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SUBSTITUTION GROUPS

Key Moximum Dimensions in Inches )
Type {328 F“? % Externof Anode lon M::Io";:m
Number d‘l'n:r::' D?;"P. Sasing Over-all D':’mf':: Neck CT":: Conneclor Trap Voltage
No‘:ol"") i tangth o;wea:sgm Length gt {K¥
GROUP 1: Glass, spherical, round, electrostatic-focus, 50° to 57° deflection angles.
7CP4 I Clear l 8BQ | 13'% | 7% | 7% I No Ball I None l 8.
7DP4 Clear 12R 14%, 7% 8% Yes Cavity Double 8
+ GROUP 2: Glass, spherical, round, magnetic-focus, 50° to 52° deflection angles.
7HP4 | Clear l 12N I 13% l 7%s I 7% ' Yes Ball I Double l 8.8
7QP4 Clear 12D 13% 74 7% No Cavity | Single 10
GROUP 3: Glass, spherical, round, projection, magnetic-focus, 35° deflection angle.
7NP4 l Clear 14N I 204 I 7% | 10% I No Cap | None I 80
7WP4 Clear 14N 20 7 10% Yes Cap None 80
GROUP 4: Metal, spherical, round, magnetic-focus, 54° deflection angle.
BAP4 A Clear I 12H I 14% | 8" | 7% I — l Cone Lip | Single | 9
BAP4A A Gray 12H 14% R 7% — Cone Lip | Single 9
Key Maximum Dimensions in Inches Masimum
(See Face External
T 3 3 A X Anode lon Anode
Nurnpl:or d:‘"::;o' Dc'?:r':p P Saing Over-all OD::'M.";" Neck C::: Connector Trap Yoltage
No‘lcs"'y) ; tenpth x wei:igvh Length # L
\
GROUP 5: Glass, spherical, round, magnetic-focus, 50° to 54° deflection angles.
10BP4 A Clear 12N 18 10% 8% Yes Cavity Double 10
10BP4A| A Gray 12N 18 10% 8% Yes Cavity Double 10
10CP4 Clear 12N 17 10% 7%4s Yes Ball Double 12
10EP4 Clear 12N 18 10% 8% Yes Ball Double 12
10FP4 B Clear, Alum. 12N 18 10%s 8% Yes Cavity None 12
J10FP4A B Gray, Alum. 12N 18 10% 8% Yes Cavity None 12
GROUP 6: Glass, spherical, round, magnetic-focus, 52° deflection angle.
10MP4 A' A Clear ' 12G | 17% | 10%s | 7% I Yes Cavity Double | 10
10MP4 A Gray 12G 17% 10%6 7% Yes Cavity Double 10

GROUP 7: Glass, spherical, round, magnetic-focus (unless otherwise indicated), 50° to 56° deflection
angles.
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GROUP 8: Metal, spherical, round, magnetic-focus, 54° deflection angle.

12UP4 A Clear 12D 19 124 s —_ Cone Lip | Double 12
12UP4A A ’ Gray 12D | 19 12% ' 8'is — Cone l.'ip QOubIe 12
12UP4B Gray, Treatedl 12D 19 12'; 8" —_ Cone Lip | Single 12

GROUP 9: Glass, spherical, round, magnetic-focus, 55° deflection angle.

12VP4 A Clear ' 12G | 18% 12% I 7" | Yes I Cavity Double I 12
12VP4A| A Gray 12G 18% 124 7% Yes Cavity Double 12
GROUP 10: Glass, spherical, rectangular, magnetic-focus, 65" deflection angle.
14BP4 A Gray 12N 17% | 9"Max12% 725 Yes Cavity Single 14
14BP4A A Gray, Treated| 12N 17%s | 9%ex12% 7% Yes Cavity Single 14
14CP4 A Gray 12N 17 9¥Hx12%5 | 7% Yes Cavity Single 14
14DP4 Gray. 12D 17%% 9hx 125 | 7% No Cavity Double 14
14EP4 Gray 12N 1670 | 9Y0x12%5 | 74 Yes Cavity Single 14
14FP4 Gray 12D 163 19%x12%5: 1 7% No Cavity Single 14
GROUP 11: Glass, spherical, round, magnetic-focus, 50° to 57° deflection angles.
15AP4 Clear 12D 20% 15% 7' No Ball None 15
15CP4 Clear 12D 217 15% 8% No Cavity Double 15
15DP4 Clear 12D 20% 11524 7' No Ball Single 15
16CP4 Clear 12D 217s 15%, 6" No Cavity Double 15
16LP4 A Clear 12N 22% 16 7% Yes Cavity Double 14
16LP4A A Gray 12N 22% 16 7% Yes Cavity Double t4
16ZP4 Gray 12N 22% 16 7% Yes Cavity Double 16
Key Moximum Dimensions in Inches MolThum
Type (See = Face Nt Di ; E’;.':LT' Ancde lon Anode
“Intro- e?crip- sing Over-all iameter Neck > Cannector Trap Voltage
Number :‘::':’% fion I.a:;l: ulr:/eiudg':' hn;!h Coating (KY)

GROUP 12: Glass, spherical, round, magnetic-focus (unless otherwise indicated), 60" to 62" deflection
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angles.
16ACP4* Clear 12N 21 16 8's Yes Cavity Single 14
16DP4 Clear 12D 21 16 8% No Cavity Dbuble 15
16DP4A Gray 12D 21 16 7 "% No Cavity Double 15
16FP4 Clear 12D 20% 16% 7 No Ball Single 16
16HP4 A Clear 12N 21% 16 8% Yes Cavity Double 14
16HP4A A Gray 12N 21% 16 8% Yes Cavity Double 14
16JP4 B Clear 12N 21% 16% 7" Yes Cavity Double 14
16JP4A | B Gray 12N 21% 16% 7" Yes Cavity Double 14
16MP4 C Clear 12N 22 16% 8" Yes Cavity Double 14
16MP4A C Gray 12N 22'% 16% 8" Yes Cavity Double 14

GROUP 13: Glass, spherical, rectangular, low-voltagé electrostatic-focus (unless otherwise indicated),
65° deflection angle.

16ABP4* Gray 12N 19's 11%x14% | 7" Yes Cavity Single 16
16AEP4 Gray 12L 198 11%x147, 7" ' Yes Cavity Single 16
17HP4 A Gray 12L 19% 12%x15": | 7" Yes Cavity Single 16
17HP4A A Gray, Treated| 12L 19% 12%x15": | 7" Yes Cavity Single 16
17KP4* Gray 12pP 19% 12%x15% | 7" Yes Cavity Single 16
17RP4 A Gray 12L 19% 12%x15% 1 7" Yes Cavity Single 16



GROUP 14: Metal, spherical, round, magnetic-focus, 53° to 60° deflection angles.
16AP4 A Clear 12D 223 16 7 — i
16AP4A| A Gray 12D 22’: 16 7’: —_ gz:: t:z gz:tlli ::
16AP4B A Gray, Frosted| 12D 22% |16 7% — Cone Lip | Double 14
16EP4 B Clear 12D 20 16 6" — Cone Li
e 4 = i e Lip | Double 14
e : rc:syT 12D 20 16 él i — Cone Lip | Double 14
ray, Treatedl 12D 20 16 6" — Cone Lip | Single 14
GROUP 15: Metal, spherical, round, magnetic-focus, 70° deflection angle.
16GP4 | A | Gray 12D 17% (16 7 = ip [Si
16GP4A | A | Clear 12D 170 |16 7 e t'iz o Y
16GP4B A Gray, Frosted| 12D 17" 16 7 —_ Cone Lip Single 14
'L 16GP4C A Clear, Frosted! 12D 17" 16 7 —_ Cone Lip | Single 14
cl,\ QROUP 16: g'l:;s,:, spherical, rectangular, magnetic-focus (unless otherwise indicated), 65° deflection
16ABP4* Gray 12N 19% 11%x14% 7% Y i i
16KP4 A Gray 12N 19% 1 1’/:)(147/: 7'%: Y:: (C:g::g g::gll: :g
16KP4A A Gray, Alum. 12N 19% 11%x14% | 7% Yes Cavity Single 16
16QP4 Gray 12D 19% 11%x14% | 8% No Cavity Double 16
16RP4 A Gray 12N 19% MNkx14% | 7% Yes Cavity Single 16
{26;’: groy 12N 18% 11%x14% | 7% Yes Cayity Single 14
ray 12D 18% 11 %x14% | 7% No Cavity Single 15
16XP4 Gray 12D 1924 11%x14% | 7% No Cavity Double 15
GROUP 17: Glass, spherical, round, magnetic-focus, 70° deflection angle.
}6§P4 A Clear 12N 17"%4 16 7Xs Yes Cavity Double 14
6SP4A A Gray 12N 17'%% 16 7 Yes Cavity Double 14
16VP4 Gray 12D 7% |16 7% No Cavity  |Single 15
16WP4 Gray 12D 18% 16 7% No Cavity Double 15
423;2’4/1 (GSro-y : g: :;:‘/e 16 7;? Yes Cavity Double 16
ray 116 7% Yes Cavity Single 14
Key Maximum Dimensions in Inches xS wvm
(See Face External
T i ] ‘ Anod lo Anod
Nurnpl:or d Intro- D'f“‘p' Basing Over-all D':;".";: Neck ch: : Cc::ec:or Tro';: Vollﬂg’e
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GROUP 18: Glass, spherical, rectangular, magnetic-focus (unless otherwise indicated), 65° deflection
angle.
17AP4 Gray 12N 19 12%x15% | 7% Yes Cavity Single 16
17BP4 Gray 12D 19% 12%x15% | 7™ No Cavity Single 16
17BP4A| A Gray. 12N 19% 12%x15% | 7™ Yes Cavity Single 16
17BP4B A Gray, Alum. 12N 19% 12%x15% | 7™ Yes Cavity Single 16
17BP4AC A Gray, Treated| 12N 19% 12%x15% | 7% Yes Cavity Single 16
17704 Gray 12N 19%% 12%x15% | 7% Yes Cavity Single 18
17KP4* Gray 12P 19%% 12%x15% | 7%s Yes Cavity Single 16
.'_. GROUP 19: Glass, cylindrical, rectangular, magnetic-focus (unless otherwise indicated), 65° to 70° de-
-~ flection angles.

! 17QP4 Gray 12N 19%  [12%x15% | 7% Yes | Cavity |Single | 16
17SP4* Gray ‘ 12N ‘ 19%  |12%x15% | 7% Yes Cavity Single 14
17UP4 Gray 12N 19%, 12%x15% | 7% Yes Cavity Single 14

GROUP 20: Metal, spherical, rectangular, magnetic-focus, 66° deflection angle.
17CP4 A Gray, Frosted | 12D | 19 12%x16 | 7% | — Conelip |Single l 16
17CP4A A Gray 12D 19 12%x16% | 7% — Conelip |Single 16
GROUP 21: Glass, spherical, rectangular, high-voltage electrostatic-focus (unless otherwise indicated),
65" deflection angle.
1 6ABP4* Gray 12N 19% 11%x14% | 7% Yes Cavity Single 16
17FP4 A Gray 12L 19% 12%x15% | 7% Yes Cavity Single 18
1 7FP4A A Gray 12L 19% 12%x15) | 7% Yes Cavity Single ~18
17KP4* Gray 12P 19% 12%x15% | 7% Yes Cavity Single 16
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GROUP 22: Glass, cylindrical, rectangular, low-voltage electrostatic-focus (unless otherwise indicated),
65 to 66 deflection angles.

17LP4 A Gray 12L 19%: 12%x15)3 | 7% Yes Cavity Single 16
17LP4A A Gray 12L 19% 12%x15% | 7% Yes Cavity Single 16
175P4* Gray 12N 19% 12%x15% | 7% Yes Cavity Single 14
17VP4 A Gray 12L 19%, 12%x15!2 | 7'% Yes Cayvity Single 16
GROUP 23: Metal, spherical, round, magnetic-focus, 66° deflection angle.
19AP4 A Clear 12D 22 18% 7% — Conelip |Single 19
192AP4A| A Gray 12D 22 18% 7% — Conelip [Single 19
19AP4B A Gray, Frosted | 12D 22 18% 7% —_ Conelip |Single 19
19AP4C A Gray, Alum. 12D 22 18% 7% — Conelip (Single 19
19AP4D A Clear, Frosted! 12D 22 18% 7% —_— Conelip |Single 19
GROUP 24: Glass, spherical, round, magnetic-focus, 66° deflection angle.
19DP4 A Clear 12N 21% 19 7% Yes Cavity Double 17
19DP4A A Gray 12N 21% 19 7% Yes Cavity Double 17
19FP4 Gray 12D 224 (19 7% No Cavity Double 19
19GP4 Gray 12D 21% 19 7% No Cavity Single 19

GROUP 25: Glass, spherical, rectangular, magnetic-focus (unless otherwise indicated), 65° to 66° de-
flection angles.

19EP4 Gray 12D 21% 13%x17% | 7% No Cayity Single 19
19JP4 Gray 12D 21%, 13%x17%: | 7% No Cavity Single 18
20CP4 A Gray 12D 21%, | 15%x18%4 | 7% No Cavity Single 18
20CP4A Gray 12N 21% 15%4x18% | 7% Yes Cavity Single 18
20CP4C A Gray, Treated [ 12D 21%s | 15%x18% | 7% No Cavity Single 18
20DP4 Gray 12D 22% 15%x18% | 7% No Cavity Single 18
20DP4A Gray 12N 22% 15%x18% | 7% Yes Cavity Single 18
20JP4°* Gray 12P 22% 15%x18% | 7% Yes Cavity Single 18
21WP4 Gray 12N 22% 15%x18% | 7" Yes Cavity Single 18
21ZP4 Gray 12D 23% | 15%x20% | 7' No Cavity Single 18
21ZP4A4 Gray 12N 23% 15%x20% | 7" Yes Cavity Single 18
Key Maximum Dimensions in Inches j At
External Soile 1 Aned
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GROUP 26: Glass, spherical, rectangular, low-voltage electrostatic-focus (unless otherwise indicated),
65° to 66° deflection angles. o I i
4 G 12L 21 13%x17%: | 7'M Yes avity ingle

;gglrd A G::: 12M 22% 15%x18% | 7" No Cavity Single 16

20HP4A| B Gray 12L 224 15%x18% | 7™ Yes Cav!ty S!ngle 16

20HP4B A Gray, Treated | 12M 22% 15%x18% | 7™ No Cav!ty S!ngle 16

20JP4* Gray 12p 22% 150%x18% | 7™ Yes Cov!ty S!ngle 18

20LP4 B Gray 12L 22% 15%x18% | 7% Yes Cov!ty S!ngle 16

20MP4 B Gray 12L 22% 15%x18% | 7% Yes Cavity Single 16

21XP4 C Gray 12L 22% 15%x18% | 7™ Yes Cov!ty S!ngle : g

21XP4A C Gray 12L 22% 15%x18% | 7™ Yes Cav!fy S!ngle

21YP4 Gray 12L 23% 15%x20% | 7% Yes Cavity Single 18

GROUP 27: Glass, spherical, rectangular, high-voltage electrostatic-focus (unless otherwise indicated),
65° to 66° deflection angles.

i ingle 18

G 12M 22% 15%x18% | 7% No Cavity Sing
ggg;: G::z 12L 22% | 15%x18% | 7™ Yes Cavity Single 18
20JP4* Gray 12P 22% 15%x18% | 7% Yes Cavity Single 18

GROUP 28: Glass, cylindrical, rectangular, magnetic-focus (unless otherwise Indicated), 65° to 70° de-
flection angles.

g ; 18
G 12D 23% | 15% x20%| 7' No Cavity Single
§‘|EEPP44A A G::; 12N 23% 15% x20%s| 7" Yes Cavity S!ngle 18
21EP4B A Gray, Alum. | 12N 23% 15% x20%s| 7™ Yes Cavity Single 18
21KP4* Gray 12D 23% [ 15%x20%| 7% No Cayity Single 18

21KP4A* Gray 12P 23% 15%ex20% | 7 Yes Cavity Single 18









