Intensifier No.3 Anode. 
I Accelerator No. 2 Anode. 
(BCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence . 

!fjWith cylindrical contour. 
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Base Ext'l Deft Nom Nom Con- Con- Face- Face- Con- Anode Focus Deft 
Type nec- struc- plate ~~;h duc- Con- Meth- Meth- Angle Over-all Bulb 

tions tion Shape tive tact od od Defees Length Diam 
Coating Inches Inches-,r 

16UP4 12D Glass Reet G No Cavity Mag Mag 70 18~ 16~ ------------------------------------
16VP4 12D Glass Round G No Cavity Mag Mag 70 17,.. 15~ ------------------------------------
16WP4 12D Glass Round G No Cavity Mag Mag 70 17~ 15~ ------------------------------------
16WF4-A 12N Glass Round G Yes Cavity Mag Mag 70 17~ 15~ -------------------------------~ 
16XP4 12D Glass Reet G No Cavity Mag Mag 70 18~ 16~ -----------------------------------
16YP4 12N Glass Round G Yes Cavity Mag Mag 70 17.,.. 15~ ------------------------------------
16ZP4 12N Glass Round G Yes Cavity Mag Mag 52 22U 15~ 

-------------------------------- ---
17AP4 12N Glass Reet G Yes Cavity Mag Mag 70 18% 16% 

------------------------------ ----
17ASP4 12N Glass Reet C Yes Small 

Cap 
Mag Mag 70 19~ 16% 

-----------------------------------
17ATP4 12L Glass Reet G Yes Cavity Elee Mag 90 16 16% 

------------------------------------
17ATP4-A 12L Glass Reet G;A Yes Cavity Elee Mag 90 16 16% 

------------------------------------
17AVP4 12L Glass Reet G Yes Cavity Elee Mag 90 15% 16% 

----- ------------------~-----------------
17AVP4-A 12L Glass Reet G;A Yes Cavity Elee Mag 90 15% 16% 

-----------------------------------
17BP4 12D Glass Reet G No Cavity Mag Mag 70 19,.. 16% ------------------------------------
17BP4-A 12N Glass Reet G Yes Cavity Mag Mag 70 19.,.. 16% -------------------------------------
17BP4-B 12N Glass Reet G;A Yes Cavity Ma~ Mag 70 19.,.. 16% 

------------------------------------
17BP4-C 12N Glass Reet G;F Yes Cavity Mag Mag 70 19,.. 16% -----------------------------------
17BJP4 12L Glass Reet G;A Yes Cavity Elee Mag 90 14,.. 16% 

------------------------------------
17CP4 12D Metal Reet G;F Metal Cone Mag Mag 70 18~ 16ft ------------------------------------
17CP4-A 12D Metal Reet C Metal Cone Mag Mag 70 18~ 16ft 

---------------------~--------------
17FP4 12L Glass Reet G Yes Cavity Elee Mag 70 19h 16% 

------------------------------------
17FP4-A 12L Glass Reet G Yes Cavity Elee Mag 70 19,.. 16% 

------------------------------------
17GP4 12M Metal Reet G;F Metal Cone Elee Mag 70 18ft 16a 

-----------------------------------
17HP4 12L Glass Reet G Yes Cavity Elee Mag 70 19.,.. 16% 

-----------------------------------
17HP4-A 12L Glass Reet G;F Yes Cavity Elee Mag 70 19,.. 16% 



Heater 
Volts! 
Amp 

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6,3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0,6 
----

6.3/0.6 
---

6,3/0.6 

----
6,3/0,6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
----
6.3/0.6 
---

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 

----
6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
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Typical Operating Conditions 

Max Max 

I I 

Neg Anode Grid 2 
IRETMA I 

Focus 
I Focus I Ion Type 

Volts Volts Anode Grid 2 Grid 1 Focus Coil Current Trap Volts Volts Cutoff 
Volts Coil No. Distt in rna Magnet 

15,000 410 12,000 300 28 to 72* 109 3.0 100 Single 16UP4 
-------- ------------------------
15,000 410 12,000 250 24 to 62* 109 3.0 UO Single 16VP4 
-------- ---- ---_. -------------------------
15,000 410 12,000 250 24 to 62* 109 3.0 110 Double 16WP4 
-------- ---------------------------------
16,000 410 12,000 250 24 to 62* 109 3~ 110 Double 16WP4-A 
---- ---_. ---------------------------- -----
15,000 410 12,000 250 24 to 62* 109 3.0 100 Double 16XP4 
---- ---- ---------------------------- -----
14,000 410 12.000 300 28 to 72* 109 3~ 100 Single 16YP4 
-------- ---------------------------------
16,000 410 12,000 300 28 to 72* 109 3~ 110 Double 16ZP4 
-------- ---------------------------------
16,000 410 12,000 300 28 to 72* 109 3.0 100 Single 17AP4 
------ ---------------------------------
14,000 410 12,000 250 24 to 62* - - - Single 17ASP4 

-------- ---------------------------------
16,000 6~ 500 14,0006 300 28 to 72* - - - Single 17ATP4 
+1,000. 126. 
-500. 
------- --------------------------------
16,0006 500 14.0006 300 28 to 72* - - - Single 17ATP4-A 
+1.000, 129. 
-500. 
------ --------------------------------
16,0006 500 12.0006 300 28 to 72* - - - Single 17AVP4 
+1.000, 108. 
-500. 

---- ---- ------------------------------ ---

16,0006 500 12,0006 300 28 to 72* - - - Single 17AVP4·A 
+1,000 108. 
-500. 
---- ---- ------------------------------
16,000 410 12,000 300 28 to 72* 109 3.0 100 Single 17BP4 
-------- ---------------------------------
16.000 410 14,000 300 28 to 72* 109 3;l4 115 Single 17BP4-A 
-------- ---------------------------------
16,000 410 14,000 300 28 to 72* 109 3;l4 115 Single 17BP4-B 
------- ------------------------
16,000 410 14,000 250 24 to 62* 109 3;l4 115 Single 17BP4-C 
------- ---------------------------------
16,0006 500 12,0006 300 28 to 72* - - - None 17BJP4 
+1.000 108. 
-500. 
-------- ---------------------------------
16,000 410 14.000 300 28 to 72* 109 3.0 104 Single 17CP4 
-------- --------------------------------
16.000 410 14,000 300 28 to 72* 109 3.0 104 Single 17CP4-A 
-------- ----------------------------
18.0006 410 16,0006 300 28 to 72~ - - - Single 17FP4 
5,000. 3,150. 
-------- ------------------------
18,0006 500 16,0006 300 28 to 72* - - - Single 17FP4-A 
5,000. 3,150. 
-------- ---------------------------------
16,0006 500 14,0006 300 28 to 72' - - - Single 17GP4 
5,000. 2,800. 
---- ---- --------------------------------
16000 500 14,000 300 28 to 72* - - - Single 17HP4 
+1,000, 
-500. 

126. 

------ ------------------------
16,000 500 14,0006 300 28 to 72' - - - Single 17HP4-A 
+1.000, 
-500. 

126. 

A-AlumInIzed screen to 1ncrease hght 
output. 

t For vIsual exbncbon of undeflected 

C-Clear (untinted) faceplate. 
F -Frosted faceplate surface to reduce re­

flection. 
G-Grey (filter) faceplate. 
4IJ Diagonal measurement for rectangular 

tubes. 
t Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
.6.Accelerator anode and collector. 
• Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
~Deflection factor. 
.Designates projection type. 
* For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
",Intensifier No.3 Anode. 
I Accelerator No.2 Anode. 
EaCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-aU convergence . 

!fiWith cylindrical contour. 
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I Base 
Con- Con-

Type 

I 
nec- struc-
tions tion 

17HP4-B 12L Glass 

------
17JP4 12N Glass 

------
17KP4 12P Glass 

------
17LP4 12L Glass 

------
17LP4-A 12L Glass 

------
17QP4 12N Glass 

------
17QP4-A 12N Glass 

------
17RP4 12L Glass 

------
17RP4-C 12L Glass 

----- ------
17SP4 12P Glass 

------
17TP4 12M Metal 

------
17UP4 12N Glass ------
17VP4 12L Glass 

------
17VP4-B 12L Glass 

------ ------
17YP4 12N Glass ------
19AP4 12D Metal 
----- ------
19AP4-A 12D Metal 

------
19AP4-B 12D Metal 

------
19AP4-C 12D Metal 

------
19AP4-D 12D Metal 

------
19DP4 12N Glass 

------
19DP4-A 12N Glass 

------
19EP4 12D Glass ------
19FP4 12D Glass 

------
19GP4 12D Glass 

------
19JP4 12D Glass 

Face-
plate 

Shape 

Rect 

---
Rect 
---
Rect 
---
RectYi 

---
RectYi 

---
RectYi 
---
RectYi 
---
Rect 

---
Rect 

---
RectYi 
---
Rect 

---
RectYi ---
RectYi 

---
RectYi 

---
RectYi ---
Round 
---
Round ---
Round 
---
Round ---
Round 
---
Round 
---
Round ---
Rect ---
Round ---
Round ---
Rect 

Face-
j;late 

iniah 

G;A 

---
G 

---
G 

---
G 

---
G;A 

---
G 

---
G;A 

---
G 

---
G;A 

---
G 

---
G;F 

---
G 

---
G 

---
G;A 

---
G ---
C ---
G 

---
G;F 

---
G;A ---
C;F ---
C ---
G ---
G ---
G ---
G ---
G 

KEY 
12M 

Ext'l 
Con-
duc-
tive 

Coating 

Yes 

---
Yes 
---

Yes 
---

Yes 

---
Yes 

---
Yes 
---

Yes 
---

Yes 

---
Yes 

---
Yes 
---
Metal 

---
Yes 
---

Yes 

---
Yes 

---
Yes ---

Metal ---
Metal 
---
Metal 
---

No ---
Metal ---
Yes ---
Yes ---
Yes ---
No ---
No ---
No 

Anode 
Con-
tact 

Cavity 

---
Cavity 
---
Cavity 
---
Cavity 

---
Cavity 

---
Cavity 
---
Cavity 
---
Cavity 

---
Cavity 

---
Cavity 
---
Cone 

---
Cavity 
---
Cavity 

---
Cavity 

---
,Cavity ---
Cone ---
Cone 
---
Cone ---
Cone ---
Cone ---
Cavity 
---
Cavity 
---
Cavity 
---
Cavity 
---
Cavity 
---
Cavity 

KEY 
12ft 

Focus 
Meth-

od 

Elec 

---
Mag 
---

Elec 0 ---
Elec 

---
Elec 

---
Mag 
---

Mag 
---

Elec 

---
Elec 

---
Elec 0 ---
Elec 

---
Mag 
---

Elec 

---
Elec 

---
Mag 
---

Mag 
---

Mag 
---

Mag ---
Mag 
---

Mag 
---

Mag 
---

Mag 
---

Mag 
---

Mag 
---

Mag 
---

Mag 

Defl 
Meth-

od 

Mag 

---
Mag 
---

Mag 
---

Mag 

---
Mag 

---
Mag 
---

Mag 
---

Mag 

---
Mag 

---
Mag 
---

Mag 

---
Mag 
---

Mag 

---
Mag 

---
Mag 
---

Mag 
---

Mag ---
Mag 
---

Mag 
---

Mag 
---

Mag 
---

Mag 
---

Mag ---
Mag 
---

Mag 
---

Mag 

Defl Nom Nom 
Angle Over-all Bulb 

Degrees Length Diam 
~ Inches Inches~ 

70 19ft 16% 

--------
70 19ft 16% 

--------
70 19M 16% 

--------
70 19ft 16% 

--------
70 19,.. 16% 

--------
70 19,.. 16% 

--------
70 19ft 16% 

--------
70 19,.. 16% 

-------- ---
70 19ft 16% 

--------
70 19r\- 16% 

--------
70 18H 161t 

--------
70 19".. 16% --------
70 19ft 16% 

--------
70 19ft 16% 

-------- ---
70 19".. 16% 

----,---
66 21~ 18% 

-------- ---
66 21~ 18% -------- ---
66 21~ 18% --------
66 21~ 18% 

-------- ----
66 21~ 18% 

-------- ----
66 21~ 18~ -------- ----
66 21~ 18~ 

-------- ----
70 21~ 18% 

-------- ----
66 22 18~ 

-------- ----
66 21M' 18~ 

-------- ----
70 20H 18% 



Heater Max 
Volts/ Anode 
Amp Volts 

6.3/0.6 16.0006 
+1,000, 
-500. 

--------
6.3/0.6 18.000 
--------

6.3/0.6 16,000 
--------

6.3/0.6 16,0006 
+1,000, 
-500. 

--------
6.3/0.6 16,000 6 

+1,000, 
-500. 

--------
6.3/0.6 16,000 
--------

6.3/0.6 18.000 
--------

6.3/0.6 16.0006 
+1,000, 
-500. 

--------
6.3/0.6 16,0006 

+1,000 
-500. 

--------
6.3/0.6 14,000 
--------

6.3/0.6 16,0006 
500. --------

6.3/0.6 14,000 
--------

6.3/0.6 16.0006 
+1,000, 
-500. 

--------
6.3/0.6 16,0006 

+1,000 
-500. 

---- ----
6.3/0.6 18,000 
--------

6.3/0.6 19,000 
--------

6.3/0.6 19,000 
--------

6.3/0.6 19,000 
--------

6.3/0.6 19,000 
--------

6.3/0.6 19,000 
--------

6.3/0.6 17,000 
--------

6.3/0.6 17,000 
--------

6.3/0.6 19,000 
--------

6.3/0.6 19,000 
--------

6.3/0.6 19,000 
--------
6.3/0.6 18,000 
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Typical Operating Conditions 

Max 

I 

I Neg Grid 2 Anode Grid 2 Grid 1 IRETMA I 
Focus 

I Focus I Ion 
Type 

Volts Volts Volts Cutoff Focus Coil Current Trap 

Volts Coil No. Distt in ma Magnet 

500 14,0006 300 28 to 72' Single 17HP4-B 
126. 

---- -----------------------
410 16,000 300 28 to 72* 109 - .100 Single 17JP4 

---- ---- ----------------------------
500 12,000 300 28 to 72* - - - Single 17KP4 

---- ---------------------------------
500 14.0006 300 28 to 72* - - - Single 17LP4 

126. 

---- ---- -----------------------------
500 14,0006 300 28 to 72' - - - Single 17LP4-A 

126. 

---- -------------------- -------------
500 14,000 300 28 to 72' 109 3;l( 115 Single 17QP4 

---- -------- ----------------
500 14,000 300 28 to 72' 109 3 95 Single 17QP4-A 

---- -------------------- ------------
500 14.0006 300 28 to 72' - - - Single 17RP4 

126. 

---- -----------------------
500 14,0006 300 28 to 72* - - - Single 17RP4-C 

126. 

---- ---------------------------------
410 12,000 250 33 to 66t - - - Single 17SP4 

-~----. ----------------------
500 14,0006 300 28 to 72* - - - Single 17TP4 

126. 
---- ------------ ------------

410 12,000 250 33 to 66t 109 3.25 110 Single 17UP4 
---- ----------------------

500 14,0006 300 28 to 72' - - - Single 17VP4 
126. 

---- ---------------------
500 14,0006 300 28 to 72' - - - Single 17VP4-B 

126. 

---- -----------------------
500 16,000 300 28 to 72' 109 - 100 Single 17YP4 

---- ------------ ------------------
410 15,000 300 28 to 72' 109 3% 115 Single 19AP4 

---- ------------------------
410 15,000 300 28 to 72' 109 3% 115 Single 19AP4-A 

---- -------- --'-----------------------
410 15.000 300 28 to 72* 109 3% 115 Single 19AP4-B 

---- -----------------------
410 12,000 300 28 to 72' 106 3 115 Single 19AP4-C 

---- ------------------------
410 14,000 300 28 to 72* 106 3.0 145 Single 19AP4-D 

---- -----------------------
410 13,000 250 26 to 63t 106 3U 146 Single 19DP4 

---- -------------------------------
410 13,000 250 26 to 63t 106 3U 146 Single 19DP4-A 

---- ------------------------
410 13,000 250 26 to 63t 109 3U 146 Double 19EP4 

---- ---------------------------------
410 13,000 250 24 to 62* 109 3.0 115 Double 19FP4 

---- --------------------------------
410 13,000 250 24 to 62* 109 3.0 120 Single 19GP4 

---- ---------------------------------
410 I 12,000 300 28 to 72* 109 3.0 95 Single 19JP4 

A-Aluminized screen to increase light 
output. 

t For Visual extInctIon of undeflected 

C-Clear (untinted) faceplate. 
F-Frosted faceplate surface to reduce re­

flection. 
G-Grey (filter) faceplate. 
~ Diagonal measurement for rectangular 

tubes. 
t Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
.6Accelerator anode and collector. 
• Anode No.1, (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
,*,Defiection factor. 
.Designates projection type. 
* For visual extinction of focused raster. 
OAutomatic electrostatic focus. No ex~ 

ternal focus connection required. 
""Intensifier No.3 Anode. 
I Accelerator No.2 Anode. 
E(1Center value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence . 

!fiWith cylindrical contour. 
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Type 

19QP4 

19TP22 

19VP22 

20AP4 

20BP4 

20CP4 

Base 
Con­
nec­
tions 

Con­
struc­
tion 

12L Glass 

Face- . Face­
plate plate 
Shape Finish 

En'l 
Con­
duc­
tive 

Coating 

Yes 

Anode Focus Deft Deft Nom Nom 
Con- Meth- Meth- Angle Over-all Bulb 
tact od od De![rees Length Diam 

'1 Inches Inches'l[ 

Cavity Elec Mag 70 21% 18". I Rect I G 

1---'----'---1-------------------
20A Tricolor Tube Yes 

(3-gun shadow-mask 
type; phosphor-dots 

Flange Elec Mag 60 24". 19 .... 

on faceplate) 
1-------1----------------

14W Tricolor Tube Yes Flange Elec 
(3-gun shadow-mask 
type; phosphor-dots 
on faceplate) 

Mag 62 26.,.. 19 .... 

--~---,---I----------------------
12A Glass Round C No Base Elec Elec 27% 20 

120 Glass Round C No Cap Mag Mag 54 28 20 

120 Glass Rect G No Cavity Mag Mag 70 21I1r ---- ---------------------------------
20CP4-A 

20CP4-B 

20CP4-C 

12N Glass Rect 

120 Glass Rect 

120 Glass Rect 

G Yes Cavity Mag 

G;A No Cavity Mag 

G; F No Cavity Mag 

Mag 70 21;'. 201. 

Mag 70 211. 

Mag 70 21I1r 20", ---- ----------------------------------
20CP4-0 12N Glass Rect G; A Yes Cavity Mag Mag 70 21 IIr 20", ------------------------------------
200P4 120 Glass Rect G No Cavity Mag Mag 70 21" 20 I. 

200P4-A 

200P4-B 

12N Glass Rect 

120 Glass Rect 

G Yes Cavity Mag 

G;A No Cavity Mag 

Mag 70 21" 201. 

Mag 70 21" 20", 

200P4-C 12N Glass Rect G; A Yes Cavity Mag Mag 70 21" 20", 
------------------------------------

20FP4 12M Glass Rect G No Cavity Elec Mag 70 21" 20", 

20GP4 12L Glass Rect G Yes Cavity Elec Mag 70 201. 

20HP4 12 M Glass Rect G No Cavity Elec Mag 70 201. 

---- --------------------------
20HP4-A 12L Glass Rect G Yes Cavity Elec Mag 70 21" 201. 

20HP4-B 12L Glass Rect G;F No Cavity Elec Mag 70 20", 

---- ---------------------------------
20HP4-C 12M Glass Rect G;A No Cavity Elec Mag 70 201. 

20HP4-0 12L Glass Rect G; A Yes Cavity Elec Mag 70 201. 

---- ---------------------------------
20]P4 12P Glass Rect G Yes Cavity Elec 0 Mag 70 21 ~ 20", ---- -------------------------------
20LP4 12L Glass Rect G Yes Cavity Elec Mag 70 21" 201. 

20A 



Heater 
Volts/ 
Amp 

6.3/0.6 

----
6.3/1.8 

----
6.3/1.8 

---
2.5/2.1 

----
6.3/0.6 
----

6.3/0.6 
---

6.8/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
---

6.3/0.6 
----

6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

---
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6,3/0.6 
----

6.3/0.6 
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Typical Operating Conditions 

Max Max 

[ 
I 

Neg Anode Grid 2 Anode Grid 2 Grid 1 [RETMA[ 
Focus [ Focus [ Ion Type 

Volts Volts Volts Volts Cutoff Focus Coil Current Trap 
Volts Coil No. Distt in rna Magnet 

18,0001'; 410 12,0001'; 300 28 to 72* 
I I 

I Single 19QP4 
500. 150. 

-------- ------------
22,0001'; 500 20,0001'; 200 42 to 78" Convergence method-Electro· 19TP22 
4,000. 2,600. static. Max convergence voltage 

12000. Typical convergence volt· 
age 9350 Ell. 

---- ---- -----------
27,0001'; 500 25,0001'; 200 45 to 100 Convergence method-Magnetic. 19VP22 
9,000. 7,250. * 

---- ---- --------
8,000'" 1800. 8,000", 1000. 40 to 120 DI-D2 ~ =88 to 132 volts/inch 20AP4 
4,0001 4.0001 t D3-D4~ =88 to 132 volts/inch 
-------- --------
16,500 750 15.000 250 24 to 62* 106 3.0 135 None 20BP4 
-------- --------------------------------
18,000 410 15.000 300 28 to 72* 109 3711 106 Single 20CP4 
-------- --------------------------------
18.000 410 15.000 300 28 to 72* 109 3711 106 Single 20CP4-A 
-------- ------------------------
18,000 410 16.000 300 28 to 72' 109 3 110 Single 20CP4-B 
-------- --------------------------------
18.000 410 15.000 300 28 to 72' 109 3711 106 Single 20CP4-C 
-------- ------------------------
18,000 410 16,000 300 28 to 72' 109 3.0 110 Single 20CP4-D 
-------- ------------------------------
18.000 410 12.000 300 28 to 72* 109 3.0 95 Single 20DP4 
-------- --------------------------- ----
18,000 410 12,000 300 28 to 72* 109 3.0 95 Single 20DP4-A 
-------- ------------------------
18.000 410 16.000 300 28 to 72' 109 3.0 95 Single 20DP4-B 
-------- --------------------------------
18,pOO 410 16,000 300 28 to 72' 109 3.0 95 Single 20DP4-C 
-------- ------------------------
18,0001'; 410 12.0001'; 300 28 to 72* - - - Single 20FP4 
5.000. 2.750. 
-------- -------------------------------
18.0001'; 500 16.0001'; 300 28 to 72* - - - Single 20GP4 
5,000. 3.750. 
-------- -------------------------------
16.0001'; 500 14.0001'; 300 28 to 72* - - - Single 20HP4 
+1,000, 
-500. 

126_ 

-------- ---------------------------------
16,0001'; 500 14,0001'; 300 28 to 72* - - - Single 20HP4-A 
+1.000. 
-500. 

126. 

-------- -----------------------
16.000 500 14.0001'; 300 28 to 72' - - - Single 20HP4·B 
+1,000, 
-500. 

126. 

-------- ------------------------------
16.0001'; 500 14.0001'; 300 28 to 72' - - - Single 20HP4-C 
+1,000. 126. 
-500. 
------- --------------------------------
16.0001'; 500 14.0001'; 300 28 to 72' - - - Single 20HP4-D 
+1,000, 126. 
-500. 
-------- -----------------------

Singlt 
----

18000 500 12.000 300 28 to 72* 20]P4 
-------- -------------------------------
16.000 500 14.0001'; 300 28 to 72' - - - Single 20LP4 
+1,000. 
-500. 

126. 

A-Aluminized screen to increase light 
output. 

t For visual extinction of undeftected 
focused spot. 

C-Clear' (untinted) faceplate. 
F-Frosted faceplate surface to reduce re­

flection. 
G-Grey (filter) faceplate. 
'U Diagonal measurement for rectangular 

tubes. 
t Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
.6.Accelerator anode and collector . 
• Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

~Deflection factor. 
.Designates projection type. 
* For visual extinction of focused raster. 
OAutomatic electrostatic focus. No ex-

ternal focus connection required. 
",Intensifier No.3 Anode. 
I Accelerator No. 2 Anode. 
EBCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence. 

YiWith cylindrical contour. 
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Base Ext'l Nom Nom Con- Fae:e- Fae:e- Con- Anode Foe:us Dell Dell 
Type Con- strue:- lilate Ii~~h due:- Con- Meth- Meth- Angle Over-all Bulb 

nec:- tion ha,pe tive tae:t od od Degrees Length Diam 
tions Coating ~ 

Ine:hes Ine:hes 

~ 
20MP4 12L Glass Reet G Yes Cavity Elee Mag 70 21~ 201r 

---------------------------------
21AP4 12D Metal Reet G;F Metal Cone Mag Mag 70 22% 20~ ---------------------------------
21ACP4 12N Glass Reet G Yes Cavity Mag Mag 90 20 21% ------------------------------
21ACP4-A 12N Glass Reet G;A Yes Cavity Mag Mag 90 20 21% ------------------------------
21AFP4 12M Glass Reet G No Cavity Elee Mag 70 23 21-" 

---------------------------------
21ALP4 12L Glass Reet G Yes Cavity Elee Mag 90 20 21% 

---------------------------------
21ALP4-A 12L Glass Reet G;A Yes Cavity Elee Mag 90 20 21% 

---------------------------------
21ALP4-B 12L Glass Reet G;A Yes Cavity Elee Mag 90 20 21% 

-------------------------------
21AMP4 12N Glass Reet G Yes Cavity Mag Mag 90 20 21% ------------------------------
21AMP4-A 12N Glass Reet G;A Yes Cavity Mag Mag 90 20 21% ------------------------------
21AMP23-A 12N Glass Reet G;A Yes Cavity Mag Mag 90 20 21% 

------------------------------
21ANP4 12M Glass Reet G Yes Cavity Elee Mag 90 20 21% 

------------------------------
21ANP4-A 12M Glass Reet G;A No Cavity Elee Mag 90 20 21% 

---------------------------------
21AQP4 12D Glass Rect G No Cavity Mag Mag 90 20 21% ------------------------------
21AQP4-A 12D Glass Rect G;A No Cavity Mag Mag 90 20 21% 

---------------------------------
21ARP4 12N Glass Reet G Yes Cavity Inter- Mag 

nal 
70 23n 21ir 

Mag 
---------------------------------

21ARP4-A 12N Glass Reet G;A Yes Cavity Inter- Mag 
nal 

70 23n 21ir 

Mag 
------------------------------

21ASP4 12M Glass Reet G No Cavity Elee Mag 70 22t.- 20% 

------------------------------
21ATP4 12L Glass Reet G;A Yes Cavity Elee Mag 90 20 21% 

------------------------------
21ATP4-A 12L Glass Reet G;A Yes Cavity Elee Mag 90 20 21% 



Heater 
Volts/ 
Amp 

6.3/0.6 

----
6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 ----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
----

6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

169 

Typical Operating Conditions 

Max Max 
I Neg Anode Grid 2 

Anode I Grid 2 Grid 1 IRETMAI 
Focus 

I Focus I Ion Type 
Volts Volts Volts Volts Cutoff Focus Coil Current Trap 

Volts Coil No. Distt in ma Magnet 

160006 500 16,0006 300 28 to 72* - Single 20MP4 
+1,000. 162.-
-500.-
------- --------------------------------
18,000 500 16,000 300 28 to 72' 109 3.0 110 Single 21AP4 
------- -------- ---------------------
20,000 500 16,000 300 28 to 72- 109 3~ 117 Single 21ACP4 
-------- ------------------------
20,000 500 16.000 300 28 to 72- 109 3~ 117 Single 21ACP4-A 
-------- ------------------------
18,0006 500 16.0006 300 33 to 77t - - - Single 21AFP4 
+1,000 144.-
-500.-
------- -----------------------
18,000 500 16,0006 300 28 to 72" - - - Single 21ALP4 
+1,000, 
-500.-

144.-

-------- ------------------------
18,000 500 16,0006 300 28 to 72" - - - Single 21ALP4-A 
+1,000, 144.-
-500.-
------- ---------------------------
20.0006 500 16,0006 300 28 to 72' - - - Single 21ALP4.B 
+1.000 144.-
-500.-
-------- ------------------------
18,000 500 16,000 300 28 to 72" 109 3 102 Single 21AMP4 
-------- ------------------------
18.000 500 16,000 300 28 to 72" 109 3 102 Single 21AMP4·A 
-------- ---------------------------------
18,000 500 16,000 300 28 to 72" 109 3 102 Single 21AMP23· 

A 
-------- -----------------------
18,000 500 16.0006 300 28 to 72" - - - Single 21ANP4 
+1000, 
-500.-

144.-

------- -----------------------
18,000 500 16,0006 300 28 to 72" - - - Single 21ANP4 
+1.000. 144.- ·A 
-500.-
------- ------------------------
18,000 500 16,000 300 28 to 72- 109 3 102 Single 21AQP4 
-------- ------------------------
18,000 500 16,000 300 28 to 72" 109 3 102 Single 21AQP4 

-A 
-------- -----------------------
20,000 500 13.000 300 28 to 72" - - - Internal 21ARP4 

to 
19,000 

-------- ------------------------
20.000 500 13,000 300 28 to 72' - - - Internal 21ARP4 

to -A 
19.000 

-------- ------------------------
18,0006 500 16.0006 300 28 to 72" - - - Single 21ASP4 
+1.000, 
-500.-

144.-

-------- ------------------------
18,0006 500 16,0006 300 28 to 72" - - - Single 21ATP4 
+1.000, 
-500.-

144.-

------- --------------------
20,0006 500 16,0006 300 28 to 72* - - - Single 21ATP4.A 
+1,000 144.-
-500'-

A-Aluminized screen to Increase hght 
output. 

t For Visual extInctton of undeflected 

C-Clear (untinted) faceplate. 
F -Frosted faceplate surface to reduce re­

flection. 
G-Grey (filter) faceplate. 
~ Diagonal measurement for rectangular 

tubes. 
t Distance between yoke reference line and 

center of focus-coil air gap j in inches. 
6Accelerator anode and collector. 
.-Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown.. Voltage 
should be adjustable about this value. 

focused spot. 
<@>Deflection factor. 
.Designates projection type. 
* For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
&Intensifier No. 3 Anode. 
S Accelerator No.2 Anode. 
EBCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence . 

YiWith cylindrical contour. 
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BaBe Eu'l Deft Nom Nom Con- Face- Face- Con- Anode Focus Deft 
Type Con- struc- lilate plate duc- Con- Meth- Meth- Angle Over-aU Bulb 

nec .. tion hape Finish tive tact od od Degrees Length Diam 
tions Coating 'If Inches Inches'lf 

21AUP4 12L Glass Rect G Yes Cavity Elec Mag 72 23-.'. 21~ 

---------------------------------
21AUP4-A 12L Glass Rect G;A Yes Cavity Elec Mag 72 23-.'. 21~ 

---------------------------------
21AUP4-B 12L Glass Rect G;A Yes Cavity Elec Mag 72 23", 21~ 

---------------------------------
21AVP4 12L Glass Rect G Yes Cavity Elec Mag 72 23-.'. 21~ 

---------------------------------
21AVP4-A 12L Glass Rect G;A Yes Cavity Elec Mag 72 23-.'. 21~ 

---------------------------------
21AVP4-B 12L Glass Rect G;A Yes Cavity Elec Mag 72 23", 21~ 

------------------------------
21AWP4 12N Glass Rect G;A Yes Cavity 'Mag Mag 72 23-.'. 21~ 

--- ---------------------
21AXP22 14W Tricolor Tube (3-gun 

shadow-mask type; 
phosphor dots on face-
plate) A 

No Flange Elec Mag 70 25,.. 2M 

---------------------
21AXP22-A 14AH Tricolor Tube (3-gun 

shadow-mask type; 
phosphor dots on face-
plate) A 

Yes Flange Elec Mag 70 25,.. 2M 

----- ---------------------
21AYP4 12L Giass Reet G Yes Cavity Elec Mag 70 ~2r. 20% 

------------------------------------
21BAP4 12L Glass Reet G;A Yes Cavity Elee Mag 90 20 21~ 

---------------------------------
21BCP4 12L Glass Rect G;A Yes Cavity Elee Mag 70 23", 21", 

-----------------------------------------
21BDP4 12L Glass Rect G;A Yes Cavity Elee Mag 72 23",. 21~ 

---------------------------------
21BNP4 12L Glass Rect G;A Yes Cavity Elee Mag 90 20 21~ 

----------------------------------
21BSP4 12N Glass Rect G;A Yes Cavity Mag Mag 90 20 21~ 

---------------------------------
21BTP4 12L Glass Rect G;A Yes Cavity Elec Mag 90 20 21~ 

---------------------------------
21CBP4 12L Glass Reet G;A Yes Cavity Elec Mag 90 18 21~ 

f4AH 14W 



Heater 
Volts/ 
Amp 

6.3/0.6 

6,3/0,6 

---
6,3/0,6 

6,3/0.6 

6.3/0.6 

6,3/0.6 

6,3/0,6 
----

6,3/1.8 

6,3/1.8 

6,3/0.6 

6,3/0,6 

----
6,3/0.6 

6.3/0.6 

6.3/0.6 

----
.6.3/0.6 
---

6.3/0.6 

----
6.3/0.6 
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Typical Operating Conditions 

Max Mal[ 

I G~dg 1 IRETMA I 
Anode Grid 2 

Anode I Grid 2 Focus 
I Focus lIon 

Type 
Volts Volts Volts Volts Cutoff Focus Coil Current Trap 

Volts Coil No. Distt in rna Magnet 

18,OOOL'. 500 14,000 L'. 300 28 to 72' Single 21AUP4 
+1.000, 126.-
-500.-

------------------------
18,000 L'. 500 14,000L'. 300 28 to 72' - - - Single 21AUP4 
+1,000, 126.- -A 
-500.-

-------- ------------------------
20,000L'. 500 14,000L'. 300 28 to 72* - - - Single 21AUP4-B 
+1,000 126.-
-500.-

----------------------------
18,000L'. 500 14,000L'. 300 28 to 72' - - - Single 21AVP4 
+1.000; 126.-
-500.- ----------------------

18,000 L'. 500 14,000L'. 300 28 to 72' - - - Single 21AVP4 
+1.000, 126.- -A 
-500.-

----------------------
20,000L'. 500 14,000L'. 300 28 to 72* - - - Single 21AVP4-B 
+1,000 126.-
-500.-

-----------------------
18,000 500 16,000 300 28 to 72' 109 3 95 Single 21AWP4 
-------- -------
25.000L'. 800 20,000L'. 200 45 to Convergence method-Magnetic 21AXP22 
6,000'- 3,640 100* .-

----------
25,000L'. 800 20,OOOL'. 200 45 to Convergence method-Magnetic 21AXP22-
6,000'- 3,640 .- 100* A 

-----------
18,000L'. 500 16,000 L'. 300 28 to 72' - - - Single 21AYP4 
+1.000, 
-500.-

144.-

--------------------------------
20,OOOL'.00 500 16,OOOL'. 300 28 to 72* - - - None 21BAP4 
+1,000 250.-
-500.-
---------- -----------------------

20,000 L'. 00 500 16,000L'. 300 28 to 72* - - - None 21BCP4 
+1,000 300.-
-500.-

------------------------
20,000 L'. 00 500 16,OOOL'. 300 28 to 72* - - - None 21BDP4 
+1,000 300.-
-500.-

-----------------------
20,OOOL'. 500 16,OOOL'. 300 28 to 72* - - - None 21BNP4 
+1,000 
-500.-

250.-

-------- -----------------------
20,000 500 16,000 300 28 to 72* 109 3 116 Single 21BSP4 
-------- ----------------------
20,OOOL'. 500 16,OOOL'. 300 28 to 72* - - - Single 21BTP4 
+1,000 
-500.-

144.-

-------- -----------------------
18,OOOL'. 500 14,OOOL'. 300 28 to 72* - - - None 21CBP4 
+1,000 123.-
-500. 

A-Aluminized screen to increase light 
output. 

t For visual extinction of undeflected 

C-Clear (untinted) faceplate. 
F-Frosted faceplate surface to reduce re­

flection. 
G-Grey (filter) faceplate. 
, Diagonal measurement for rectangular 

tubes. 
:t: Distance between yoke reference line and 

center 6f focus-coil air gap; in inches. 
Ll.Accelerator anode and collector. 
'-Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
~Deflection factor. 
.Designates projection type. 
OOCathode-drive Service. * For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
"'Intensifier No.3 Anode. 
I Accelerator No.2 Anode. 
EIlCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence. 

YiWith cylindrical contour. 
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Base Ext'l Dell Nom Nom 
Con- Con- Face- Face- Con- Anode Focus Dell Angle Over-all Bulb 

Type Dec- struc- dllate /;.late duc- Con- Meth- Meth- Degrees Length Diam 
tions . tion hape "wsh tive tact od od 'lI Inches Inches 

Coating 'lI 

21CBP4-A 12L Glass Rect G;A Yes Cavity Elec Mag 90 18 21% 

---------------------------------
210P4 12M Metal Rect G;F Metal Cone Elec Mag 70 22% 20~ 

---------------------------._-----
21EP4 120 Glass RectYi G No Cavity Mag Mag 70 23 21", ---------------------------------
21 EP4-A 12N Glass RectYi G Yes Cavity Mag Mag 70 23 21", ---------------------------------
21EP4-B 12N Glass RectYi G;A Yes Cavity Mag Mag 70 23 21", ------------------------------
21FP4 12M Glass RectYi G No Cavity Elec Mag 70 23 21", 

---------------------------------
21FP4-A 12L Glass RectYi G Yes Cavity Elec Mag 70 23 21", 

---- -----------------------------------
2JFP4-C 12L Glass RectYi G;A Yes Cavity Elec Mag 70 23ir 21 is 

---------------------------------
21]P4 12N Glass RectYi G Yes Cavity Inter- Mag 

nal 
70 23ir 21 is 

Mag ----------------------------------
21]P4-A 12N Glass RectYi G;A Yes Cavity Inter- Mag 70 23ir 21", 

nal 
Mag ----------------------------------

21KP4 125 Glass RectYi G No Cavity ElecO Mag 70 22~ 21% ----------------------------------
21KP4-A 12P Glass RectYi G Yes Cavity ElecO Mag 70 23 211. ---------------------------------
21MP4 12M Metal Rect G;F Metal Cone Elec Mag 70 22-.'& 20~ 

---------------------------------
21WP4 12N Glass Rect G Yes Cavity Mag Mag 70 22-.'& 20% ---------------------------------
21WP4-A 12N Glass Rect G;A Yes Cavity Mag Mag 70 221&- 20% ---------------------------------
21XP4 12L Glass Rect G Yes Cavity Elec Mag 70 221&- 20% 

---------------------------------
21XP4-A 12L Glass Rect G;A Yes Cavity Elec Mag 70 221&- 20% 

---------------------------------
21YP4 12L Glass Rect G Yes Cavity Elec Mag 70 23>,£ 211. 

---------------------------------
21YP4-A 12L Glass Rect G;A Yes Cavity Elec Mag 70 23>,£ 211. 

---------------------------------
21ZP4 120 Glass Rect G No Cavity Mag Mag 70 23>,£ 211. 

---------------------------------
21ZP4-A 12N Glass Rect G Yes Cavity Mag Mag 70 231. 211. 

---------------------------------
21ZP4-B 12N Glass Rect G;A Yes Cavity Mag Mag 70 23t,- 211. 

W:§-
-- 1 

2 " 1 1 

12S 



Heater 
Volts/ 
Amp 

6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
----

6.3/0,6 
----

6.3/0.6 ----
6.3/0.6 

----
6.3/0.6 

_._--
6.3/0:6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
----

6.3/0,6 
----

6.3/0,6 

----
6.3/0.6 
----

6.3/0.6 ----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
---

6.3/0.6 
----

6.3/0.6 
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Typical Operating Conditions 

Max Max 

I I 

Neg Anode Grid 2 
IRETMA I Focus I Focus I Ion 

Type 
Volts Volts Anode Grid 2 Grid 1 Focus Coil Current Trap Volts Volts Cutoff 

Volts Coil No. Distt in ma Magnet 

20,OOOL. 500 16.000 L. 300 28 to 72* - - - None 21CBP4-A 
+1,000 
-500. 

225. 

-------- ------------------------
18,000 L. 500 16,000 L. 300 28 to 72* - - - Single 21DP4 
5,000. 3,650. 
-------- ---------------------------------
18,000 500 12,000 300 28 to 72* 109 3,0 95 Single 21EP4 
------- -------------------------------
18,000 500 16,000 300 28 to 72* 109 3~ 116 Single 21EP4-A 
-------- --------------------------------
18,000 500 16,000 300 28 to 72* 109 3~ 116 Single 21EP4-B 
-------- --------------------------------
18,OOOL. 500 14,OOOL. 300 28 to 72* - - - Single 21FP4 
+1,000. 126. 
-500. 
-------- ---------------------------------
18,000L. 500 14,000 L. 300 28 to 72* - - - Single 21FP4-A 
+1.000, 126. . -500. 
-------- ------------------------ --------
18,000 500 14,000 L. 300 28 to 72' - - - Single 21FP4-C 
+1,000, 126. 
-500. 

-------- --------------------------------
20,000 500 13,000 300 28 to 72' - - - Internal 2l]P4 

to 
19,000 

-------- ---------------------------------
20,000 500 13,000 to 300 28 to 72* - - - Internal 21JP4-A 

19,000 

---- ---- ---------------------------------
18,000 410 12,000 300 38 to 77t - - - Single 21KP4 
-------- ------------------------ ---- -----
18,000 500 12,000 300 28 to 72* - - - Single 21KP4-A 
-------- ------------------------ ---- -----
16,000 L. 500 16,OOOL. 300 28 to 72* - - - Single 21MP4 
+1,000, 144. 
-500. 

-------- ------------------------
18,000 500 16,000 300 28 to 72' 109 3~ 100 Single 21WP4 
-------- ------------------------
18,000 500 16,000 300 28 to 72' 109 3~ 100 Single 21WP4-A 
------- ------------------------
18,000 500 16,000 L. 300 28 to 72' - - - Single 21XP4 
+1,000, 144. 
-500. 

-------- ------------------------
18,000 500 16,OOOL. 300 28 to 72' - - - Single 21XP4-A 
+1.000, 144. 
-500. 
------- ------------------------
18,000 500 16,000 L. 300 28 to 72' - - - Single 21YP4 
+1,000, 
-500. 

144. 

-------- -----------------------
18,000 500 16,000 L. 300 28 to 72' - - - Single 21YP4-A 
+1,000, 144. 
-500. 

-------- ------------------------
18,000 500 16,000 300 28 to 72' 109 3~ 118 Single 21ZP4 
-------- ------------------------
18,000 500 16,000 300 28 to 72' 109 3~ 118 Single 21ZP4-A 
-------- ---------------------------------
18,000 500 16,000 300 28 to 72' 109 3~ 118 Single 21ZP4-B 

A-Aluminized screen to increase light 
output. 

t For visual extInction of undeftected 

C-Clear (untinted) faceplate. 
F -Frosted faceplate surface to reduce rew 

flection. 
G-Grey (filter) faceplate. 
~ Diagonal measurement for rectangular 

tubes. 
1: Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
6.Accelerator anode and collector . 
• Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
<i>Deflection factor. 
.Designates projection type. 
* For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
",Intensifier No.3 Anode. 
I Accelerator No.2 Anode. 
EBCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence. 

!fjWith cylindrical contour. 
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Type 

22AP4 

22AP4-A 

22EP22 

24AP4 

24AP4-A 

24AP4-B 

24AOP4 

24BP4 

24CP4 

24CP4-A 

240P4 

240P4-A 

-----
24QP4 

24TP4 

24VP4 

24VP4-A 

24XP4 
-----
24YP4 

24ZP4 

27AP4 

27EP4 

27GP4 

27LP4 

27MP4 

27NP4 

KEY 
12D 

Base 
Con-
nee ... 
tions 

120 

120 

22-
EP22 

12D 

120 

120 

12N 

12M 

12N 

12N 

12L 

12L 

---
12N 

12N 

12N 

12N 

120 
---

12L 

12L 

---
12M 

120 

120 

12N 

120 

12N 

Con- Face- Face-
struc- lilate plate 
tion hape Finish 

Metal jROUnd l C ---------
Metal Round G 

Tricolor Tube (3-gun 
shadow-mask type; 
phosphor-dots on face-
plate) A 

Metal Round ------
Metal Round ------
Metal Round ---
Glass Reet ---
Metal Round 

------
Glass Rect 
------
Glass Reet 
------
Glass Reet 

------
Glass Reet 

------
Glass Reet 
------
Glass Reet 
------
Glass Reet 
------
Glass Reet 
------
Glass Reet 
------
Glass Reet 

------
Glass Reet 

------
Metal Reet 

------
Glass Reet 
------
Glass Reet 
------
Glass Reet 
------
Metal Reet 

------
Glass Reet 

G ---
G;A ---
G;F ---
G;A 

---
G 

---
G ---
G;A ---
G 

---
G;A 

---
G 

---
G;A 

---
G 

---
G;A ---
G ---
G;A 

---
G;A 

---
G;F 

---
G;A ----
G 

---
G;A 

---
G; Fi 
A 

---
G 

KEY 
12M 

Ext'l 
Con-
duc-
tive 

Coating 

Metal 

Metal 

Yes 

---
Metal 
---

Metal ---
Metal ---
Yes ---
Metal 

---
Yes 
---

Yes ---
Yes 

---
Yes 

---
Yes 
---

Yes 
---

Yes 
---

Yes 
---

No 
---

Yes 

---
Yes 

---
Metal 

---
No ---
No 
---

Yes 
---

No 

---
Yes 

Anode 
Con-
tact 

Cone 

Cone 

Cavity 

---
Cone ---
Cone 
---
Cone 
---
Cavity 
---
Cone 

---
Cavity ---
Cavity 
---
Cavity 

---
Cavity 

---
Cavity 
---
Cavity 
---
Cavity 
---
Cavity 
---
Cavity 
---
Cavity 

---
Cavity 

---
Cone 

---
Cavity ---
Cavity ---
Cavity 
---
Cavity 

---
Cavity 

KEY 
12N 

Focus 
Meth-

od 

Mag 

Mag 

Elee 

---
Mag 
---

Mag 
---

Mag 
---

Mag ---
Elee 

---
Mag 
---

Mag 
---

Elee 

---
Elee 

---
Mag 
---

Mag 
---

Mag 
---

Mag 
---

Mag 
---

Elee 

---
Elec 

---
Elee 

---
Mag 
---

Mag 
---

Mag 
---

Mag 

---
Mag 

Deft Deft Angle Meth-
Defees od 

Mag 70 
-------

Mag 70 
-------

Mag 72 

-------
Mag 70 
-------

Mag 70 -------
Mag 70 
-------

Mag 90 
-------

Mag 70 

-------
Mag 90 
-------

Mag 90 -------
Mag 90 

-------
Mag 90 

-------
Mag 90 
-------

Mag 90 
-------

Mag 90 
-------

Mag 90 -------
Mag 90 
-------

Mag 90 

-------
Mag 90 

-------
Mag 90 

-------
Mag 90 -------
Mag 90 
-------

Mag 90 -------
Mag 90 

-------
Mag 90 

Nom Nom 
Over-all Bulb 
Length Diam 
Inches Inches'\[ 

22~ 21* 

22% 21* 

25% 22~ 

--------
23M 24 

--------
23M 24 --------
23ft 24 --------
21% 24 

--------
2434 24 

--------
21 Y. 24 

--------
21 Y. 24 

--------
21 Va 24 

--------
21 Va 24 

--------
21 Va 24 

--------
21~ 24 

--------
21% 24 

--------
21% 24 

--------
21% 24 

--------
21% 24 

----, ----
21% 24 

--------
21% 26~ 

--------
23n 26ft --------
23n 26M 

--------
23 .... 26ft 

--------
23 .... 26* 

--------
23;'. 26ft 



Heater 
Volts/ 
Amp 

6.3/0.6 
----

6.3/0.6 
----

6.3/1.8 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

----
6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

----
6.3/0.6 

6.3/0.6 

6.3/0.6 
----

6.3/0.6 

6.3/0.6 
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Typical Operating Conditions 

Max Max 

I GridS I G~dgl IRETMA I Anode Grid 2 Anode Focus I Focus I Ion 
Type 

Volts Volts Volts Volts Cutoff C!ftN~ Coil Current Trap 
Volts • Distt in ma Magnet 

19:000 410 14,000 300 28 to 72* 22AP4 
-------- ~I~I~I Single 
19.000 410 14,000 300 28 to 72" 109 3.0 117 Single 22AP4-A 
--------
25,000"" 800 25,000"" 200 55 to Convergence method-Magnetic 22EP22 
6.000. 4,550. 105* 

--------
16,000 410 15,000 300 28 to 72" 109 372 114 Single 24AP4 

------------------------
16,000 410 15,000 300 33 to 77t 109 3Ys 117 Single 24AP4-A 

----------------------------
16,000 410 15,000 300 28 to 72" 109 3 114 Single 24AP4·B 

------------------------
22,000 600 18,000 300 28 to 72" 109 3 125 Single 24ADP4 

------------------------
16.000"" 500 14,000"" 300 28 to 72* - - - Single 24BP4 
+1,000, 
-500. 

126. 

-------- ------------------------
20.000 500 18.000 300 28 to 72" 109 3 115 Single 24CP4 

-----------------------
20,000 500 18,000 300 28 to 72" 109 3 115 Single 24CP4-A 

----------------------
20,000 500 18,000 "" 300 28 to 72" - - - Single 24DP4 
+1,000. 162. 
-500. 

---------------------------------
20,000 500 18.000 "" 300 28 to 72" - - - Single 24DP4-A 
+1,000, 162. 
-500. 

------------------------
18,000 500 16,000 300 28 to 72" 109 3)4 100 Single 24QP4 

------------------------
20,000 500 18.000 300 28 to 72" 109 - 125 Single 24TP4 

--------------------------------
22,000 600 20,000 300 28 to 72" 109 3 125 Single 24VP4 

------------------------
22,000 600 20,000 300 28 to 72" 109 3 125 Single 24VP4-A 

------------------------
20,000 500 18,000 300 28 to 72* 109 3 125 Single 24XP4 

-----------------------
20,000"" 500 18,000 "" 300 28 to 72* - - - Single 24YN 
+1,000 
-500. 

162. 

------------------------
20,000"" 00 500 16,800"" 300 28 to 72* - - - None 24ZP4 
+1,000 
-500. 

250. 

------------------------
18,000"" 500 15.000"" 300 28 to 72* - - - Single 27AP4 
+1000, 
-500. 

135. 

-----------------------
20,000 500 16,000 300 28 to 72" 109 3~ 117 Single 27EP4 

------------------------
22,500 500 16,000 300 28 to 72" 109 - 95 Single 27GP4 

------------------------
22,000 600 20,000 300 28 to 72" 109 - 148 Single 27LP4 
-------- ------------------------
18,000 

18,000 

500 16,000 300 28 to 72" 109 3 110 Single 27MP4 

------------------------
500 16,000 300 28 to 72* 109 

A-Aluminized screen to increase light 
output. 

C-Clear (untinted) faceplate. 
F -Frosted faceplate surface to reduce re­

flection. 
G--Grey (filter) faceplate. 
,. Diagonal measurement for rectangular 

tubes. 
t. Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
""Accelerator anode and collector. 
.Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

3~ 95 Single 27NP4 

t For visual extinction of undeftected 
focused spot. 

~Deflection factor. 
.Designates projection type. 
OOCathode-drive Service. 
* For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
"'Intensifier No, 3 Anode. 
I Accelerator No.2 Anode. 
EBCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence. 

Y;With cylindrical contour. 
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Base Ext'l Deft Nom Nom COD- Pace- Pace- COD- ADode Focus Deft 
Type COD- struc- lilate I/:;,te duc- COD- Meth- Meth- Angle Over-all Bulb 

Dec- tiOD hape " "sh tive tact od od Defees LeDgth Dlam 
tiODS CoatiDI IDches IDches, 

27RP4 12N Glass Rect G;A Yes Cavity Mag Mag 90 23t'r 26M -------------------------------------
27SP4 12L Glass Rect G;A Yes Cavity Elee Mag 90 23h 26M 

------------------------------
27UP4 12L Glass Reet G Yes Cavity Elee Mag 90 23t'r 26N 

------------------------------
30BP4 12D Metal RouDd G Metal Cone Mag Mag 90 231\ 30~ ------------------------------
MW22-2 5A Glass Round C No Base Mag Mag 50 15~ 9~ ------------------------------
MW31-3 5A Glass Round C No Base Mag Mag 50 18~ 12~ --------------------------------------
TP400-Ae TP400-

A 
Glass Round C Yes - Mag Mag 50 121. 4 

TP-400A 



Heater 
Volts/ 
Amp 

6.3/0.6 
----

6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 ---
6.3/0.6 
----

6.3/0.6 ---
6.3/0.6 

Max 
Anode 
Volts 

20,000 
----
20,000 ,6. 
+1.000, 
-500.-
----
20,000,6. 

----
30,000 ----
6,000 
----

6,000 
----
22,000 
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Typical Operating Conditions 

Max 

1 Grid 21 G~~g 1 IRETMA I 
Grid 2 Anode Focus 

1 Focus 1 Ion Type 
Volts Volts Volts Cutoff C!r{J;f~ Coil Current Trap 

Volts . Distt in ma Magnet 

500 16,000 300 28 to 72* 109 3 105 Single 27RP4 
---- -------------------------------

500 18,000 ,6. 300 28 to 72* - - - Single 27SP4 
162.-

---- -----------------------
500 16.000,6. 300 28 to 72* - - - Single 27UP4 

198.-
---- -----------------------

.410 22,000 300 28 to 72* 109 3.0 128 Single 30BP4 ---- -----------------------
330 5,000 250 lOOt - - - None MW22-2 ---- ------------------------
330 5,000 250 lOOt - - - None MW31-3 

---- ------------------------
- 20,000 - 70 to 140 - - 144 None TP400-A 

t .. A-AlumInized screen to Increase light 
output. 

t For visual extinction of undeftected 

C-Clear (untinted) faceplate. 
F-Frosted faceplate surface to reduce re­

flection. 
G-Grey (lilter) faceplate. 
~ Diagonal measurement for rectangular 

tubes. 
t Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
.6.Accelerator anode and collector. 
'-Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
~DeHection factor . 
• Designates projection type. 
* For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required . 
• Intensifier No. 3 Anode. 
I Accelerator No.2 Anode. 
EBCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence. 

!fjWith cylindrical contour. 

X.RAY RADIATION FROM TV PICTURE TUBES 
Cathode-ray tubes rated at anode voltages in excess of 16,000 

volts may require x-ray radiation shielding to avert possible danger 
of personal injury from prolonged exposure at close range. The 
protective face-viewing window of apparatus using tubes of this 
type may provide such a safeguard. If the radiation measured in 
contact with this window is not in excess of 6.25 milliroentgens per 
hour, the window will normally provide adequate protection. 
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-~ C 
MAJOR 

r In !\ 

! 2>3 

: I OUTLINE DIMENSIONS 
V~EFERENCE DRAWING A B C 0 MARK \ 

~, (COLOR DOT) 
NUMBER MAX. MAX. MAX. MIN. MAX. 

\ALTERNA fiVE 
2-1 1.50" .285" .385" 1.20" 1.40" 
2-2 1.25" .285" .385" 0.97· 1.17· 

1.50" 7 LEAD 2-' 1.50" .285" .410" 1.20" 1.40" 
MIN. POSITIONS 2-4 1.251/ .285" 0410" 0.97" 1.17" 

iJ"'LEADS/ 

(MAX) IN LINE 
2-S 1.50" .285" .400" 1.20" 1.40· 
2-6 1.25" .285" .400· 0.97" 1,17" 

.0168 ~~g~: DIA. 

2·1 TO 2·6 

.400' MAX . 
. 366' MIN. OUTLINE DIMENSIONS 

DRAWING A B 

I)~ n-l 
NUMBER ±O.O60" MAX. 

3-1 1.075" 1.375" 

3-2 1.200· 1.500" 

T3 LiJ 3-3 1.450" 1.750" 

3-4 1.7QO· 2.000" 

3-8 1.325' 1.625' 

1.40" Ilm\SUBMINIATURE 

~I~B BASE E8-IO 

3·1 TO 3·4, 3·8 

Tf l 
.21011, 

DIA. 

IT 
C 13 13 D 

~:EFERENCE 
"""'MAX. MARK 
.366"MIN. i.. ';yLTERNATIVE (COLOR DOT) 

I ~~rr. ,sL. -11\1-& 
1.'0" ~, S/ " LEAD POSITIONS 
MIN. LEADS (MAX.lIN LINE 

1.750" T3 1.200' T' L .01·'!:8&f: DIA. 
MAX. tor" 
LJIII\SUaMINIA1URE OUTLINE DIMENSIONS 

BASE E8-9 DRAWING M:X.jt.t:x. C D 
NUMBER MAX. MIN. MAX. 

3-5 3-. .400" .400" 1.50" 1.15" 1.3&' 
3-7 .400" .410" 1.50" 1.15~ 1.35" 

3·6, 3·7 



IRAWINGS 

2" 3i 
MAX. 

4-1 

+.0.03-
.031 _ .0.02" DIA . 

.g; t 1: ~ MAX ~TINNED SECTION, 

2 - 32 ~ ALL RADIAL PINS e TERMINALS. 

~/,. ,2~ 3 

'32-16 K~~ 

{ 
MAX. 

MINIATURE ElJTTON 
7-PIN BASE 

5-2 

179 

4-2 

5-1 

5·3 
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iN". 

6-1 

fMAX. 

.-s 

6-3 

6-6 

2" 

SKIRTED 
MINI,6.TURE 
CAP 

6-2 

OUTLINE 

SMALL·Bt/TTQN 
9_PIN 
BASE 

13" 
Tel 2j& 

3~ 2 wMAX 
MUAX. 2~" 

±~ 

"'-SMALL -BUTTON 
9-PIN BASE 

2P.: 32 
MAX. 

i 

7" 
"8 MAX. 

6-4 

r---r---.l.-SK IRTED 

6-7 

MINI,6.TURE 
C,6.P 



)RAWINGS 

MAX. MAX. 

8·1 

8·3 

MAX 

8·5 
MAX 

8·2 

8·4 

MINIATURE 
CAP 

SMALL- WAFER OCTAL 
BASE 

MINIATURE 
CAP 

SMALL-WAFER 
OCTAL BASE 

SMALL-WAFER OCTAL 
BASE 

8·6 
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h~"- O~~rE DIMEI SIONS 
DR INC A M~X. NU ER MAX. MAX. 

3' 5" 

I 
9-1 14 2j6 

9-3 5' 7" 
216 28 

9-5 7" 
T9 2j6 3" 

9-7 I" I" · -1 22 3j6 

9-9 II" I" 
2j6 3 4 

9-11 3" 5" 
24 3iS 

9-13 2~' 3" 3 8 ~ ~"~~'"~--' 9-15 28 
7" 

3j6 
I" ~. OCTAL BASE 9-33 3 4 3 1 

.i." 
132 

MAX. 

9·1 TO 9·15 (ODD), 9·33 

~".-
OUTLINE DIMENSIONS 
DRAWING A M~X. ~ NUMBER MAX. 

MAX. 
9-2 ~. 5" 

I 
14 2j6 

9-4 5" 7' 
2j6 28 

T9 9-6 7" 
3" 2m 

I' I" · 1 9-8 2"2 3iB 

9-10 II" I" 
2T/j 3 4 

9-12 3" 5" 
24 3T/j if ~w"'~'" 00"' 

9-14 13" 3" 2j6 38" 

9-16 7" 7" 
28 316 

WITH METAL SLEEVE 
1.2:' BASE 
16 

MAX. 

9·2 TO 9·16 (EVEN) 

-
r-lii'-

MAX. 

~ OUTLINE DIMENSIONS 

l:IRTED 
DRAWING A B 

MINIATURE NUMBER MIN. MAX. MAX. 

T9 
CAP 

~" ~" 5" 
A 9-17 2 16 24 316 

· -1 9-19 5" 1." 7" 
216 28 3j6 

9-21 5" 1,511 I" 
2j6 2j6 3"2 

9-23 5" 3" 9" 
2ilJ 316 

7" 5" 7" ~ ~"~~m~~' 9-50 28 316 3"8 

OCTAL BASE 
~ 132 

MAX. 

9·17 TO 9·23 (000),9·50 



)RAWINGS 

rr~~i-r , 
"~r l~ J~SMALL 4,5,6, a 7-PIN BASE 

," liS 
MAX. 

9·25 

rEI~k 

1 r""11 
~. 9" ," 

4 16 T9 3Tb±16 
MAX. 

SKIRTED 
MINIATURE 
CAP 

4~~ SMALL-SHELL 
OCTAL BASE 

MAX 

9·28 

OUTLINE 
DRAWING 
NUMBER 

9-18 

9-20 

9-22 

9-24 

9·18 TO 9·24 (EVEN) 

DIMENSIONS I 
A M~x,l MIN MAX 

5" 
216 

3" 
24 

5" 
3 is : 

~' 2 16 
7" 

28 3 Ii" I 
5" 

216 
15" 

216 I" i 3 2 

5" 
216 3" 3 fi' I 

irllf
;;1. 

MA~ 

T9 J" 
41~. ! 'T6 
MAX ~ 

L~ :J~MALL 4,5,6 a 7-PIN BASE 

," 116 
MAX 

9·26 

9·30 

LOCKING· IN 
BASE 08·1 
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332 
MAX. 

OUlLiNI 

t-I~ -
MAX 

T9 Zt 

1---0----1", i 
V,,' t 

2:l!MAX 0 1 
1 rr ~p ~~N BASE -lrOIlllI ~KING -IN 

~ SASE 08-1 

1-11-
MAX. 

9·31 

,f~-
OUTLINE 
DRAWING 

MAX NUMBER 

1 

9-36 

9-31 

T9 9-38 
A 

9-39 

B 
9-40 

9-41 

9-42 J 
TIUl]lJ1J J SHORT INTERMEDIATE-SHELL 

9-43 

I--I~ OCTAL BASE 9-44 

MAX. 

!-li"-
MAX . 

.-j---" --t-. 

9·36 TO 9·44 

MINIATURE 
CAP 

OUTLINE 
DRAWING 
NUMBER MIN. 

I-Ifi -
MAl< 

9·32 

DIMENSIONS 
A B 

MAX. MAX. 

3" 
1'4 

S" 
2i6 

2 {ii' 1" 
2'8 

1" 
2i6 3" 

.J: 22 
I" 

3i6 

II" 
2i6 

I" 
3'4 

3" 
2'4 

S" 316 
~" 

2 16 
3" 

3'8 

1" 
2'8 

1" 
3j6 

I" 3 4 13" 
3i6 

DIMENSIONS 
A B 

MAX. MAX. ~H-iSKIRTED 

~. ~~l.~.,,".,"~,I-H-'~-'~-~-;+~:"+--;wI~~ 
- OCTAL BASE 

1.2.' 
Mfx. 

:''' ~. ~' 2 16 24 3 16 
S" 1" 1" 

2i6 28 3iij 

S" IS" I' 
2j! 2i6 3'2 

S" 3' .2" 2j6 3 16 

7" 5" 7" 
2'8 3iij 3 8 

9·45 TO 9·49 

DS-I 
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15" 
4j6 
MAX. 

10·1 

12·2 

12·4 

SMALL 
CAP 

SMALL 4,5,6 a 7-
PIN BASE 

SKIRTED 
MINIATURE 
CAP 

ill" 432 
MAX 

.5" 
'ib 

~ 

9" 
'm 

MAX. 

ST 12 

I~ 
MAX. 

12·1 

Irs" 
MAX. 

3' 
ITS 
MAX. 

1 
SMALL 4,5,687-
PIN SASE 

5TI2 •• 
4~ 3H~~ 

." .. 1 L I SMALL-SHELL 
~ I~ ---1 OCTAL BASE 

MAX. 

.2." ',6 
MAX. 

I~' 

12-3 

MAX. 

STI2 

12·5 

185 
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~ 
MAX. 

I 
MAX. 

SMALL 
I' CAP 

1'4 

~ 
4~" ST 12 3g§· +.1-

32 - 8 
IIAX 

~ 
J'-..SMALL 4.\6~ 67-PIN BA 

I~' 
MAX. 

12-6 

1ft 
MAX. 

I~ 
MAX. 

SKIRTED 
MINIATURE 
CAP 

I' 
I, 

L 
STI2 

IS' 
432 

3-+ 15-
34 -32 

MAX. 

SMALL- SHELL 
OCTAL BASE 

MAX 

12,8 

14-2 

OUTLINE 

ST 12 
I' 3' :£ 

48' 38 ± 16 

MAX. J 4 J"SMALL-SHELL 

5" 
48 
MAX 

3' . 
liS 

12-7 

14-1 

13' 
'1& 

MAX. 

7' 
I III 

MAX. 

STI4 

If 
MAX. 

14-3 

OCTAL eASE 

MEDIUM-SHELL 
OCTAL BASE 
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16·1 

.L 
2 16 
MAX 

'l MAX 

5TI6 

" ~+J:' 

·.t j' 
I r . .m'".,." 4~ OCTAL BASE 

MAX 

16·3 

16·2 

... 
216 
MA< 

." 'l>" 
MA< 

ST 16 

," '. MAX. 

16·5 

SMALL CAP 

MEOIUM- SHELL 
OCTAL BASE 
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Tube 
Type 

OY4-G 

OZ4-G 

lAB6 

lAE5 

lAH5 

lAJ4 

lB3-GT 

IN6-G 

IS2 

IS2-A 

IT2 

lY2 

lZ2 

2B3 

2C22 

2C50 

2E31 

2E32 

2E35 

2E36 

2E41 

2E42 

2G21 

2G22 

2V2 

3A3 

3B2 

3C2 

3C4 

5AR4 

5AU4 

5AW4 

5R4-GYA 

Envelope 

T-7 

T-7 

T-5% 

T-2 x 3 

T-5% 

T-5% 

T-9 

T-9 

T-6% 

T-6% 

-

ST-12 

T-5% 

T-9 

T-9 

T-9 

T-2x 3 

T-2 x 3 

T-2 x3 

T-2 x3 

T-2 x3 

T-2 x3 

T-2 x3 

T-2 x 3 

T-11 

T-9 

T-12 

T-12 

T-5% 

-
T-12 

T-12 

T-12 

*FL-Flying Leads 
SL-Short Leads 

OUTLINE 
T-X TABLE - Physical Characteristics of Types 

Style 

Octal 

Octal 

7-Pin Miniature 

Inline Subm-FL* 

7-Pin Miniature 

7-Pin Miniature 

Octal 

Octal 

9-Pin Miniature 

9-Pin Miniature 

Special-FL* 

4-Pin 

7-Pin Miniature 

6-Pin Octal 

Octal 

Octal 

Inline Subm-FL* 

Inline Subm-SL* 

Inline Subm-FL* 

Inline Subm-SL* 

Inline Subm-FL* 

Inline Subm-SL* 

Inline Subm-FL* 

Inline Subm-SL* 

Octal 

Octal 

Octal 

Octal 

7-Pin Miniature 

Octal 

Octal 

Octal 

Octal 

Max Dimensions in Inches 

Diameter 

1%. 

1[A6 

!Ii 
0.400 x 0.300 

!Ii 

!Ii 

1%2 

1 3A6 

% 

% 

[%. 

1 9A6 

!Ii -
1%. 

15A6 

1.315 

0.400 x 0.300 

0.400 x 0.300 

0.390 x 0.290 

0.390 x 0.290 

0.390 x 0.290 

0.390 x 0.290 

0.400 x 0.300 

0.400 x 0.300 

1 7,,1. 

1%2 

1'%. 

1 9,,16 

!Ii 

1% 

1'7l6 

1% 

1 9,,18 

Over-all 
Length 

2% 

2% 

2.205 

-
2.205 

2.205 

4[A6 

4 

2.913 

2.913 

12%. 

41%. 

2.70 

4 1A6 

3U 

2 !Ii 

-
-
-
-
-
-
-
-

4% 

41,,16 

5 7/32 

4% 

2.205 

3 7A6 

4 !Ii 

5 3A6 

41%. 

Seated 
Height 

2[A6 

2[A6 

1.955 

1.5 

1.955 

1.955 

3% 

3'A6 

2.658 
-----

2.658 

-
33Va. 
2.45 

3% 

2'7l6 

3 5,,16 

1 9,,1. 

1 9,,16 

1 9,,16 

1 9,,1. 

1 9,,1. 

1 9,,16 

1 9,,16 

1 9,,16 

3[%6 

3% 

4'7l6 

3'%6 

1.955 

2% 

4",,16 

4% 

4% 



DRAWINGS 
Not Conforming to Standard Outline Drawings 

Tube 
Type 

5U4-GA 

5U4-GB 

5V3 

5V4-GA 

5X4-GA 

5Y3-GA 

5Y4-GA 

6AE8 

6AL6-G 

6AR6 

6AR7-GT 

6AS7-GA 

6AV5-GA 

6AZ6 

6BA4 

6BD4 

6BD4-A 

6BD5-GT 

6BG6-GA 

6BJ5 

6BK4 

6BL4 

6BQ6-GA 

6BT4 

6BU4 

6BU5 

6BY4 

6BY5-GA 

6CA7 

6CB5 

6CB5-A 

6CD6-GA 

Envelope 

T-ll 

T-12 

T-12 

T-12 

T-12 

T-12 

T-12 

T-6~ 

ST-16 

T-ll 

T-9 

T-12 

T-ll or 
T-12 

T-3 

-

T-12 

T-12 

T-9 

T-12 

T-5~ 

T-12 

T-12 

T-ll or 
T-12 

T-6~ 

T-12 

T-12 

Special 

T-12 

T-I0 

ST-16 

T-12 

T-12 

*FL-Flying Leads 
SL-Short Leads 

-

Style 

Octal I 
Octal 

Octal 

Octal 

Octal 

Octal 

Octal 

9-Pin Miniature 

Octal 

Octal 

Octal 

Octal 

Octal 

Button Subm-FL* 

Rocket Type 

Octal 

Octal 

Octal 

Octal 

7-Pin Miniature 

Octal 

Octal 

Octal 

8-Pin Miniature 

Octal 

Octal 

Ceramic 

Octal 

Octal 

Octal 

Octal 

Octal 

Max Dimensions in Inches 

Diameter 

1'/i_ 

1 9/i6 

1 9/i6 

1 9/i6 

1 9/i6 

1 9/i. 

1 9/i6 

Ys 

21/'6 

11/,_ 

1'/'6 

1 9/'6 

1'/i6 
1 9/'6 

0.400 

1.005 

1'%2 

1'%2 

1 9/32 

1 9/'6 

%: 

1'%2 

1'%2 

11/,_ 
1 9/'6 

Ys 

1'%2 

I 1V,6 

0.33 

19/,_ 

1~ 

2 '/,. 

1'%2 

1 9/'6 

Over-all 
Length 

4%: 

4%: 

4%: 

3Ys 

4%: 

4% 

4% 

2~ 

51V,6 

31%2 

3% 

4% 

4 
4 

-
2 1/i_ 

5Ys 

5Ys 

3Ys 

5 

2%: 

5 1/32 

4% 

4~ 
4~ 

3 3/,_ 

5 1/,_ 

4Ys 

0.438 

3Ys 

4 7/,. 

5Ys 

5 

5 

Seated 
Height 

4 '/i_ 

4 '/i_ 

4 '/i_ 

3 '/i_ 

4 '/i_ 

4 1/io 

41/,_ 

-

5Ys 

2'%2 

3 1/,_ 

4 1/i_ 

3f16 
3/t6 

1.25 

-
4% 

4% 

3 '/i. 

47/'6 

-
4' V,6 

4'/'_ 

31 V,. 
31V,6 

2'%2 

41%2 

4'/,. 

-

3 '/'6 

3Ys 

41%2 

4 7/,. 

4 7/,. 

189 
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Tube 
Type 

6C07 

6C]5 

6C]6 

6CK5 

6CL5 

6CN6 

6CT7 

6CU6 

6CU7 

6CV7 

60A6 

60N6 

6006 

6006-A 

60R6 

6L6-GB 

6M3 

6S2 

6S2-A 

6V3-A 

6W2 

6X2 

6Y6-GA 

10 

12AC5 

12AV5-GA 

12B06-GA 

12CU6 

12006 

12006-A 

12S7 

Envelope 

T-6~ 

T-6~ 

T-6~ 

T-12 

-
T-6~ 

T-ll or 
T-l'2 

T-6~ 

T-6Ys 

T-6~ 

T-12 

T-12 

T-12 

-
T-12 

T-12 

T-6~ 

T-6~ 

T-6~ 

T-5~ 

-
T-12 

ST-16 

T-6~ 

T-ll or 
T-12 

T-ll or 
T-12 

T-ll or 
T-12 

T-12 

T-12 

T-6~ 

*FL-F1ymg Leads 
SL-Short Leads 

OUTLINE 
T-X TABLE - Physical Characteristics of Types 

Style 

Octal 

8-Pin Miniature 

9-Pin Miniature 

8-Pin Miniature 

Octal 

Octal 

8-Pin Miniature 

Octal 

8-Pin Miniature 

8-Pin Miniature 

9-Pin Miniature 

Oct!!l 

Octal 

Octal 

9-Pin Miniature 

Octal 

Octal 

9-Pin Miniature 

9-Pin Miniature 

9-Pin Miniature 

Special-FL* 

Special-FL* 

Octal 

4-Pin 

8-Pin Miniature 

Octal 

Octal 

Octal 

Octal 

Octal 

8-Pin Miniature 

Max Dimensions in Inches 

Diameter 

1 '/s2 

~ 

~ 

~ 

1 9/16 

12%2 

~ 

l'ct6 
1 9 16 

~ 

~ 

~ 

1 9/16 

1 9/16 

1 9/16 

0.945 

1 9/16 

1 9/16 

% 

% 

% 

~ 

0.571 

1 9/10 

21/16 

% 

1~8 1. 16 

1~6 
1 16 

11/16 
1 9A6 

1 9/16 

1 9/10 

% 

Over-all 
Length 

31%2 
2% 

3'/16 

23Ys2 

5 

51%2 

2% 

4~ 
4~ 

2% 

2% 

21%2 

5 

4~ 

4~ 

3.16 

4% 

4% 

2.913 

2.913 

3 1/16 

2 9/16 

2.087 

3% 

5% 

2% 

4 
4 

4~ 4 ~ 

4~ 4 ~ 

434 

434 

2% 

Seated 
Height 

3lyh 

21/16 

21~6 

22%2 

4'/18 

5 

21/16 

31).1 
31).1: 

21/16 

21/16 

2 5Aa 

4'..16 

3~ 

31 ).16 

2.91 

31%6 

4 5/16 

2.658 

2.658 

2~ 

-
-

3 5/16 

4~ 

21/16 

3'/16 
3'A6 

31).16 
31).16 

31 ).16 
31).16 

3~ 

31).16 

21/16 



DRAWINGS 191 

Not Conforming to Standard Outline Drawings 

Tube 
Type 

l4K7 
-------

14L7 

17AV5-GA 

17DQ6 

17Z3 

19BG6-GA 

21A6 
-------

21B6 
-------

25AV5-GA 

-------
25BQ6-GA 

25C6-GA 

25CD6-GB 

25CU6 

._------
25DN6 

25DQ6 

25E5 
-------

26E6-G 
-------

35CD6-GA 
-------

45A5 

50 

50C6-GA 

81 

V-99 

1629 
-------

1654 

5633 

5634 

5642 

5645 

5646 

5647 

Envelope 

T-672 
-------

T-672 
-------

T-ll or 
T-12 

-------
T-12 

-------
T-672 

T-12 

T-672 
-------

-
------

T-ll or 
T-12 

-------
T-ll or 
T-12 

-------
T-12 

-------
T-12 

-------
T-ll or 
T-12 

-------
T-12 

T-12 

T-9 
-------

T-ll 
-------

T-12 

T-6 72 

ST-19 

T-12 
-------

ST-19 

T-8 

T-9 

T-572 

T-3 

T-3 

T-3 

T-2 

T-2 

T-l 

*FL-Flying Leads 
SL-Short Leads 

Style 

8-Pin Miniature 

8-Pin Miniature 
-----------

Octal 

Octal 
-----------

9-Pin Miniature 

Octal 
-----------

9-Pin Miniature 
-----------

9-Pin Miniature 
-----------

Octal 

-----------
Octal 

------------
Octal 

-----------
Octal 

-----------
Octal 

Octal 

Octal 
-----------

Octal 
-----------

Octal 
-----------

Octal 

8-Pin Miniature 

4-Pin 

Octal 
-----------

4-Pin 

Special 

Octal 

7 -Pin Miniature 

Special Subm-FL* 

Special Subm-FL* 

Special Subm-FL* 

Special Subm-FL* 

Special Subm-FL* 

Special Subm-FL* 

Max Dimensions in Inches 

Diameter 

Yo 

Yo 
11/t6 
1 '/i. 
1 9/t. 

Yo 

1 '/i. 
Yo -------

0.945 

11/t6 
1 9/t. 

1 1/t. 
I '/t. 

1 '/t. 

I '/t. 

1 7/to 
I ,/t. 

1 '/t. 

I ,/t. 

1 %, 
-------

11/tO 

1 '/t. 

Yo 
2 '/t6 

1 9/t. 

2 1/t. 
--------

1 '/t. 

1 3/t. 

%: 

0.400 

0.400 

0.400 

0.310 

0.310 

0.215 

Over-all 
Length 

2% 

2% 

4 
4 

4)4 

3 3/t6 

5 

3 3/t. 
-------

3.16 

4 
4 

4)4 
4)4 

4% 

5 

4)4 
4)4 

-------
5 

4)4 

4 5/t6 
-------

3Ys 

5 

2'72' 

6)4 

4% 

6)4 

372 

4Ys 

2 1/t6 

-

-
-

-

-

-

Seated 
Height 

2 1/t6 

2 1/t. 
-------

3 1/t6 
3 1/t6 

3%: 

2'V,. 

4 '/t6 

21V,6 
-------

2.91 
-------

3 1/to 
3 1/to 

-------
3 1 V,. 
3 ' )1. 

-------
4 1/t. 

5 1/t6 

3' )1. 
31 V,. 

-------
4 1/t6 

-------
3%: 

-------
3%: 

-------
2 '/t6 

4 1/t6 

2'%, 
-------

5% 

4 1/t. 

5% 

-
-------

3 1/t, 

2 3/t6 

1.660 

1.660 

2.380 

1.300 

1.300 

1.250 
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Tube 
Type 

5675 

5676 

5677 

5678 

5690 

5704 

5785 

5825 

5838 

5839 

5851 

5852 

5876 

5881 

5890 

5930 

5931 

5932 

5995 

6004 

6007 

6008 

6080 

6082 

6094 

6106 

Envelope 

T-2 x3 

T-2 x 3 

T-2 x3 

T-12 

T-2 

T-2 x3 

ST-16 

T-9 

T-9 

T-3 

T-9 

-
T-ll 

T-ll 

T-12 

T-12 

T-12 

T-3 

T-9 

T-2 

T-2 

T-12 

T-12 

T-6~ 

T-9 

*FL-Flymg Leads 
SL-Short Leads 

OUTLINE 
T-X TABLE-Physical Characteristics of Types 

Style 

Pencil Type 

Inline Subm-FL* 

Inline Subm-FL* 

Inline Subm-FL* 

Octal 

Inline Subm-FL* 

Inline Subm-FL* 

4-Pin 

Octal 

Octal 

Button Subm-FL* 

Octal 

Pencil Type 

Octal 

Duodecal 

4-Pin 

Octal 

Octal 

Inline Subm-FL* 

Octal 

Special Subm-FL* 

Special Subm-FL* 

Octal 

Octal 

9-Pin Miniature 

Octal 

Max Dimensions in Inches 

Diameter 

0.400 x 0.300 

0.400 x 0.300 

0.400 x 0.300 

12%, 

0.315 

0.400 x 0.300 

2 1A6 

l'A6 

l'A6 

0.400 

l'A6 

-
1 1A6 

1~ 

1.70 

1.70 

1.70 

0.400 

15A6 

0.322 

0.322 

12%. 

12%. 

% 

1.320 

Over-aU 
Length 

2.108 

-
-

-
4U 

-

-
52Y.2 

3% 

3% 

-
3% 

2.108 

31V.. 

6~ 

4~ 

42%2 

32y'. 

-
4 1A6 

-
-

4 1A6 

4 1A6 

3 

3.375 

Seated 
Height 

1.500 

1.500 

1.515 

31j16 

1~ 

1.500 

5%. 

2% 

2% 

1.600 

2% 

-
22%. 

6U 

3% 

41~. 

3%. 

1.75 

-
1.417 

1.102 

3~ 

3~ 

2~ 

2.880 



DRAWINGS 
Not Conforming to Standard Outline Drawings 

Tube 
Type Envelope Style 

Max Dimensions in Inches 

Diameter Over-all 
Length 

Seated 
Height 

11)3 

-------------- ------, -------~-------------------6173 I - Pencil Type - 1.987 -

6184 T-3 Button Subm-FL* 0.400 - 1.25 
------- ------------------ - -------

6195 T-3 Button Subm-FL* 0.400 - 1.60 

6215 T-9 Octal 1 %, 
------- --------------------------1-----1-------

6287 T-6 72 9-Pin Miniature Yo 2.47 
----------------------------------------
_~~ _____ T-5~ ____ ~Pin ~~ature __ __ :li ___ 1 ___ 2 %, __ 2 'A. 

6320 T-3 Button Subm-FL* 0.400 - 1.125 
------- ------- -------

6321 T-3 Button Subm-FL* 0.400 - 1.125 

6325 T-9 Octal 1%. 2% 
---------------------------------1-------1------

6327 T-12 Octal 1:li 472 31YI. 
--------------------------------1-----1------

6355 T-5 72 7-Pin Miniature 0.750 1.531 1.250 
--------------------------------1-------1------

6374 T-672 9-Pin Miniature Yo 3 '/'. 21YI. 
-------------------------------1-------/-----

6384 T-ll Octal 1 1/,. 31%. 21YI. 
---------------------------1------- -------

Special Subm-FL* 0.4 172 
--------------------------1-------- --------/-----

Button Subm-FL* 0.400 1.60 

6391 T-3 

6397 T-3 
--------------- ---------- --------------1-----

6443 T-672 9-Pin Miniature Yo 3 
--------------------------------------

6489 Special Subm-FL* "A, 1.12 
------------------------------------------

6519 T-I72 x 2 Inline Subm-FL* 0.290 x 0.220 1.25 
--------------------------------

6550 ST-16 Octal 2'/,. 4:li 4'/,. 
-------

6690 T-3 Button Subm-FL* 0.400 1.000 

6754 T-672 9-Pin Miniature Yo 2:li 272 
-------------------------

6760 T-672 9-Pin Miniature Yo 2:li 272 
-------

6761 T-672 9-Pin Miniature Yo 2:li 272 
--------------

6788 T-3 Button Subm-FL* 0.400 1.250 

6792 T-12 Octal 1'%, 51/,. 4 ' %. 

6842 T-572 'i-Pin Miniature :li 2~ 2 

*FL-Flying Leads 
SL-Short Leads 
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curve FAEDG. With a choke-Input filter, the operating point must fall within the curve FABCDG. 



5U4-GB 

OPERATION CHARACTERISTICS 
700 

FUll-WAVE RECTIFIER WITH CAPACITOR-INPUT FILTER 
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140 
AVERAGE PLATE CHARACTERISTICS 
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6AU6, 3AU6, 4AU6, 12AU6, 6AU6-A 

20 
AVERAGE PLATE CHARACTERISTICS 
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6BA6, 38A6, 48A6, 128A6 

AVERAGE PLATE CHARACTERISTICS 
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6SN7-GTB, 6SN7-GTA, 12SN7-GTA, 6SN7-GT, 12SN7-GT, 6CG7, 8CG7 

AVERAGE PLATE CHARACTERISTICS 
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6SN7-GTB, 6SN7-GTA, 12SN7-GTA, 6SN7-GT, 12SN7-GT 6CG7, BCG7 

AVERAGE CHARACTERISTICS 
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12AU7, 7AU7, 12AU7-A 

AVERAGE PLATE CHARACTERISTICS 
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CIRCUIT DIAGRAMS 
These circuit diagrams are included for illustration of typical tube 

applications and are not intended as constructional information. 
For this reason, wattage ratings of resistors and voltage ratings of 
capacitors are not necessarily given. Similarly, shielding techniques 
and alignment methods which may be necessary in some circuit 
layouts are not indiCated. 

The description and illustration of the circuits contained herein 
does not convey to the purchaser of tubes any license under patent 
rights of General Electric Company. Although reasonable care has 
been taken in their preparation to assu~ their technical correctness. 
no responsibility is assumed by General Electric Company for any 
consequences of their use. 



117V 
"C/OC 

AC/DC RECEIVER 

LOOP 

12BE6 12BA6 12AV6 

12Ave IZ8A6 128E6 50C5 35W4 

C,-1-15 }L}L£ Trimmer 
C2 C,-Ganged 14-434 }L}Lf and 9-135 }L}L£ 

C4-1.5-15 }L}L£ Trimmer 
Cs-47 }L}L£ 

Cs C,s-{).05 }L£ 

C7 Cs C, CIO-60-140 }L}L£ 

Cu-220 }L}Lf 

C'2 C " C,.-{).Ol }L£ 

C'4 C ,s-50 }Lf 150V 
C17-O.005 p.f 
T I-Oscillator Transformer 
T2 T,-IF Transformer 455 KC 
T 4-2500n to 3.4n Output Transformer 

(With Hum-bucking Tap) 

R ,-47n 
R2-2.2 Meg 
R,-{).5 Meg Pot. 
R4-6.8 Meg 
Rs Rs R IO-{).47 Meg 
R7-150n 1 Watt 
Rs-lOOOn 2 Watt 
R,-22n 1 Watt 
R l1-22 K 

All Resistors 72 Watt Unless Otherwise Specified 
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AC/DC AMPLIFIER 
3!>C !> 

~12AX7 

T 

INPUT 

117 V 
AC/DC 

R r-Q.5,Meg Pot. C1 C2 Cs C4 C6-O.05 I'f 400V 
R~.24 Meg C5-D.Ol I'f 600V 
Ra-0.24 Meg ~ Watt C7-25 I'f 25V 
R.-12000 Cs-50 I'f 25V 
Rs Re-47 K Cg-8 #f 150V 
R7 Rs R 14-0.47 Meg ~ Watt ClO-8l'f 150V 
Rg-lOOO 5 Watt C l1-20 I'f 150V 
RIo R l1-33 K C12-80 #f 150V 

TO 
SPEAKER 

R(2 R 1S-470 T-Output Transformer 50000 CT to Voice Coil 
R I6-27000 SW-SPST Toggle Switch 

SW should not be mounted on the back of R1. This precaution will reduce hum. 
All Resistors 1 Watt Unless Otherwise Specified 



PHONO PREAMPLIFIER 

FOR VARIABLE RELUCTANCE CARTRIDGE 

R7 

TI~ SWI 

117V At ~0/60 CYCLES 

Cl C2 C4-
C3-
C5C6-
C7-
CRI 
Rl­
R2R5 
R3-
R4-
R6-
R7-
R8R9-
SWl­
Tl-

0.05 p.f 400V 
0.0082 p.f 400V 
15 p.f 150V 
30 p.f 150V 
Selenium Rectifier 150V, 5 Ma 
See Note 
3.3 Meg 
68 K 
39 K 
910 K±5% 
47 K 
22 K 
On-Off Switch 

C4 

209 

OUTPUT 

Power Transformer: Pri-117V, 60CY 
Sec-120V, 5 Ma; 

6.3V,0.3A 
Note: Resistor Rl may be varied from 4.7 K (minimum) to 47 K to increase the high-frequency 

response. To obtain standard (RIAA) rolloff, Rl should be 6.2 K. 
All Resistors 72 Watt 
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PHONO 
INPUT 

1 ... 

J17V 
AC/DC 

THREE-TUBE PHONO-AMPLIFIER 

VOLUME 
CONTROL 

B-BUS 

C1-{).OO2 pi 400V 
Cr-O.05 pi 400V 
C3-{).Ol pi 400V 
C,-{).OO5 pi 400V 
CIi-{).022 pi 400V 
c& C.,-50 pi 150V 
Rl ~-{)5 Meg Pot. 
Rr-U.8.Meg 
Ra-470 K. 
R Ii-1500 1 Watt 
R..-6.8K 
Rr-330 
Rs-12oo 5 Watt 

T 

D(]sp", 

T-Output Transfonner 25000 to Voice Coil 
(With Hum-bucking Tap) 

PL-No. 47 Pilot Lamp 
SW -On-Off Switch 

All Resistors Y2 Watt Unless Otherwise Specified 



TO 6AS 7, 
eX4 &eSJ7 
H[ATERS 

C. C~16 1'£ 600V 
C, C.-1/Lf 600V 
C,-8 1'£ 450V 
C6---4 /Lf 600V 
c. CT -40 1'£ 450V 
C.-O.1/Lf 600V 

211 

REGULATED POWER SUPPLY 

C, 

C" 

R,-O.47 Meg 
R2 R. R ,a-O.33 Meg 
Ra-O.1 Meg 
R.-20 K 10 Watt 
R5 R.-l Meg 
R 7-10 K 10 Watt 
Rs-O.5 Meg Pot. 
R IO-20 K 5 Watt 
R ll-5 K 5 Watt 

23!)VO~TS MIN. 
~'O VOLTS 

100 MA_MAX. 

Rg 

81 AS 
SUpp~y 

0-3!>'V 

Cg 

R ,2-5 K Pot. (5 Watt) 
L ,-200 Ma 15 HY 
L 2--60 Ma 15 HY 

+ 

All Resistors 1 Watt Unless Otherwise Specified 
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INTERCOMMUNICA TION AMPLIFIER 

-= 

T] + + 

Rg 

SPKR] 

r-
SW2 >< 

0( 

~ 
9 

SPKRZ 

R l-3300n 
SPKRl R.-510 K 

SWl Ra-1 Meg Pot. 
R.-IOOOn 
R.-IOO K 
R 6-240 K 

SPKR4 R..-150n 1 Watt 
Ra-22 K 
R 9-450n 2 Watt 
C l-350 /-,/-,f 

SPKRs C2-D.001 /-,f 
Ca-25/-,f 
C.-D.002/-,f 
C. C6 C..-l0 /-,f 

T1-Power Transformer: 250-0-250V, 40 Ma; 6.3V, 2.5A 
T.-Input Transformer: 1 to 30 Turns Ratio 
T 3-Output Transformer: 6600n to Voice Coil 
SWl -8PST On.-Off Toggle Switch 
SW2-DPDT Master Station Push-to-talk Switch 
SW,- Station Selector Switch 
SW, SW. SW6 SW7-8PST Remote Speaker Push-to-talk Switch 
SPKR]-Master Station PM Speaker 
SPKR, SPKR3 SPKR. SPKR.-Remote Station PM Speaker 

All Resistors Y2 Watt Unless Otherwise Specified 

~7 
t 

Ra 



PHONE-CW MONITOR 
AND CODE PRACTICE OSCILLATOR 

213 

6C4 I,' ~~"'" 

~2 
HEADPHONE 

OUTPUT 

C3 

R l -200 K Pot, 
R2 R.-500 K 
R.-5000 Pot, 
R,-100 K 
R6-15000 1 Watt 
R7-56000 2 Watt 
Ll -8MH RF Choke 
CR1-IN52 Diode 

C, 

CR2-Selenium Rectifier 100MA DC 

C l-lO /-If 25V 
C2-o,006 /-If 400V 
C.-O,OOl /-If 400V 
C,-0,01 /-If 400V 
C.-20 /-If 150V 
C6-40 /-If 150V 

T1-Power Transformer: Sec-1l5V, 50Ma; 6,3V, 2A 
T2-Universal Output Transformer Pri-4000 to 14,0000 

with Center Tap 
T.-Output Transformer 10,0000 to Voice Coil 
PL-6,3-Volt Pilot Lamp 
J1-Open-circuit Phone Jack 
J2-Short-circuit Phone Jack 
SWl -8PST Phone-CW Toggle Switch 
SW2-8PST On-off Toggle Switch 

All Resistors Y2 Watt Unless Otherwise Specified 
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6BK7 -A CASCODE TELEVISION BOOSTER 

100 .... 
INPUT 

CI-4.7 WJ.f 
Cz-3-13 ,,¢ 
CII C4 C6 C6-lOoo ,,¢ 
C.,-I000 ,,¢ Button Type 
C..-1.5-7 ,,¢ 
Rl-47 K 
Rr--270 K 
Ra--68OO 
~-looK 

6BK7A 

a.lv 
+ 

2~0 -300 V 

Typical Values for Channel No.4 
Ll-5T No. 18 Wound Over L2 
Lr--16T No. 28~' Form Close-wound 
L3-12T No. 18 ~. Form Close-wound 
L4-3T No. 18~" Form Close-wound 
L.-tiT No. 28 U' Form Close-wound 
L..-5T No. 18 Wound Over L5 
Ll and L6 Are Center-tapped 

All Resistors % Watt 



JHF I r 

UHF-VHF TELEVISION TUNER 

TO B+ 

~--------------------~------------------~C 

o 
o 

:1 
'I 
II 
II 
II 11K 

TO tl40V 

TO B + 
.----:=_:~ --1---0 a 

----­TUNI NG 

1---0-:27-' -----1~ --t- - --- - - - - ---I 
"" "='" I .-11'--;;--1.-----, 'I , 1000 I 

. I .IJ..IJ. f 'I I OSC ::!:: 
I IN82AI I INJECTION I 
, M~~tR I, /f LOOP 8AF4 I 
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1.0 II / I UHF OSC I 
II I 10 IOO~ FIL. 

II I 

Unless Otherwise Noted 
Capacitors 1 or more are in 1'1'£ 
Capacitors less than 1 are in 1'£ 
Resistors are 72 watt 

(Switch 81 shown in UHF Position) 

!i O~ 
I' .IJ..Ilt'1 
:!J I 



IF 

TO TUNER 

ao0..I. 

T 

8aoo 
IW 

2200 2200 

330 
'W 

+275V 

800 470 

"7K 

• ME ... 

.:::c. 800 

T" 

TELEVISION RECEIVER 

'OK 
2W 

1.5MEG. 

2 

* 6T8 
AUDIO AMP. 

3 

6AQ5 
AUDIO OUTPUT 

22K 180K 

4 5 • 

t­.. 
C 



b -_-..--+-_.-.,..-, 

10 c: MEG 

~.3 
K 

120 
LOC:AL DISTANT· 

• 
, 

L 

3.9 
MEG. 

+27SV +27SV 

TO TUNER 
+J40V 

2SK S60K 

OIOK 

.0012+ 

330 

12AT7 

Unless Otherwise Specified 
Capacitors more than 1 are p.p.£ 
Capacitors less than 1 are p.£ 
Resistors are % watt 

.l..01 
.,.. 

no 
2W 



LOOP 
ANTE NNA 

IR5 

THREE-WAY BATTERY PORTABLE 

IU 5 

C i C,-Tuning Capacitor and Associated Trimmers 
Cs C4-D.02 pi 200V 
C.-IOO ",f 

Cs C7 Cs CQ-Fixed IF Capacitances 
C lIr-O.004 ",pi 200V 
Cll-D.002 ",f 200V 
Ciz-O.002 ",f 200V 
Ciz-{J.005 pi 200V 
C14-40 pi 150V 
C16-200 ",f 20V 
CiS Cl'l-D.05 ",f 400V 
Cur-40 pi 250V 
CiQ-330 ",,,,f 
C.o-220 ",pi 

CRi-Selenium Rectifier 65 Ma 
DC 

TiT ,-455 KC IF Transformers 
Ts-Oscillator Coil 
T4-0utput Transformer 
Ri-lOO K 
R.-8200n 
R4-500 K 
R.-l0 Meg 
Rs Rs R7-3.3 Meg 
Rs-1500n 
RQ-680n 
RlO=--.470 K 

117 V 
AC/DC 

R ll-2300n 
Riz-68n 1 Watt 
R iS-2200n 1 Watt 
R 14-470 K 

3V4 

C'S 

I U 5 



Rl-100 K 
R2 ~ Rur-3.3 Meg 
Ra-15 K 
R 6-1 Meg Pot. 
Rr-1O Meg 
Rr-4700 
Rs---4.7 Meg 
Ra-l Meg 
Cl -9-281",Jd 
Cr-8-110 ",pi. 

BATTERY-OPERATED PORTABLE 

R4 

Ca C.-o-12 ",,,,f 
C6--47 ",Jd 500V 
Cr-O.Ol Jd 200V 
C.,---O.047 Jd 200V 
Cr-O.003 Jd 200V 
Ct C12-27 ",Jd 500V 
C10 C1a-36 ",Jd 500V 
Cll-2.2 ",Jd 500V 
C14 C1G-D.OO2 ",f 200V 
C16-82 ",,,,f 500V 

B-

75V 

B+ A+ A-

Tl T~55 KC IF Transformer 
Ta-Output Transformer 10,0000 to Voice Coil 
T,--Oscillator Transformer 
SW-DPST On-Off Switch 

All Resistors ~ Watt 

N -IQ 



TYPICAL AC/DC AM-FM RECEIVER 
V, o 0 0 0 V5 

RZ8 

12AU6 6BJ6 

4 
SEL. RECT. 74MA DC 



PARTS LIST FOR AC/DC AM-FM RECEIVER 

CI-lO p,p,f C .. -131 p,p,£ R IS R 19-470 K 

Cr-22 p,p,f C40 C.4-100 p,p,£ R2o-1oon 

C3 Co.-lo5 p,p,f CU c •• C.6-33 p,p,f R 22-1000n 2 Watt WW 

C. C23-20 p,p,£ C.2-50 p, p,f R2r-4 Meg Tone Control 

C. C. C, Cs-FM Tuning Capacitor and C., C.o-47 p, p,£ R.s-2 Meg Vol Control (1 Meg Tap) 
Trinuners C51-D.001 p,f R.,--6.8 Meg 

Cg Cu Cl2 C.r-470 p,p,f C • .----o.002 p,f R .. -22n 1 Watt 

C lO--6 p,p,f C •• -40 p,f R,o-33n 2 Watt WW 

CI.----o.OO15 p,f C •• --80 p,f R .. -R,.-220 K 

C14-18 p,p,£ C.,-D.OO3 I'f R,.-10 Meg 

CI• CI• C l7 CIS CI9-AM Tuning Capaci- PL-llO-Volt Pilot Lamp TI-Broadcast RF Coil 
tors and Trimmers RI R. R, R. R .. -lOOn T.-Broadcast Oscillator Coil 

C2o-82 p,p,f R2-1500n T. T.-10.7 Mc FM IF Transformer 
C21-2-20 p,p,£ Trimmer R3 R31 R .. -220n T. T6-455 KC IF Transformer 

C2• C49 C.4-D.01 p,f R.-2.2 K T,-10.7 Mc Discriminator Transformer 

C2S C .. C.I-D.05 p,f R.-27 K Ts-Output Transformer 

C., C28 C'9 C,. C" C43 C48 C.s C.. C.o- R. R28-470n LI-FM Antenna Choke 
0.005 p,f 

RIO Rl2 R3r-47 K Lr-FM RF Coil 
C30 C31-40 p,p,£ Ru-2.2 Meg L3-RF Plate Choke 
C .. C3a-17 P, p,£ R18 R21 R .. -100 K L. L. 4 Lu-RF Choke 2.2 p,H 

C34-107 p,p,f RI4-180n L,-FM Oscillator Coil 

C .. -73 p,p,£ R16-22 K Ls-10.7 Mc 3rd FM IF Coil 

C.-106 p,p,£ RIo R 17-120 K La LIO-RF Choke N 
N .... 



REc:cmO 
INPUT 

NOISY 78 
/-wi:' 78- - - - -

,2 A.E.S. 
3 

R,--62 K 
R2 Rll-3.3 Meg 
Rs R, R'2 R14 R17 R28 

Ra.--470 K 
R5-39000 
Ra R7-240 K 
Ra--68000 
Rg R,g R27 RsB-lOO K 

PREAMPLIFIER AND CONTROL UNIT 
FOR USE WITH HIGH-FIDELITY AUDIO AMPLIFIER 

R lO-12 K 
R 13-56000 
R,.-270K 

SWIC 
6. 

7 • • • 

R'B R21 R2a-500 K Pot. 
R18-lOOOO 
R20 R 2S Rao R s9-5l K 
R2~51000 
R2,-1600n 
R2.Rs4-22 K 
R29-33000 
Rs,Rs2-l5 K 
Rss-250K Pot. 

(Tapped at 40K-50K) 

t-~N'-..... If--If---"III T 

ALL RESISTORS :0 
ir:

W

,...A_T_T_=---..::---_-_-..... III! ~17V 
I AC 
I 6 3 : rcz:a 1_"," 

Rsr-36000 
Rag-lOOO Pot. 
C, C2 C, C. C16 

C22-o.047 pi 600V 
Cs C20-30 pi 300V 
C.-lOOO p.p.f 500V 
Cr-O.004 pi 400V 
C.-750 p.pi 500V 
C. C2s-O.Ol pi 600V 
ClO-o.l pi 600V 
Cll-o.006 p.f 300V 

C12-o.06 pi 200V 
C13-o.0033 pi 400V 
C14-o.Ol5 pi 200V 

Cli-lOO p.pi 500V 
C17 C19-o.022 pi 600V 
C,8-270 p.pi 500V 
C20-o.l5 p.f 400V 
C21-25 pi 25V 
C24--60 p.f 300V 
T-Power Transfonner: Pri-117V AC, 

Sec-275V, 40Ma; 6.3V, 2A 
CR, CR~e1enium Rectifiers 6Ma DC 
SW, ABO D-Record Compensator and 

Program Selector Switches 
(Ganged) 

SW~Loudness-Volume Control 
SWa-On-Off Switch 
P.L.--6.3-V Pilot Lamp 



SIGNAL 
INPUT 

1 R2 

1 O-WA TT HIGH-FIDELITY AUDIO AMPLIFIER 

C, c. c. C7-O.047 J.l.f 400V 
C2 C3-20 J.l.f 350V 

TO C4-IOO J.l.J.I.f 500V 
FILAMENTS Cs-30 J.l.f 50V 

C.-I5 J.l.f 450V 
C lO Cll-30 J.l.f 450V 
R,-560 K 
R2 R 4-lOO K 
R3-2.7 K 

6C4 

R.-220 K 
R6 Rll R'6 R'7-470 K 
R 7-3 K 
R s-200 K 
R.-47 K 
R lO-22 K 
R12-2 K 
R13 R'4-24 K 
Ru; R,r-I K 
R,.-2650 5 Watt 
R20-6.8 K 
R 21-l0 K I Watt 
R 22-1 K 2 Watt 
R 23-lOOO Pot. I Watt 

6V6-GT 

4 

T,-Power Transformer: 
Pri-1l7V 60 CY 
Sec-650V CT. 100Ma; 5V, 2A; 6.3V, 
2A 

T 2-Output Transformer: lOKflCT to Voice 
Coil 40, 80, and i6Q Taps 

SW -On-Off Switch 

All Resistors 72 Watt Unless Otherwise Specified 



CI C7 C9~Trimmer Capacitors 
C2--27 p.p.f 
C3 C4--D.05 p.f 400V 
C5-68p.p.f 
C6-265 p.p.f 
C8-47p.p.f 
CID-56 p.p.f 
Cll-lOO p.p.f 
C12--D.OO6 p.f 400V 
C13 Cl4-100 p.p.f 
Cl5--D.25 p.f 400V 
Cl6--0.004 p.f 400V 
C17--D.005 p.f 400V 
C18 C19--D.01 p.f 600V 
C2D-20 p.f 25V 

AUTOMOBILE RADIO RECEIVER 

RI2 '7 

TO 12 VOLT FUSE SPI SWI 
BATTERY ~o.....~ __ /'lf'GO~-----*---------l 

14 AMP .:r:.C2. 
-.. 

C21 C22-20 p.f 450V 
C23 C25--D.5 p.f lOOV 
C24--D.02 p.f 1600V 
C26--0.003 p.f 600V 
LI L4-RF Coils 
L2-RF Choke, 80 p.H 
L3-IF Trap 
L5-0sc. Coil 
L6-Vibrator Hash Choke 
Rl RI9 R2G-470 K 
R2-10 K lWatt 
R3-330 K 
R4R7-47 K 
R5-2200 
R6-12 K lWatt 

All resistors 72 watt unless otherwise specified 

R8-1 Meg 
R9-470 
RID-250 K Pot. Tapped at 125 K 
Rll R16-10 Meg 
R12-22 K 
R13 R17 R18-220 K 
Ri4-1 Meg Pot. 
R15-1.5 K 
R21-3300 2Watt 
SWI-On-Off Switch 
SPI SP2-8park Plate Capacitors 
Tl T2-262KC IF Transformers 
T3-Output Transformer 
T4-Power Transformer 

N 
N .... 



30-WATT CLASS AB2 AUDIO AMPLIFIER 

R,-500 K Pot. 
R 2-2 K 1 Watt 
R 3-150 K 1 Watt 
R.-12 K 2 Watt 
R6 R. R ,r-470 K Y2Watt 
Rs-2.7 K Y2 Watt 
R7 Rs-47 K Y2 Watt 
RlO Rn-5 K 1 Watt 
R13 R ,4-250 K 1 Watt 
R'6 R 20-500 K 1 Watt 
R'6 R ,.-1.2 K 1 Watt 
R'7 R ll!-10 K 1 Watt 
R 21-I5 K 10 Watt 
R 22-I5 K 25 Watt Pot. 
R 23-5 K 10 Watt 
R 24-5 K Pot. 4 Watt 
R:m-22n 1 Watt 

C,-{).05 /-If 400V 
C2-O.01 /-If 400V 
C7 C'O Cn C'2 C,3-16 /-If 450V 
C3 C4-{).04 /-If 400V 
C6 C6-{).I/-1f 400V 
Cs C.-25 /-If 50V 
C'4 C,6-40 /-If 150 V 
CR,-Selenium Rectifier 100 Ma DC 
L,-Choke 4 HY 60n 250 Ma 
L2-Choke 16 HY 550n 50 Ma 
T,-Power Transformer: 

Pri-1l7V 60 CY 
Sec-435-0-435V, 250 Ma; 5V, 3A; 

6.3V CT, 3A; 80 Volt Bias Tap. 
T.--Output Transformer 6600n CT to 

Voice Coil 



FM TUNER 

A NtrIDTENNA C3 2 
CI 

C ,ql 
2 

LI , 
17 , , 

---L---------- 1 

CI-12 J.l.J.I.f 
C2 C2S C29-Tuning Capacitors 

and Associated Trimmers 
C3 C7 C24-47 J.l.J.I.f 
C4 C5 CS C20 C23-0.00I J.l.f 
C6-3.3 J.l.J.I.f 
C9 CIO Cll CI2 CI3 CI4 CI5 C22-

0.005 J.l.f 
CI6 CI7 C2I-270 J.l.J.I.f 
CIS-IO J.l.f 50V 
CI9-0.05 J.l.f 
C25-10 J.l.J.I.f 
C26 C27-20 J.l.f 350V 

LI-Antenna Coil 
L2 L3-RF Coils 
L4-0scillator Coil 
RI R3-470 K 
R2 RI2 RI9-6SQ 
R4 R7-IO K 
R5-1 Meg 
R6-IOO K 
RS-150Q 
R9 RI3 R20-6S K 
RIO RI4-2.2 K 
Rll-47Q 
R15-1.5 K 

All resistors ~ watt unless otherwise specified 

~21 

RI6 RI7 R22-6.S K 
RIS-I K 
R2I-22 K 
R23-1.5 K 5Watt 
R24-I Meg Pot. 
SWI-On-Off Switch 
TI-Power Transformer: 

Pri-1l7V,60CY 
Sec-4S0V CT, 50Ma; 6.3V, 

2.5A 
T2 T3-IO.7 Mc IF Transformers 
T4-IO.7 Mc Ratio Detector 

Transformer 

N 
N 
01 



AAD. 

20-WA TT HIGH-FIDELITY PREAMPLIFIER 
AND AMPLIFIER 

SWITCH PO SITIONS 

I. EUA 78 S. COL 

2. LONDON 

AUXIIO-++-' 

Aux.~~~~~ 
3. AES 

.. RIAA 

8. RADIO 

7. AUX. I 

•. AUx.2 

117V 

5 .... P 

POWER AMP. AND POWER SUPPLY CHASSIS 

Cl-2 p.f 100V 
C2 C3 C4 C28 C29-{).047 pi 4()()V 
C5---750 ,.,.",f 400V 
C6-{).002 pi 400V 
C7-{).OI pi 400V 
C8 CI2 C26 C27--D.I pi 400V 
C9 Cll-O.0047 ~f 400V 
CtO CI6 C25-100 p.~ 4DOV 
C13-O.022 pf 40QV 
C14 C17--O.D045 p.f 400V 
Cl&-200 p.pi 400V 
Cl8-0.0Ql p.£ 400V 
CI9 C2!)-30 pi 350V 
C21 C22-40 p.f 450V 
C23-100 p.f SOV 

?,~5t4~ggV 
RI R5 R20 R22 R23 R26-IOO K 
R2 R3-500 K Pot. 
R4-5100 
R6 R8-3.3 Meg 
R7 RU-270 K 
R9 RIO R24 R30 R34 R35-470 K 
R12-2.7 Meg,,=5% 
R13--62 K±5% 
R14 R41 R42-24 K±5% 
Rl5---20 K =5% 
Rl6-15 Kd=5% 
R17-10 K±5% 
Rl8-1.5Meg 
Rl9 R27-1 Meg Pot. 
R21--680n 

R25 R51 R52-1 K 
R28---500 K Pot. CT 
R29-3K 
R31 R32-50 K 
R33-5 Meg Pot. Tapped at 175 Kand 310 K 
R36--1.6 K 
R37-120 K 
R38-l00 K lWatt 
R39-22 K 
R4Q-IOOn Pot. 
R43 R44-1 Meg 
R45-1.5K 
R46 R47 R5&-20 K 
R48-10 K 2Watt 
R49 R50-150 K 
R53-250n 5Watt 
R55-7.5 K 2Watt 
R54-25 K 5Watt 
SWI-Rumble Filter Switch 
SW2ABC-Record Compensator and Input 

Selector Switch 
SW3--on-Off Switch 
TI-Power Transformer: Pri-117V, 60CY, 

120Watt 
Sec-760V CT 
115 Ma; 6.3V, 4A; 
5V,2A 

T2-Output Transformer: Pri-9000n CT 
Sec-4, 8, 16n VC 

All resistors V2 watt, ::1:=10% unless 
otherwise specified 

227 

+220V 

16-"-



Notes: 

I 

CONSTRUCTION DATA FOR 
LOUDSPEAKER ENCLOSURES 

CHao SE DIMENSIONS 
TO FIT AVAIL"BLE 
SPACE AND TO PRO­
VIDE I OR 10 cu. fT. 

ENCLOSED VOLUME 
A5 DESIRED 

A; AT LEAST 1/2 B 

C = 12" MIN. INSIDE 

(APPROX. 16" TO 
IS" PFIf[F[RRED) 

SPEAKER MTG 
HOLE II' OIA 

L V 
I--A~ 

DRILLIIliG PLAN 6 cu. FT. ENCLOSURE 

RECTANGULAR ENCLOSURES 

/------------
/ 

I 

ENCLOSURE~ -, CORNER 

DRH.LING PLAN 10 cu. FT. ENCLOSURE 

I 
SPEAKER MTC 

I MOUNTING 

I 11.518" OIA. 

1 
I, I 

0 " 
1/4" OIA 

" I " " I, 
I " 0 I, 

1")( 2" 

1 
" I 

31 HOLES 

I 3/4" OIA. ON 
3 112- CENTERS 0 

I 0 0 0 0 

OUTSIDE 1-DIMENSIONS cu. FT. -- -- -- -- -- -- -
24" I 2~ 1/2" 

C e 1/2" 
0 2~ 1/2" I 

10 
cu f'T I A 24" 

B 25 1/2" I c e 112" 
0 40" 

I 

Use plywood at least ~" thick for 6 cu ft size, and %" thick for 10 cu ft size. Line back, 
bottom, and one side of rectangular enclosure, and bottom and two back sides of comer 
enclosure with one to two inches of soft acoustic material, such as fiberglass. Glue all joints. 
Make back or front removable if speaker is to be mounted on inside surface of mounting board. 

Recommended Speakers-G-E Al-400 (40-15000 CPS) or 1201A or 1203A (50-13000 CPS) 




