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COLOR TELEVISION -- NTSC STANDARDS - V 
In the last issue the development of 
chrominance signals was described 
and will be continued in this issue. 
DEVELOPMENT OF SUBCARRIER 
There still remains two color dif-

ference signals which must be placed 
somewhere within the six megacycle 
band already occupied by the bright-
ness signal and the audio signal. 
One approach would be to minimize 

the bandwidth of the "Y" signal and 
place the 600KC color signals at the 
high end of the band. The reason this 
cannot be done is shown in Figure 
11A. The "Y" signal must be cut to 
about 2.1 mc in order to fit the two 
signals in, which is not enough band-
width for satisfactory definition. 

Fig. 11B indicates another possible 
approach to the transmission method. 
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Fig. 11—Two methods of sharing 6 mc band. 

This would mean that some portion 
of the 6 megacycle band must be 
shared by both the high definition 
brightness signal and the low defini-
tion color information. The next step 
is to determine how this could be 
accomplished. 

INTERLEAVING PRINCIPLE 
An interesting phenomenon was 

observed in 1934 by two men con-
nected with Bell Laboratories. They 
saw, while observing a television sig-
nal, that the video spectrum was not 
completely filled with information. In 
fact, they saw that the entire infor-
mation was carried by means of en-
ergy at discrete frequency intervals, 
and the remainder of the spectrum 
was empty and unused. Upon closer 
examination, it was seen that the dis-
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Fig. 12—Sideband spacing in monochrome 
channel. 

crete frequency intervals had a defi-
nite relationship to the synchronizing 
frequencies used in the television 
signal. Figure 12 shows what would 
be seen if a monochrome signal were 
spread out. Notice that the predomi-
nant frequency interval is 15,750 
cycles per second, which is, of course, 
the horizontal scanning frequency. 
Surrounding these energy points are 
smaller amounts of energy separated 
by 60 cycles per second. There are 
actually energy points at 30 cps in-
tervals. The energy in this case, how-
ever, is very low and need not be 
considered at this time. This will 
vary with the particular scene being 
scanned. The average result, how-
ever, is as seen in Figure 12. 
The previous fact makes one in-

quire into the possibility of making 
use of the gaps in between the ener-
gy points. If a subcarrier were to be 
built up whose frequency was a mul-
tiple of one half the line frequency, 
it would lie in one of the empty spac-
es. An important point to bring out 
immediately is the effect of modulat-
ing this subcarrier with color infor-
mation. The sidebands set up would 
have the same sideband spacing and 
would, therefore, fit between energy 
points of the "Y" signal, as seen in 
lower half of Figure 13. 
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Fig. 13—Interleaving of brightness signal and 
chrome signal using sideband spacing effect. 

Having decided that such a sub-
carrier is possible, the next point is 
to choose the frequency of the sub-
carrier. 

There is, as might be expected, 
some interaction between the two sig-
nals being interleaved. This must be 
considered when choosing the fre-
quency of the subcarrier. The first 
step in minimizing the interaction is 
to understand how interleaving oc-
curs and, therefore, why there is 
some interaction. 
Energy bunching depends upon the 

modulation signal being repetitious. 
A good example of such a repetitious 
signal is the square wave shown in 
Figure 14. This illustrates a step-by-
step development (or harmonic-by-
harmonic development) of the square 
wave. A square wave is made up of a 
fundamental frequency (fundamental 
A) and harmonics of that fundamen-
tal. The first wave form in Figure 14 
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Fig. 14—Development of square wave. 

shows the fundamental frequency 
"A" plus the third harmonic "B." The 
resultant waveform, even with only 
one harmonic, is beginning to take 
the form of a square wave. The sec-
ond series of waveforms indicates the 
result of adding another harmonic 
(harmonic "C"). The resultant wave-
form approaches even more the de-
sired square wave. The third series 
is, of course, still another harmonic 
(harmonic "D") and a resultant 
which is still closer to the square 
wave. It can be shown mathematical-
ly that the previous explanation holds 
for any wave form which is repeti-
tious. Any wave which repeats itself 
periodically is made up of the funda-
mental frequency and harmonics of 
that fundamental. 

(Continued next issue) 



Each GE tube 
must satisfy 

this tough customer 
14 different ways 

before it gets to you! 

Reach for this when you ask, 
"What else needs fixing?" 

Each General Electric tube you buy gets the OK 

from John Snyder, our quality control chief. He's 

a real tough customer who puts GE tubes through 

the industry's roughest testing routine. He tests 

100% for plate current, grid and heater voltage, 

seal and many other critical factors. Samples of 

every lot undergo life tests, some up to 2000 

hours for lifespan performance evaluation. Actual 

TV set usage is simulated in a unique heater 

cycling test which imitates the on-off-on-off pun-

ishment tubes must take on the job. If a tube flunks 

just one test, it's fed to the grinder! No wonder 

you can stake your reputation on every GE tube 

from the "service designed" line for all your re-

placement needs. Stock up at your GE distributor 

today. 288-26 
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3AL5 
3AT2 
3AU6 
3AW2 
31112 
3BN6 
38S2A 
38118/3GS8 
3826 
3CA3 
3036/3CF6 
3CE5/38C5 
3CN3A 
3CS6 
3CY5 
30113/3CY3 
3DC3 
3DG4 
3DK6 
3016 
3024/3AF4B 
3ER5 
3FS5 
3GK5 
3HM5/3HA5 
3HQ5 
3V4 
4AU6 
4AV6 
48U8 /40S8 
4826 
4B27/4807A 
4CB6 
4CS6 
40K6 
4076 
4EH7 
4E17 
4GK5 
4HM6 
4HS8 
4JC6A 
4106 
4KE8 
4118 
SAMS 
5AN8 
5A05 
5AR4/G234 
5AT8 
58C3A 
5BK7A 
5827/5807A 
5CG8 
5CL8A 
5EA8 
5EU8 
5EW6 
5F07 
5FV8/58R8 
5GH8 
5017 
5GM6 
5057 
5HG8/LCF86 

RECEIVING TUBE POPULARITY LISTING 

024/024A 32 
1AD2 7 
lAY2 2 
18C2 17 
10301/18301 45 
1K3/113 26 
1R5 8 
1S2A/DY87 2 
114 1 
1U4 5 
1U5 
1V2 
1X2A/B 
2AS2 
2AV2 
28N4A 
2CW4 
2CY5 

4 
57 
18 
7 

45 
4 
2 

13 
2024/2AF4B 3 
2FS5 4 
2GK5/2F05A 8 
2H05 1 
3A3A /3AW3 /362 

120 
2 

62 
3 
8 
2 
4 
5 
4 

24 
6 

13 
2 
4 
1 
5 
5 
2 

18 
4 
7 
2 
1 
2 

34 
12 
9 
5 
2 
1 
2 

26 
3 
8 
3 
1 
8 
7 
6 
5 
5 
6 
4 
2 
1 
5 
1 

14 
5 
4 
3 
1 
2 

18 
a 
6 
1 
4 
5 
4 

10 
5 
3 
2 
1 

Listed below are over 600 receiving tubes in alpha-numerical order. 
The figure, multiplied by 10,000 represents the estimated usage 
during 1969. 

5HZ6 
51K6 
5K E8 
5K28 
5118 
5M118 
518 
5U4GB/5AS4A 
5U8 
5V3/5AU4 
5V4GA 
5X8 
5Y3GT 
6A84 
6AC7 
6ACIO 
6ADIO 
6AF3 
6AF4 
6AF9 
6AFH 
6AG5 
6AG7 
6AG9 
6AH4GT 
6AH6 
6AH9 
6AK5/EF95 
6AK6 
6AL3/EY88 
6AL5 
6AM4 
6AM8A 15 
6,AN8A 18 
6AQ5A/6HG5 117 
6AQ6 
6A07GT 1 
6A08/ECC85 
6ARII 
6AS5 
6AS8 
6AT6 
6AT8A 
6AU4GTA 
6AUSGT 
6AU6A 
6AU8A 
6AV5GA 
6AV6 22 
6AW8A 83 
6AX3 8 
6AX4GTB 89 
6AX5GT 3 
6AY313/613S3A 35 
6AZ8 2 
6810 10 
6BA6/EF93 22 
6BA8A 4 
6BAll 19 
6BC4 1 
6BC8/6828 10 
68011 1 
6BE3 4 
68E6 17 
6BF5 1 
6BF6 2 
6E1F11 1 
6BG6GA 3 
68146 24 
6BH8 5 
6BH I 1 8 
6816 10 
6817 1 

5 
611K4C/6EL4A 170 
68K5 
6BK7B 
6BL7GTA 
68L8/ECF80 
68M8/ECL82 
68N4A 
6BN8 
6BNII 4 
6805/EL8A 40 
6B06GA/6CU6 3 
61106GTB 6 
6BS8 5 
6BU8 23 
6BW4 1 
611W8 1 

12 
1 

10 
2 
2 

149 
18 
2 
3 
2 

29 
8 
2 
3 
4 
10 
17 
6 
8 
3 
2 
2 
2 
6 
3 

16 
12 
17 
38 
2 

5 
12 
6 
2 
3 

45 
3 

76 
14 
2 

2 
17 
9 

25 
6 
8 
10 

6BW11 2 
6BX7GT 3 
68Y6 4 
6BY8 5 
6826 105 
6BZ7/6BQ7A 74 
6C4 13 
6C5 1 
6C9 2 
6CA4 7 
6CA5 1 
6CA7/EL34 5 
6CB5A 4 
6CB6A/6CF6 105 
6CD6GA 18 
6CE5/68C5 5 
6CG3/6CE3/ 

6003 19 
6CG8A 91 
603/60W411/ 

239 
2 
1 
8 

22 
3 

25 

6013 
6CK3 
6CK4 
6CL6 
6CL8A 
6CM6 
6CM7 
6CM8 1 
6CN7 6 
6008 11 
6CS6 7 
6CS7 6 
6CU5 16 
6CU8 4 
6CW4 12 
6CW5/EL86 10 
6018 11 
6CY5 14 
6CY7 5 
6CZ5 6 
6DA4A/6DM4A 5 
6085 1 
6006 
60E4/6004 
60E6 
60E7 
600601 
60K6 
6DN7 8 
6005 41 
60068/60W6 117 
6DR7 
6054 
6015 
6DT6A 
6018 
6DX8/ECL84 10 
6024/6AF4A 11 
6E5 1 
6EA8 171 
6EH4A 4 
6EH5 3 
6EH7/EFI83 17 
6EH8 2 
6EJ4A 1 
6E17/EF184 33 
6EM5 17 
6EM7/6EA7 55 
6E85 5 
6ES5 2 
6E58/E00189 2 
6EU7 8 
6EU8 2 
6EV5 8 
6EW6 63 
6EW7 8 
6E25 3 
6E28 1 
6FD7 2 
6907 16 
6FH5 5 
6FH8 1 
6F17 2 
6FM7 20 
6FM8 1 
6907/6007 295 
6955 5 
6FV6 4 
6FV8A/6BR8A 13 
6FW5 1 

2 
24 
9 
6 
2 
9 

12 
12 
2 

26 
2 

6FY5 
6FY7 
6GB5/EL500 
6005 
60E5 
6GF5 
6GF7A 
6GH8A 
6015A 
6G17/ECF801 
6GK5/6FQ5A 
60K6 
60M6 
6GN8/6E88 
6GT5A 
6GU7 
6GV5 
6GW8/5086 
6GX7 
60Y5 
6GY6/6GX6 
6H6 
6H85 
6H86/6HA6 
6H87 
6HE5 
6HF5 
6HF8 
6HG8/ECF86 
6H18 
6HL8 
6HM5/6HA5 
6HQ5 
6HS5 
6HS6 
6HS8 
6HV5 
6HZ6 
615 
616A 
617 
6186A 
6106A 
6108 
6106 
61E6B 
61E8 
6196 
6106A 
61H6 
61H8 
61K6 
61M6 
611,16 
61N8 
615611 
61T6A 
6118 
61U8A 
61V8 
61W8/ECF802 
6176 
6128 
6K6GT 
6K11/6011 
6KA8 
6KD6 
6KE8 
6KM6 
6KN6 
6KS6/681,16 
6KT6 
6K T8 
6KV8 
6KY8A 
61(28 
616 
6L6GC 
6186 
6108 
61E8 
6LF6 
6LF8 
6LH6A 
61.16 
61.18 
6LM8 
6LN8 
6108 
61R6 

2 
5 
6 

19 
1 

95 
365 
1 
9 

22 
15 
46 
35 
2 

72 
7 
6 
8 
2 

48 
3 
3 
2 

25 
16 
10 
9 

2 
50 
19 
17 
1 
20 
5 

29 
4 

15 
4 

21 
55 
3 
9 

133 
2 
8 
3 

31 
10 

19 
12 
5 

106 
5 

18 
50 
2 
4 
1 
7 
9 
1 

39 
19 
25 
21 
6 
18 
2 

44 
2 
7 

45 
4 

35 
17 
2 

10 
4 

23 
3 
3 

11 
10 
4 
3 
2 

6118 
6LU8 
6LX8/LCF802 
6M11 
6MD8 
6ME8 
6N7 
6S4A 
6SA7 
6507 
6SF5 
6SG7 
6SH7 
6517 
6SK7 
6SL7GT 
6SN7GTB 
6S07 
6T8A 
6710 
6U8A/6KD8/ 

5K08 
61110 
6V3A 
6V4/E780 
6V6 
6V6GTA 
6W4GTA 
6W6GT 
6X4 
6X5GT 
6X8A 
6X9/ECF200 
61601 
6Y9 
6210/6110 
7AU7 
705 
7F7 
7HG8/PCF86 
8ARII 
8AW8A 
8810 
8BAll 
88M11 
8BNI1 
8805 
88011 
8111111 
8CS7 
8CX8 
8EM5 
8E17 
8F07/8CG7 
8JU8A 
81V8 
8KA8 
8108 
8118 
9A8/8A8/ 

PCF80 
9AU7 
9GV8 
0085/1186 
00E7 
ODX8/LCL84 
0507 
OGF7A 
OGK6 
OGN8 
OHF8 
01T8 
0118 
OKR8 
0K 18 
01E8 
OLZ8/101A8 
IARII 
18011 
IBT11 
IFY7 
IHM7 
11E8 
IKV8 
1108 
2A85 
2AD6 
2AE6A 
2AE10 
2AF3 

9 
12 
1 
2 
7 
10 
2 

14 
1 
3 
1 
1 
1 
9 
3 

13 
60 
3 

15 
8 

93 
13 

3 
32 
2 

10 
20 
9 
27 
4 
1 
3 

18 
6 
1 
2 

15 
9 
4 

4 

2 
2 
1 

73 
2 
9 
3 
2 
9 

8 
2 

8 
17 
1 
3 
2 
7 
9 
4 
6 
5 
2 

3 
2 
2 
2 
3 
1 
2 

12 
5 
5 
8 
2 
5 
5 

I2AF6 
12AL5 
12ALII 
12A05 
12AT6 
12AT7/ECC81 
I2AU6 
12AU7A/ECC82 
12AV5GA 
I2AV6 
12AV7 
I2AX3 
12AX4GTB 
12AX7/ECC83 
12AX7A/7025 
12AY3AZ12E1S3A 
12AZ7A 
12B4A 
128A6 
128E3 
128E6 
12 896 
1281-17A 
1281.6 
12BR7 
128Y7A/12BV7/ 
12007 

12CA5 
12015/1205 
12085 
1210068/120W6 
12057 
12DT5 
12078 
120 WA 
12E05 
12EK6/12026/ 

I2EA6 
I2F8 
12FX5 
12006 
12GE5 
12GN7A 
I2HE7 
12HG7 
I2HL7 
12106 
121T6A 
121601 
12MD8 
I2SAZ 
12517 
12SK7 
1251701 
12SK7GTA 
12507 
12110 
12VEGT 
12W6GT 
12X4 
13CW4 
130E7 
13DR7 
13EM7/15EA7 
13FD7 
I3GF7A 
13210/13110 
14801 
148811 
14018 
158011A 
150W5/11.84 
15008 
15FM7/13FM7 
15FY7 
16AK9 
16AQ3/XY88 
16E011 
168)111 
160K6 
16GY5 
17A810/17X10 
17AX3 
I7AX4GTA 
17AY3A/17BS3A 
178E3 
178911 
17BU/17R-1(19 
17C9 
I7CK3 

2 
2 
5 
6 

28 
16 
40 
4 

38 
7 
2 

20 
31 
20 
1 

14 
12 
55 
3 

53 
1 

30 
3 
2 

75 
5 

10 
2 

13 
3 
4 
8 
1 

8 

4 
22 
1 

13 
8 
2 
1 

2 
4 

5 
2 
6 
6 
1 
3 
3 

3 
8 
6 
3 

15 

1 
1 
5 
4 

3 
19 
1 
7 

5 
23 
8 

10 
2 
2 
3 

17013 5 
170115/1705 2 
17D4/170M4A 5 
170E4 3 
17DQ6B/17GW6 8 
17015 2 
I7GT5A 5 
17GV5 1 
17186A 15 
171M6 6 
1711,16 6 
171T6A 2 
I 7128 38 
1 8FW6 1 
18FX6 1 
18FY6 1 
19AU4G1A 4 
19003 2 
I9HV8 1 
191N8/19CL8A I 
I9T8 6 
20A03/LY88 7 
21015 20 
2IHB5A 3 
211S6A/231S6A 2 
21126 5 
2IKA6 2 
21106 1 
21 L R8 7 
211118 3 
22BH3A 2 
22BW3 11 
220E4 8 
22196 13 
22106A 7 
221R6 5 
221116 8 
23Z9 16 
24BF11 1 
24128 2 
24106/241E60 4 
25AV5GA 1 
2505 6 
25CD6GB 3 
250N6 3 
25EH5 3 
251601/25W6GT 7 
27GB5/PL500 1 
3IALIO 1 
31156A 3 
32ET5A 1 
32HQ7 1 
33017 2 
33GY7A 25 
34083 6 
3505 22 
35EH5 2 
351601 4 
35W4 90 
3514 1 
3525GT 15 
36AM3A 3 
38HE7 15 
38HK7 5 
40KD6 4 
42KN6 7 
5085 2 
5005 104 
50004 1 
50EH5 15 
50HK6 5 
501601 12 
53HK7 2 
60FX5 2 
5879 6 
6931 7 
7027A 3 
7189A 7 
7199 7 
7355 2 
7408 1 
7543 1 
7591A 10 
7868 7 
8426A/12AU6 2 

3 



COMPLETE LINE OF GENERAL ELECTRIC SERVICE CASES 
MATCHED ARMORED VINYL 

LUGGAGE-TYPE SERVICE CASES 
These three luggage-type service cases have the same features as ETR-2701, 

2702 and 2704 except they are covered with a heavy laminated vinyl covering 
that resists scrapes, scratches and stains. They are almost impossible to wear 
out. All cases have nickel plated hardware and snap locks. Handles are bakelite 
and guaranteed against breakage. 

GENERAL le ELECTRIC 

ELECTRONICS 

ARMORED VINYL 
LUGGAGE-TYPE 

SPECIAL "160" 
Holds over one hundred and sixty 

tubes. Has egg-crate separators to 
keep miniatures, GT's and com-
pactrons in place. Size — 18" x 
8 7/16" x 121/1". 
ETRS-4395, ARMORED VINYL SPECIAL "160" 

SERVICE CASE 

Cost  $14.90 

'IRMO& 

GENERAL 111 ELECTRIC 
ELECTRONICS 

ARMORED VINYL LUGGAGE-

TYPE GIANT "365" 
Holds over three hundred and 

sixty five tubes. Egg-crate separa-
tors keep miniatures, GT's and com-
pactrons in position. Separate tool 
compartment is large enough to hold 
soldering gun, tools and parts.—Size 
— 221/4 " x 105/8" x 
ETRS-3915 ARMORED VINYL 

GIANT "365" SERVICE CASE 

Cost  $26.70 

GENERAL ELECTRIC 
ELECTRONICS 

itale 

cue 

ARMORED VINYL LUGGAGE-TYPE 

SERVICE MASTER "240" 
Holds over two hundred and fourty 

tubes. Egg-crate separators hold 
miniatures, GT's and compactrons in 
position. Size-221/8" x 87/8" x 1334". 
ETRS-3750 ARMORED VINYL SERVICE 

MASTER "240" SERVICE CASE 

Cost  $20.95 

LIGHTWEIGHT PLASTIC 

• 

PLASTIC SERVICE CASE 
Rugged . . . built of tough plastic. Plenty of space to carry tubes and tools. Has 
egg-crate tube holders, separate tool compartment and a plastic curtain which 
holds job tickets, alignment tools, drop cloth, etc. Size — 22 3/16" x 8 15/160 
x 15" high. A real featherweight at only 8 lbs. And that's about 4 lbs. less than 
most cases of comparable capacity. Colors — red-orange and grey. 
ETRS-2700 PLASTIC SERVICE CASE 

Cost  $26.95 

Available at your General Electronic Compc-



ETR-3280 

ETR-3516 

ETR-3280, OPEN 

414b. 
.-Iteeeete 

MATCHED PLASTIC TOOL CASES 

Here is an assortment of plastic tool cases that will 
fulfill your complete requirements. Top section is 
orange-red and bottom grey as shown. 

All three cases are made of high-impact poly-
styrene and are practically indestructible under 
normal usage. These cases are warp-free, impervi-
ous to grease, oil, salt water and even battery acid. 

The top cover has overlapping edges which pre-
vents water from dripping into case. ETR-3517 
and ETR-3280 have two cantilever trays which 
open automatically as the cover is opened. 

. GENERAL le ELECTING 
ELECTRONICS 

L eine n e e * 

MERALIPLICTIlt . 

ELECTRONICS 

• 

ETR-2702 

81111§Al e ELECTRIC 
ELECTRONICS 

ETR-2703 

ETR-2704 

8ENENAL. ELECTRIC 

ELECTRONICS 

SERVICE MASTER "240" SERVICE CASE 
Holds over two hundred and forty tubes. Carry-
ing a large tube inventory with you eliminates 
costly, time-consuming trips back to the shop. 
Egg-crate separators keep tubes in place. Size-
221/4" x 9" x 141/2 ". Weight — 91/2  lbs. 
ETRS-2701, "240" SERVICE CASE 
Cost  $17.20 

THE SPECIAL "160" 
Holds over one hundred and sixty tubes. This 
junior-size case can also be utilized as a small-
parts case. Tubes held in position with egg-crate 
separators. Size — 18" x 83/8" x 11346". 8 lbs. 
ETRS-2702, "160" SERVICE CASE 
Cost  $12.50 

THE GIANT "365" 
Combination tube and tool case ... holds 365 tubes 
plus tools to get the job done. Egg-crate separators 
keep tubes in position. 221/8" x 10%" x 
ETRS-2704, GIANT "365" 
Cost  $22.85 

ETR-2701 

\N 
• 

ETR-3516, OPEN 

ETR-3517, OPEN 

ETR-3516 also has two cantilever trays which are 
easily opened manually. Each individual tray has 
various size compartments to keep tools, parts, 
fuses, etc. separated and easy to locate and remove. 

ETRS-3517 TOOL CASE 
18 1/4 " long, 91/2 " wide, 91/2" high 
Cost 

ETRS-3280 TOOL CASE 
15 3/4" long, 8" wide, 81/4" high 
Cost   

ETRS-3516 TOOL CASE 
14" long, 6" wide, 51/2" high 
Cost   

ETR-2702, OPEN 

ETR-2704, OPEN 

 $10.75 

$ 7.75 

$ 4.40 

ETR-2701, OPEN 

HOME SERVICE TOOL CASE 
Here, you've got the tools at hand for almost any 
home service job. Case is divided into compart-
ments to provide an orderly arrangement of 
service tools ... they're easy to see and right at 
your finger tips. Separate compartment for VOM. 
Size — 20946" x 6%" x 93f6". Weight — 51/2  lbs. 
Colors — red-orange and grey. 
ETRS-2703 HOME SERVICE TOOL CASE 
Cost  $14.68 

4nents Distributor or see coupon on page 7. 
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APPLICATION AND TECHNICAL DATA CHART FOR UNIVERSAL TRANSISTORS 

GE 
Type 

Description Applications 
Power 

Dissipation 
(Watts) 

Max. 
Collector 
Current 

(IC) 

Breakdown 
Voltage 

Freq. 1 
' (Band Width 

Prod.) 

Typical 
Current Gain 

Case 
Package 

I 

Terminal 
Drawing 

GE 
Type 

Collector 
To 
Base 

(BVCBOA 

Collector 
To 

Emitter 
(BVCE01 

GE-1 PNP 
Germanium 

Mixer/Oscillator Convertor, RF & IF 
Amplifier (AM Radio) 150 MW 100 MA 20 

(CE R ) 
Min. 
12 5 MHz Min. 70 TO-5 H GE-1 

GE-2 PNP 
Germanium AF Amplifier 200 MW 200 MA 20 zo 3 MHz Typ. so TO-5 H GE-2 

GE-3 PNP 
Germanium AF Power Amplifier 25 3 A so ao 400 KHz Typ. 60 TO-3 c GE-3 

GE-4 PNP 
Germanium AF High Power Amplifier 50 12 A so ao 10 KHz Min. 55 TO-36 D GE-4 

GE-5 NPN 
Germanium 

Mixer/Oscillator Converter, RF& IF 
Amplifier (AM Radio) 150 MW 100 MA 25 12 5 MHz Min. 165 TO-5 H GE-5 

GE-6 NPN 
Germanium 

Mixer/Oscillator Convertor, 
RF Amplifier (AM Radio) 65 MW 20 MA 20 9 (CER) 9 MHz Min. 110 OV-5 A GE-6 

GE-7 NPN 
Germanium IF Amplifier (AM Radio) 65 MW 20 MA 15 15 (CER) 8 MHz Min. 35 OV-5 A GE-7 

GE-8 NPN 
Germanium AF Amplifier 150 MW 200 MA 25 20 (CER) 5 MHz Min. 130 TO-5 H GE-8 

GE-9 PNP 
Germanium 

Mixer/Oscillator Convertor, RF & IF 
Amplifier (AM-FM Radio) 70 MW 10 MA 30 20 (CER) 108 MHz Typ. 140 TO-72 F GE-9 

GE-10 NPN 
Silicon 

Mixer/Oscillator Converter, RF & IF 
Amplifier (AM Radio), AF Amplifier 200 MW 100 MA 25 25 200 MHz Typ. 150 TO-98 E GE-10 

GE-11 NPN 
Silicon 

Mixer/Oscillator Converter, RF& IF 
Amplifier (FM Radio), VHF Tuner, 
UHF Oscillator 200 AAW 25 MA ao 12 700 MHz Min. 75 TO-98 E GE-11 

GE-12 NPN 
Silicon 

AF Power Amplifier For 120V Line 
Operated Stereo Phonographs, 
Television, Etc. - High Voltage 10 400 MA 300 300 30 MHz Min. 140 TO-66 c GE-12 

GE-13MP PNP 
Germanium 

Matched Pairs of GE-3, AF Power 
Amplifier 25 3 A 50 ao 400 KHz Typ. 60 TO-3 C GE-13MP 

GE-14 NPN 
Silicon AF Power Amplifier - High Power 115 15 A 100 so 800 KHz Typ. 45 TO-3 c GE-14 

GE-15MP NPN 
Silicon 

Matched Pairs of GE-14 for AF 
Power Amplifier 115 15 A 100 so 800 KHz Min. 45 TO-3 c GE-15MP 

GE-16 PNP 
Germanium AF High Power Amplifiers, Switching 90 10 A 60 45 500 MHz Min. 60 TO-3 C GE-16 

GE-17 NPN 
Silicon 

FM RF & Oscillator, TV and Other 
Low Noise Circuits 500 MW 100 MA 60 30 250 MHz Min. 80 RO-97A B GE-17 

GE-18 NPN 
Silicon AF Amplifier, Output or Oscillator 800 MW 500 MA 120 80 50 MHz Min. so TO-5 H GE-18 

GE-19 NPN 
Silicon 

High Power AF Amplifier, Output 
Oscillator, Medium Current so 4 A 50 50 800 KHz Min. 40 TO-3 c GE-19 

GE-20 NPN 
Silicon 

Medium AF Amplifier, RF & IF 
Amplifier, Oscillator 500 MW 500 MA 25 25 100 MHz Min. 100 TO-18 H GE-20 

GE-21 PNP 
Silicon 

AF Amplifier, RF & IF Amplifier, 
Oscillator 500 MW 500 MA 25 25 100 MHz Min. 65 TO-5 H GE-21 

GE-22 PNP 
Silicon 

AF Amplifier, RF & IF Amplifier, 
Oscillator (AM & FM) 500 MW 500 MA 25 25 100 MHz Min. 50 RO-110 El GE-22 

GE-23 NPN 
Silicon 

AF Power Amplifier for use in 
class A and 8 AF Power Amplifiers, 
Communications, Hi-Fi 15 2 A so 40 50 MHz Min. 125 TO-66 c GE-23 

GE-24MP NPN 
Silicon Matched Pairs of GE 23 15 2 A 60 40 50 MHz Min. 125 TO-66 c GE-24MP 

GE-25 PNP 
Germanium 

Horizontal and Vertical TV Sweep 
Circuits and Other High Voltage, High 
Current Amplifier Application 56 10 A 320 320 1 MHz Min. 60 TO-3 C GE-25 

GE-26 PNP 
Silicon 

AF Power Amplifier - 
Stereo Tape Players, 
Communications and Hi-Fi 20 2 A so so io MHz Min. 100 TO-66 c GE-26 

Field Effect Transistor 
' Common 

Source 
Forward 
Transfer 
Admittance 
(MNHOS) 

Power 
Dissipation 
0 250C 
Free Air 

Gate 
Current 
(IG) 

(MADC) 

Zero 
Gate 

Voltage 
Drain 

Current 
(1DSS) 

Drain 
Gate 

Voltage 

Drain 
Source 
Voltage 
vos V 
(VDC) 

Gate 
Source 

Breakdown 
Voltage 

(9R) 
GSS 

GE-PET-1 Silic n N Channel Field 
Effect Transistor 6500 Max. 200 MW 10 MA 2 to 20 

MA * 
25 25 -25 TO-92 G 

i 
GE-PET-1 

*Pulse Test: Pulse Width --,.. 00 MSEC, Duty Cycle < 10% 

EMITTER 
BASE 

COLLECTOR , _ -, LOCATING •B 
: EMITTER E 

• 0 : 0 P IN ; • • • , • t 
\ E C El; 

• D 

• G •E Ce 

EMITTER ' ROUND BASE COLLECTOR 

BASE • CASE TAB LEAD 
COLLECTOR 

A B C D E F 

• S \ 
TAB 

G H 
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SERVICE NOTES 

• 

e 

HIGH VOLTAGE 
TRANSFORMER SQUEAL 

14 INCH COLOR G-1 CHASSIS 
There have been some complaints of 

High Voltage Transformer fundamental 
frequency squeal in G-1 Chassis Re-
ceivers. Current production receivers 
(EN433 and higher) are being manu-
factured with an increased HVT core 
air gap. 
The air gap is controlled by special 

paper tape between the core halves. 
Originally, one thickness of tape was 
used to create this air gap. Now, two 
thicknesses of tape are used to create 
a 15 mil gap. The proper tape is Scotch 
Brand No. 280, which is available from 
your General Electric Parts Distributor 
under Catalog Number EP60X9. 
To modify an early production re-

ceiver, dismantle the HVT and remove 
the original air gap tape from the core 
halves. There may be some versions 
with black plastic electrical tape used 
as pads between the core and high 
Voltage Cage. Remove these pieces of 
tape also. Use four pieces of new tape 
approximately 11/2 inches long. Attach 
tape to both ends of both core halves 
as shown in the drawing. Be careful 
that the tape does not wrinkle or have 
foreign material stuck to it, as this 
air gap dimension is critical. 
The second part of the modification is 

the elimination of the pincushion cor-
rection circuit. Remove the brass 
screws securing the pincushion trans-
former assembly to the HVT cage and 
clip the transformer winding leads 

close to the terminal board. Discard 
the pincushion transformer, but salvage 
the terminal board and insulating strip. 
Securely mount the terminal board and 
the fish paper insulator in the space 
formerly occupied by the transformer, 
using the same brass screws. Cut off 
any excess length of the screws. To re-
store continuity in the vertical yoke 
circuit, the green lead on the pincushion 
transformer terminal strip has to be 
moved one terminal to the rear which 
is a common ground point. This pro-
cedure leaves C275 (3 uf) and R275 
(22 SL ) out of the circuit on the power 
supply board. They can be left on the 
board or removed at your discretion. 
To insure proper performance of the 

set, it is essential that both steps of 
this procedure are performed. Elimina-
ting the pincushion transformer will 
not adversely affect receiver perform-
ance, but will decrease the load on the 
horizontal output tube resulting in 
cooler operation and increased reliabil-
ity. 

USE ORDER COUPON BELOW 

ORDER COUPON General Electric Company 
Department "B" 

Order from your local GE electronic 3800 N. Milwaukee Ave. 
components distributor or mail this form to: Chicago, III. 60641 

Enclosed is money order or check payable to General Electric Company for: 
Quantity Price 

SERVICE CASES 
 ETRS-2700 Lightweight Plastic 
 ETRS-2701 Service Master "240" 
 ETRS-2702 Special "160"   
 ETRS-2704 Giant "365"  
 ETRS 3750 Luggage Type-250 tube size  
 ETRS-3915 Luggage Type-365 tube size 
 ETRS-4395 Luggage Type-160 tube size 

TOOL CASES 
 ETRS-2703 Home Service 
 ETRS-3280 Medium Plastic 
 ETRS-3516 Small Plastic 
 ETRS-3517 Large Plastic 

TECHNI-TALK PUBLICATIONS 
 ETR-1095A Three-ring binder with tabbed dividers 

and all Tele-Clues and Tele-Clue Schematics published 
to date   

 ETR-2000 Three-ring binder with tabbed dividers 
for Tele-Clues and Tele-Clue Schematics  

 ETR-2579 Complete set of TECHNI-TALK back 
issues Vol. 1, No. 1 thru latest issue (with binder) 
(includes all Tele-Clues and Tele-Clue Schematics) 
SERVICE AIDS 

 ETRM-15N-1 Supplement to Essential Characteristics 
booklet 

 ETRO-2162F Order Guide 
 ETRS-4892 Radio Service Guide 
 ETRS-4902 7" pegboard tray  

(Include applicable state 

 $26.95  
  17.20  

12.50  
22.85  
20.95  
26.70  
14.90  

  14.88  
7.75  
4.40  

  10.75  

4.35  

2.25  

6.25  

 $.50  
  .25  
(1967-1969)  5.95  

.39  
and local tax) $ 

TOTAL $  
NAME  

STREET ADDRESS  

CITY, STATE and ZIP CODE  
(Please Print) 

Apply power to the receiver and 
reset the High Voltage to 21KV at Zero 
beam current minimum brightness) 
with a line voltage of 120V AC. 
Be sure to perform the Safety Check 

as specified in your G CHASSIS Ser-
vice Manual after reassembling the 
receiver. 

C-1 CHASSIS — 18 INCH COLOR 
IMPROVED DEGAUSSING ACTION 
Some early production C-1 Chassis 

receivers were subject to complaints of 
repeated purity problems. Manual de-
gaussing would correct the impurity 
but the problem recurred after a short 
period of time. This has been attributed 
to the charge remaining in electrolytic 
capacitor 2C405 after the receiver is 
turned off. 

Degaussing action has been improved 
in current production receivers by the 
addition of a 100K, 1/2 watt resistor 
connected in parallel with 2C405. The 
resistor is physically located adjacent 
to 404 .on the power supply board. Re-
ceivers bearing serial numbers 5D4 — 
and higher are equipped with this re-
sistor. To improve performance, we 
recommend that the resistor be added 
to any early production C-1 Chassis 
which comes in for service. 

KE CHASSIS—SERVICE INFORMATION 
HIGH VOLTAGE ARCING 

A few reports have been received 
concerning intermittent high voltage 
arcing in the KE Chassis. In some cases 
this did not occur when the service man 
was present, hence repeat calls were 
sometimes necessary to discover the 
defect. 

If you should encounter such a con-
dition, the receiver should be inspected 
for evidence of high voltage arcing in 
the most likely places such as defective 
spark gaps, spark gap capacitors C116 
or C117 damaged, anode lead and con-
nector, or arcing to the picture tube 
shield or neck. If no indication of a de-
fect is found, the 6LJ6 High Voltage 
Regulator Tube V17 should be replaced. 
Some cases of intermittent high voltage 
arcing have been traced to this tube. 

After the problem has been rectified, 
it is very important that the high volt-
age be adjusted to the correct value 
for the particular receiver as described 
in the KE Chassis Service Manual, 
Page KE3-14. If the high voltage can 
not be adjusted, it is probable that the 
arcing has opened cathode resistor 
R132. The spark-gap capacitors C116 
and C117 should also be checked for 
damage. 

MORE OBSCURE PROBLEMS 
ON "KE" CHASSIS 
Problem 

Repla ce Cure 

1. Grayish hum bar C201 and/or 
floating vertically at C202 
low brightness.  (Either may 

be open) 
2. No Video, Vertical 
retrace lines, no audio. 
(Short surge of normal 
audio immediately 
after set is turned off.) 
3. Horizontal bending 
or pulling, black 
floating hum bar. 

Replace 
C202 
(shorted) 

Replace C152 
("B" Section 
Open) 

7 



(5? 
ELECTRONIC 
COMPONENTS 

New Inventory and 
Order Guide, ETRO-2162F 
This new 48-page book lists all receiving 
tubes, capacitors, and entertainment 
semiconductors. Each page has a normal 
stock column, an inventory column, 12 
date columns (one for each month) and 
an average movement column. 

This booklet will permit you to check 
turnover of each product type, keep 
up-to-date stock records and list stock 
records and list stock orders and ship-
ments received. 
Ask your distributor for ETRO-2162F 

or use the handy order coupon on page 
7. The price is only $ .25. 

• 

• ORDER GUIDE 

see( Piece' 

RECEIVING TARES 
CAPACITORS & 

ENTERTAINMENT SEMICONENICTORS 

00000 0,,,dur 

LEADERSHIP IN ELECTRONICS! 
LEADERSHIP IN SERVICE AIDS 

Essential Characteristics 
Basing Diagrams, 

ETRM-15N-1 

This 64-page booklet contains basing 
diagrams for all receiving tubes, five-
star tubes, special purpose tubes, mono-
chrome and color picture tubes. 
The index lists each tube type in 

alpha-numerical order and the basing 
diagram number for that tube type. 
Each basing diagram has a list of every 
tube that uses the same basing diagram 
number. 

This booklet is included as part of 
the Essential Characteristics booklet, 
ETRM-15N. It is now available, how-
ever, as a separate publication. Ask 
your distributor for ETRM-15N-1, or 
use the handy order coupon on page 7. 
The price is only $ .50. 

RADIOh HI-FI T ee WI 

n -   co On, 

Vol. 21, 3 & 4 Fall - Winter, 1969 

Page 

Color Television - NTSC 
Standards - V   1 

Each GE tube must satisfy this 
tough customer 14 different ways 
before it gets to you'   2 

Receiving Tube Popularity ratings  3 
Complete line of General Electric 

Service Cases   4 
Application and Technical Data Chart 

for Universal Transistors  6 
Service Notes   7 

Techni-talk on AM, FM, TV Servicing, published quar-
terly by ELECTRONIC COMPONENTS SALES OPERA-
TION, GENERAL ELECTRIC COMPANY, OAK BROOK 
EXECUTIVE PLAZA, OAK BROOK, ILLINOIS 60521. 
In Canada: Canadian General Electric Co., Ltd., 189 
Dufferin St., Toronto 3, Ontario. R. G. Kempton, 
Editor. Copyright 1969 by General Electric Company. 

' ELECTRONIC 
COMPONENTS 

NOTE: Thc disclosure of any information here-
in conveys no license under any General Elec-
tric patent and, in the absence of an express 
written agreement to thc contrary, the General 
Electric Company assumes no liability for 
patent infringement (or any other liability) 
arising out of use of such information by 
others. 

7" PEGBOARD TRAY 
ETRS-4902 

Here is a very useful yet inexpensive 
service aid. The 7" pegboard tray will 
help to keep your workbench free of 
small parts, components and tools. They 
will, however, be readily available. 
Made of tough Hi-Impact Styrene, 

they are durable and practically inde-
structible in general use. 
Trays are 7" x 3" x 11/2" deep and 

will fit either 1/8" or '4" pegboard. They 
are ready to install—no hardware or 
hooks required. They can be attached 
and removed without spilling contents. 
The price for each 7" tray, ETRS-

4902, is only $ .39. Ask your distributor 
for ETRS-4902. If he unable to supply 
you, use order coupon on page 7. 

• 

This co„ of Techni-talk 
through the courtesy of your General Electric tube 

distributor. 

comes to you 


