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INTRODUCTION

TUNG-SOL

INTRODUCT |ON

These Jechn-caf Sate Books have been combifed for the use of the
Llectronica induniny. Inclusion of data for a specific tube type does
not necessarily mean tnat the tube will be available and for sale by

Tung-Sol.

Dhe teohnicol deta sheels in theoe books are arianged in numericol
olbhabetica? orden, with reshect 1o tube tybe designation. She Seble of
Contents o the foddowing bages widd, wn ol cases, Liot the sheets
which have Been issued to the cumient dote. M any oheots, Listed in Lhe
Toble of Contents. are missing from yowr book, additioncd cobies may be
Ahained from the address given below.

dditronet oheets covering new tube Lybes or changes on sa-
ioting tybes widd be issued on the Lk of each month. Bhe Main Contonts
bages wild be revived dbbrowimatety every oic monthe, the dubblementol
Contento bage witt be revised with each monthly icoue of sheets.

TUNG-SOL ELECTRIC INC.
ELECTRON TUBE PIVISION
200 BLOORFIELP AVENUE

ATTENTION: TECHNICAL DATA DEPT.

Price $20.00

Subscription Rate $5.00 Per Year

~
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- TUNG-SOL ~

ADDITIONAL BINDER

The Technical Data Books are being increased from three volumes to four
volumes as the present three volumes are now filled to capacity. Sub-
scribers who have all the pages in three volumes may order another binder,
marked Volume IV, at any time, The cost of an additional binder is $3.00.
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TUNG-SOL

CONTENTS

A separate Cantents Page listing Cathade Ray Tubes
is lacated at the beginning aof the green section.

A separate Cantents Page listing Military and Industrial
Tubes will be lacated at the beginning af the Blue Sectian.
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3A4 1746 | 3FH5 6158 | 5A6 2210 | 5GX6 6383
3A5 1909 | 3FQ5 5991 | 5AM8 4409 | 5J6 5151
3A5 1911 | 3FQSA 6187 | 5AM8 4019 | 5)6 4029
3AF4A 4785 | 3FYS 5992 | 5ANS 4661 | 5R4GY 1599
3AF4A 4786 | 3GS8 5856 | 5ANS 3896 | SR4GY 1601
3ALS 3932 | 3Q4 5273 | 5AQ5 5433 | SR4GYA 4910
3AU6 3934 | 354 5274 | 5AQ5 4022 | 5RYGYA 4911
3AU6 3872 | 354 1986 | SAS4A 5129 | 578 5602
3AV6 3936 |3v4 5275 | 5AS4A 5130 | 578 3952
3AVS 3876 | 3va 1778 | 5ATS8 4979 | 518 4982
3AW3 6185 | 4AU6 4829 | 5ATS 4269 | 5U4G 687-2
382 4441 | 4AU6 4830 | 5AT8 4271 | 5U4GB 5044
3BAG 6400 | 4AV6 6159 | SAU4 5107 | 5U4GB 4186
3BAS 4173 | 4AVé 6160 | 5AU4 4732 | 5U8 3954
3BCS 3938 | 4BC5 4708 | 588 4831 | 5U8 3904
3BCS 3880 | 4BCS 4709 | 5BK7A 4024 | 5V3 5292
3BE6 3940 | 4BC8 6276 | SBK7A 4026 | 5v3 4525
3BES 3884 |4BCB 6277 | SBQ7A 4898 | 5V3A 6068
3BE6 3886 | 4BL8 5891 | SBQ7A 4899 | 5V4G 699-2
3BN6 6246 | 4BL8 5892 | 5BQ7A 4900 | 5V6GT 4030
3BN6 4005 | 4BNé 6248 | 5BR8 4523 | 5V6GT 4032
3BNé6 6247 | 4BNé 4893 58W8 5310 | 5x8 4984
3BUS 6401 4BN6 6249 58W8 531 5x8 4036
3BUS 4754 | 48Q7A 3944 58wW8 5312 | 5x8 4038
38U8 4755 | 4BQ7A 3891 | 5CG8 4685 | 5Y3GA 4443
38U8 4651 | 4BQ7A 3893 | 5cG8 4686 | 5Y3GT 5692
3BX6 5888 | 4BS8 4570 | 5CG8 4687 | 5Y3GT 4550
3BY6 6381 | 4BUB 6402 | 5CL8 4652 | 573 691-2
3BY6 4009 | 4BUS 4895 | 5CL8 4653 | 6AB4 6354
3BY6 4011 | 4BUS 4896 | 5CLBA 5149 | 6AC7/1852 1867
3826 5595 | 4BUS 4897 | 5CLBA 5150 | 6AC7/1852 1869
3826 4014 | 4BZ6 5125 | scms 4663 | 6AF3 5276
3BZ6 4016 | 4BZ6 5126 | scqg 5080 | 6AF4 3365
3CB6, 3CBSA 5686 | 4BZ6 5127 | scqs 5081 | 6AF4 3367
3CB6, 3CBSA 5687 |4BZ7 3946 | scqg 5082 | 6AF4A 4212
3CE5 4756 | 4CB6 5690 | 5cpg 5177 | 6AF6G 238-1
3CES 4757 | 4CBé 5691 | 5CRs 5178 | 6AF6G 283-1
3CES 4758 | 4CS6 5104 scu4 5859 | 6AGS 2950
3Cs6 5787 | 4CSé 5105 | 5cz5 5925 |6AGS 2952
3Cs6 4177 | 4Csé 5106 |sczs 5290 | 6AG7 5926
3Cs6 4179 | 4Cx7 4522 | 5pHg 5083 | 6AG7 1956
3CY5 6326 | 4CYS 6327 | 5pHs 5084 | 6AG7 1958
30G4 6352 | 4DE6 5176 | spH8 5085 | 6AH4AGT 2953
3DG4 6353 | 4DT6 5924 | spH8 5086 | 6AHé 6384
3DKé 5596 | 4DTé 4711 |5DJ4 6044 | 6AH6 6385
3DK6 5597 | 4DTé 4712 | 5py4 6045 | 6AJS 2694
3DT6 5598 | 4DTé 4713 | 5EA8 6233 [ 6AJS 2035
3DT6 4518 | 4EH7 6229 | SEA8 5180 | 6AKS 5434
3DT6 4519 | 4EH7 6230 | S5EH8 5291 6AKé 1779
3DT6 4520 | 4E07 6231 | SEUS 5762 | 6AKé 1781
3EAS 5551 4E)7 6232 SEU8 5763 | 6ALS 5927
3EH7 6225 | 4EW6 5599 | SEWé 6161 | 6AM4 4571
3EH7 6226 | 4EW6 5412 | SEW6 6162 | 6AN4 3360
3E)7 6227 | 4EW6 5413 | 5EW6 6163 | 6AN4 3303
3EJ7 6228 | 4GM6 5857 | 5Fv8 5572 | 6ANS 2153
3ERS 6186 | 4GS8 5858 | 5Fv8 5573 | 6ANB-6ANBA 4736
3ESS 5890 | 4GZ5 6403 | 5GH8 5860 | 6ANB-6ANBA 4737
3EVS 5688 | 4GZ5S 6404 | 5GM6 5861 | 6AQS5-6AQ5A 5435
3EVS 5689 | 5A6 2270 | 5GXé 6382 | 6AQ5-6AQSA 4689
(CONTINUED NEXT PAGE)
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6AQ6 2036 | 6BCS 63B6 | 6BQ6GTB 5202 | 6CL6 3021
6AQ7GT 2241 | 6BCS 6387 | 6BQ6GTB 5203 | 6CL6 5184
6ARS 2010 | 6BCS 6405 | 6BQ7 2523 | sCLB 4740
6ARS 2242 | 6BC7 2477 | 6BQ7A 3544 | 5CLB 4614
6AR6 2881 | 4BCB 628) | 6BQ7A 3546 | 6CLBA 6391
6AR8 5414 | 6BCB 62B2 | 6BQ7A 354B | 5CLBA 5154
6AR8 4277 | 6BD4 3752 | 4BRB-6BRBA 5152 | 6CcMé 4556
6ASS5 5788 6BD4 3754 6BS8 4580 | sCM7 474)
6ASS 5789 | 6BDé 3308 | 68T 2302 | 6CM7 4417
6AS6 5436 6BE6 5894 6BUS 4293 6CM8 5314
6AS6 2957 | 6BE6 2050 | 6BUS 4295 | 4cm8 4668
6AS6 2959 | 6BE6 2052 | 6BUG 2304 | ¢cN7 6392
6AS7GA 6234 | 6BFS 5438 | 6BUS 2306 | 6CN7 6033
6AS8 6025 | 5BFé 6355 | 6BUS 6406 | 5CN7 4794
6AS8 6026 | 6BF6 6236 | 6BUS 4764 | ¢cqa 6164
6AT6 5928 | 4BF7 3310 | 4BUS 4765 | ¢cqs 5090
6ATé 3161 | ¢BG6G 5439 | ¢BUS 4610 | 6CQ8 5091
6ATB-6ATEA 4B32 | 6BG6G 2166 | 6BVS 4611 | 6CQ8 5092
6ATB-6ATBA 4833 | 4BG6GA 6356 | 6BV8 4612 | 6CR6 3611
6ATB-6ATBA 4834 | 4BH6 2669 | 6BW4 4450 | 4cs5 4615
6AUSGT 4431 [ gBH6 1924 | 6BW4 4451 | 4cs5 4616
6AUSGT 276 | spH8 4576 | 6BWS8 5087 | 6CS6 5797
6AUG-6AUBA 4762 | 4pHg 4577 | 6BWS 5088 | 5CS6 4060
6AUS-6AUGA 4763 | gpHg 4578 | 6BWS 5089 | 6CS6 4062
6AU7 5993 | gpHs 4579 | 6BX7GT 4554 | 4CS7 4533
6AU7 5994 | 4BJs.6BIGA 5351 | 6BX8 4693 | 8CS8 4797
6AU7 5995 1 4BJ6-6BIGA 5352 | 6BY6 6388 | 4CS8 4798
6AUB-6AUBA 5009 | zpj7 4106 | 6BY6 3789 | 6CUS 5013
6AUB-6AUBA 5131 | (pjg 5930 | 6BY6S 79 | 6CUS 4618
6AUB-6AUBA  S011 | 4piy 6237 | 6BY8 4714 | 4CU6 5205
6AUB-6AUBA 5437 | (pyy 4292 | 6BZ6 4912 | 8CU6 3794
6AVSGA 5604 | ¢BKS 5036 | 6BZ6 3838 | 6CU8 5093
6AVSGA 42B7 | 4BKS 3187 | 6BZ6 3840 | 4CU8 5094
6AV6 5929 | ¢BKé 2332 | 6BZ7 4555 | 6CU8 5095
6AV6 1961 | 6BKé 2334 | 6BZ8 4529 | 4CWS 6252
6AWSBA 4654 | 68K7A-B 4989 | 6C4 5932 | 4CW5S 5863
6AWBA 4985 | 68K7A-B 4691 | 6C4 1965 | 6CW5 5864
6AX3 6280 | ¢BL7GTA 5132 | 6C10 6090 | 6CX7 4534
6AX4GT 3499 | 6BL7GTA 5133 | 6CA4 5996 | 6CX8 5061
6AX4GTA 5574 | 4BL8 6046 | 6CA4 5997 | 6CX8 5062
6AX4GT8 5575 | ¢8L8 6047 | 6CBS 4414 | 6CX8 5063
6AX5GT 2721 | 6BLB 6048 | 6CBS 4300 | 6CX8 5064
6AX5GT 2379 | 6BM8 5895 | 6CB6, 6CBSA 5693 | 8CYS 6329
6AX5GT 2381 | 6BM8 6049 | 6CBS, 6CB6A 5694 | 6CY7 5696
6AX7 3956 | 4BM8 6089 | 6CD6GCA 6407 | 6CY7 5697
6AX7 3958 | 6BM8 5897 | 6CES 4766 | 6CY7 5047
6AZ8 4665 | 6BN4, 6BN4A 5764 | 6CES 4767 | 6CZ5 5933
6AZ8 4573 | 6BN6 6250 | 6CES 4768 | 6CZ5 5067
6AZ8 4574 | 6BN6 4052 | 6CF6 6389 | 6DI10 6028
6AZ8 4575 | 688N6 6251 | 6CF6 6390 | 6DA4 5136
6BAG 6328 | 6BN8B 5608 | 6CG6 4303 | 6DA4A 5898
6BAG 1791 | 6BQ5 5791 | 6CG7 5695 | 6DA7 4915
6BA7 2079 | 6BQS 5792 | 6CG7 4190 | 4DC6 3843
6BA7 2081 | 68Q5 5793 | 6CH7 4913 | 6DE4 6330
6BA7 2083 | 6BQS5 5794 | 6CH8 4698 | 6DE6 4743
6BA8 4551 | 68Q5 5795 | 6CHB 4699 | 6DE7 6331
6BABA 4655 | 6BQS 5796 | 6CH8 4700 | 6DE7 4918
6BABA 4986 | 6BQSGT 3142 | 6CK4 5204 | &DGEGT 4669
6BC4 4448 | 6BQ6GT 2337 | 6CL6 3019 ! 6DKé 5609
[CONTINUED NEXT PAGE)
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6DKé
6DM4
6DN7
6DQS5
6DQS5
6DQ6A
6DQ6A
6DQ6B
6DQ6B
6DR4
6DR7
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6DTS
6DTS
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6DT6
6DT6
6DTé
6DT8
6DT8
6DW5
6DX8
6DX8
6DY7
6DL7
6DZ7
6DZ7
6DZ8
6ES
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6EA8
6EB5
6EBS
6EB8
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6EH5
6EH7
6EH7
6EH8
6EJ7
6EJ7
6EMS
6EMS
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6EQ7
6EQ7
6ERS
6ERS
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6EU7
6EU8
6EU8
6EV5
6EV5
6EV7
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5610 | 6EV7 5872 | 6HS8 6051 | 7AK7
6357 | 6EW6 5296 | 64 4066 | 7AK7
6408 | 6EW6 5297 | 615, 6J5GT 1944 | 7AU7
6332 | 6EW6 5298 | 6J5, 6J5GT 1946 | 7AU7
5110 |[6EW7 6255 | 6J6-6J6A 4799 | 7AU7
6409 | 6EW7 5937 | 6J6-6J6A 4800 | 7C5
4620 | 6EW7 5982 | ¢JH8 6339 | 7C5
6253 | 6EX6 5578 | 6JK8 6340 | 7C7
5254 | 6EY6 6410 | 6K6GT 3094 | 7C7
6284 | 6EY6 5557 | 6K6GT 3096 | 7EY6
6333 | 6EYé6 5558 | 6K6GT 3098 | 7EY6
5865 | 6EZ5 6334 | 416, 616G 3025 |7EY6
5030 | 6EZ8 5767 | 616, 616G 3027 | 7F7
5443 | 6F6, 6F6GT 1385-1 | 416, 6L6G 3029 | 7F8
5444 | 6F6, 6F6GT 1339-1 | 6L6GB 6169 | 7FC7
5611 | 6FC7 5998 | 4L6GB 4306 | 7N7
4536 | 6FGS 5938 | 6L6GB 4308 | 7N7
4537 | 6FGS 5939 | 6N7, 6N7GT  1343-1 | 7y7
4538 | 6FH5 6165 | 6QM 6241 | 7y7
5113 | 6FHé 5448 | ¢S4A 6393 | 8AUS-8AUSA
5114 | 6FH6 5449 | 654A 6394 !
5137 | 6FHe 5798 | 6sc7 5943 | aAUsaAUEA
6029 6FH8 5799 | 6SF5, 6SF5GT  1086-2 8AUS-8AUBA
6030 | 6FM8 5800 | 4SK7, 6SK7GT 3246 | gAWSA
5553 | 6FM8 5801 | 6SK7, 6SK7GT 3248 | gpABA
5699 | 6FM8 5802 | 6SL7GT 5453 | gpys
5700 | 6FQ5 5999 | 6SL7GT 5454 | ggys
5701 | 6FQ5A 6192 | 6SN7GTB 3966 | g5
5416 | 6FQ7 6256 | 6SN7GTB 3968 | 8BQS
3376 | 6FQ7 6257 | 6SN7GTB 3970 | 8BQ5
5554 | 6FV6 5450 | 65Q7, 6SQ7GT 1925 | 8BQS
6091 | 6FV6 5451 | 65Q7, 6SQ7GT 1967 |8CG7
6238 | 6VF8 6335 | 6SUTGTY 1684 | 8CG7
5186 | 6FV8 5581 | 4U5/6G5 1147-3 | 8CM7
5866 | 6FWS5 6287 | su8-6UBA 5031 | 8CM7
5867 | 6FWS 6288 | 6UB-6UBA 4671 | 8CN7
5155 | 6FY5 6000 | 6V3A 4196 | 8CN7
5445 6GC5 6336 6Vé, 6V6GT 3100 | 8CN7
5316 | 6GCé 5769 | 6v6, 6V6GT 3102 | 8CS7
6190 | 6GES 6337 | ¢v6, 6V6GT 3104 | 8CX8
6191 | 6GE8 5940 | 6V6GTA 4744 | 8CX8
5295 | 6GH8 5873 | 6V6GTA 4745 | 8CX8
6239 | 6GJ8 5941 | 6WAGT 3500 | 8CX8
6240 | 6GK5 6258 | 6W6GT 4582 | 8CY7
5935 | 6GKé 5770 | 6W6GT 2553 | 8CY7
5491 6GMé 5874 6X4 6411 8CY7
6069 | 6GN6 5942 | 6x4 6412 | BEBS
6285 | 6GN8 5771 | éxs 1008-2 | 8EM5
6286 | 6GN8 5772 | 6xX5GT 1008-2 | BEMS
6032 | 6GS8 5875 | 6X8-6X8A 4992 | BET7
5900 | 6GWé 6358 | 6X8-6X8A 4993 | 8FQ7
5901 | 6GX6 6359 | 6X8-6X8A 4994 | 8FQ7
5869 | 6GX6 6360 | 6Y6G 6289 | 8GN8
5870 | 6H6, 6H6GT  1341-1 | 6Y6G 6290 | 8GNS8
5765 | 6HB6 6338 | 6Y6GA 6070 | 8SN7GTB
5766 | 6HB6 6189 | 6Y6GA 4199 | 8SN7GTB
5703 | 6HF8 6166 | 7A8 5944 | 8SN7GTB
5704 | 6HF8 6167 | 7A8 2885 | 9AU7
5871 | 6HF8 6168 | 7Ak7 5946 | 9AU7

(CONTINUED NEXT PAGE)
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3275
2681
4200
4202
4204
2833
1090-1
2835
2837
6413
5300
5301
2292
5707
6001
2908
2910
2103
2105
5049
5138
5051
5457
5458
4718
5277
5459
5460
5461
5462
5463
4672
4673
4674
4675
4801
4802
4803
4770
5068
5069
5070
5071
5708
5709
5055
5283
5947
5465
5876
6361
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5773
5774
4747
4748
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9AU7 4806 | 12AV5GA 4312 | 12DM< 6366 |12G4 3277
9028 5417 | 12Avé 5951 | 12DM5 4925 | 12GA6 5879
9EF6 5015 | 12AVé 1971 | 120M7 5805 |12GCé 5777
10BQ5 6259 | 12AV7 2740 | 12DQ6A 6414 | 12GE5 6368
10BQ5 6260 | T12AWé6 1912 | 12DQ6A 4636 | 12GN6 5957
10BQS5 6261 [ 1ZAWS6 1914 | 120Q6B 6268 | 12H4 4437
10BQ5 6262 | 12AX3 6363 | 12DQé8 6269 | 128 5026
10BQ5 6263 | 12AX4GTA 3918 | 120Q7 5354 |12K5 6096
10BQ5 6264 [ 12AX4GTB 6052 | 120Q7 5355 |12K5 4927
10DA7 4920 | 12AX7 6396 | 120Q7 5356 | 12L6GT 3984
10DE7 5056 | 12AX7 3977 | 12057 6293 | 12L6GT 3924
10DE7 5057 | 12AY7 4583 | 12DS7 6294 | 125G7 2064
10DR7 5560 | 12AY7 2170 | 12DS7A 5877 | 125G7 2066
10EBB 5466 | 12AZ7 5711 | 12DS7A 5878 | 125L7GT 5477
10EG7 5902 | 12B4A 3978 1 12DT5 5469 | 12SL7GT 5478
10EW7 6265 | 12BA6 6341 | 12DT5 5470 | 12SN7GT 5479
10EW7 5949 | 12BA6 1806 | 12DT6 5713 | 12SN7GT N4
10EW7 5983 | 12BA7 2086 | 12076 5714 | 12SN7GTA 49191

10HFB 6170 | 128A7 2088 | 12DTé 5715 | 12SN7GTA 4193
10HF8 6171 | 12BA7 2090 | 12076 5716 |12SN7GTA 4195
10HF8 6172 [ 128D6 3318 | 12017 5418 | 1207 4641
11¢Y7 5139 | 128BE6 5904 | 12DT8 518 |12u7 4642
ncyz 5140 | 12BE6 2061 | 12078 519 [12v6GT 5000
11CY7 5141 12BE6 2063 12DU7 6367 | 12V6GT 2995
12ABS 4419 | 12BF6 6364 | 12DV7 5360 | 12W6GT 5189
12AC6 4621 | 12BF6 6243 | 12DV8 5142 | 12W6GT 3927
12AC6 4622 | 12BH7A 5032 | 12DW5 5143 | 12x4 6415
12ADé 6395 | 12BH7A 5033 | 12DW7 5907 | 12X4 6416
12AD6 4624 | 12BH7A 4207 | 120W8 5584 | 13DE7 5058
12AE6 4625 | 12BKé 2338 | 120vY8 5419 | 13DE7 5059
12AE6 4626 | 12BKé 2340 | 12026 5471 | 13DR7 5363
12AE7 5582 | 12BL6 6342 | 12028 5420 | 13EM7 5880
12AF3 5284 | 12BNé 6266 | 12EA6 5472 | 14A7/1287 2409
12AF6 5115 | 12BNé 4090 | 12eC8 5187 | 14A7/12B7 2411

12AF6 4628 | 12BN6 6267 | 12EDS 5303 | 14GT8 5908
12AG6 4629 | 12BQ6GT 3919 | 12EG6 5146 | 14GT8 5909
12AG6 4630 | 12BQEGT 3921 | 12EHS 5473 | 14R7 2865
12AJ6 4837 | 128R7 4380 | 12EH5 5320 | 15A8 4542
12AL5 3166 | 128W4 4456 | 12EK6 5474 | 15CW5 6343
12AL8 6291 | 12BW4 4457 | 12EL6 5024 | 15CW5 6344
12AL8 5097 | 12BX6 5905 | 12EMé 6194 | 15CWS5 6345
12AQ5 5016 | 12826 6365 | 12EN6 5025 | 15EA7 6097
12AQ5 3316 | 12BZ6 5562 | 12EQ7 6295 | 15EW6 6072
12AS5 5803 | 12826 5563 | 12EQ7 6296 115EW6 6073
12AS5 5804 |12C5 5160 |12€26 5250 | 15EW6 6074
12AT6 5950 |[12C5 4250 |12F8 4637 | 16GKé 6369
12AT6 3170 | 12CAS 5018 | 12F8 4638 | 17AX4GT 4677
12AT7 2569 | 12CRé 4436 | 12FA6 5251 | 17AX4GTA 5959
12AT7 1894 | 12CUS 5019 | 12FKé 5361 | 17BQ6GTB 5209
12AU6 3914 |12CU5 4634 | 12FMé 5362 |17BQ6GTB 5210
12AU6 3916 | 12D4A 5906 |12FQ8 6054 (17C5 5286
12AU7-12AU7A 4817 | 12DE8 5072 |12FQs8 5776 | 17D4 6197
12AU7-12AU7A 4B18 | 12DF5 5034 | 12FR8 6071 | 17D4A 6098
12AU7-12AU7A 4819 | 12DF5 5035 | 12FR8 5954 ]17054 6346
12AU8 6292 | 12DF7 5021 | 12FTé 5421 | 17DM4 8370
12AU8 6093 [ 120F7 5022 | 12FX8 5955 | 17DQ6A 6417
12AU8 6094 | 12DK7 6193 | 12FX8 5956 | 17DQ6A 4842
12AU8 6095 |12DL8 5074 | 12FXBA 6195 17DQ6B 6270
12AV5GA 5612 |12DL8 5075 ' 12FX8A 6196 117D0QéB 6271

(CONTINUED NEXT PAGE)
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Page Plate | Page Plate | Page Plate l Page Plate
18028 5422 | 25AV5GA 5616 | 25L6GT 5041 | 5085 5169
18FW6 5564 | 25AVSGA 4316 | 25W6GT 3152 | 50C5 6298
18FW6A 6099 | 25AV5GT 3138 | 25W6GT 3154 | 50C6GA 4826
18FX6 5565 | 25AV5GT 3140 | 2526GT 930-4 | 50C6GA 4827
18FX6A 6100 | 25AX4GT 3766 | 32ETS 6104 | 50CAS 5323
18FY6 5480 | 25BQ6GT 3150 |34GD5 6075 | 50DC4 5424
18FY6A 6101 | 258Q8GT 2347 | 3585 1835 | 50DC4 5425
18GD6 5910 | 25C5 6297 | 35C5 5780 | S0EH5 5486
18GD6A 6102 | 25C6GA 4824 | 35CD6G 4779 | S0EHS 5325
18GE6 5911 | 25C6GA 4825 | 35CD6G 4780 | 50FAS5 6198
18GE6A 6103 | 25CAS 4255 | 35D28 5423 | 50FK5 6244
18HB8 5961 | 25CD6G 3214 | 35EHS 5962 | SOFY8 5915
19AU4- 25CD6G 3216 | 35GDSA 6348 | SOFY8 5916

19AU4GTA 4843 | 25CD6GB 4423 | 35GL6 5912 | 50HKé 6372
19CLBA 5586 | 25D4 5364 | 35GL6 5913 | S0L6GT 5487
19CLBA 5587 | 25DN6 4383 | 35GLé6 5914 | 50L6GT 2690
19DE7 5778 | 25DNé 4385 | 35HBS 5963 | 50Y6GT/G 1063-2
190E7 5779 | 25DQ6A 5365 | 35L6GT 5485 | 60FX5 5964
19EAB 5614 | 25DQ6A 5366 | 35L6GT 2158 | 60FX5 5965
19EA8 5615 25DT5 5482 | 35W4 6397 | 70L7GT 1633
19E28 6055 | 25DT5 5483 | 35wW4 2213 | 70L7GT 1635
19718 5718 | 25EC6 5037 | 36AM3 5590 | 11723 2093
19718 5719 | 25€C6 5038 | 36AM3A 6105
1978 3990 | 25EC6 5039 | 36AM3B 6173
19v8 2541 | 25EHS 5484 {36AM3B diza |[[FEATE NS
21EX6 5588 | 25EH5 5322 | 40FRS 6349 | REFER TO FRONT OF
22DE4 6347 | 25L6GT 5077 | 5085 5168 | SHEET ONLY.
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THIS SUPPLEMENTAL CONTENTS PAGE WILL BE REVISED WITH EACH MONTHLY ISSUE OF
DATA SREETS. SINCE MAY 1, 1947 SHEETS HAVE BEEN ISSUED ON THE FIRST OF EACH MONTH. TO
DO THIS IT HAS BEEN FOUND NECESSARY TCQ DISCONTINUE THE MONTHLY REVISION OF THE
MAIN CONTENTS PAGES. THE MAIN CONTENTS PAGES WiLL BE BROUGHT UF TO DATE APPROXI-
MATELY EVERY SIX MCNTHG.

PLEASE RETAIN IN YOUR BOOK THE MAIN CONTENTS PAGES DATED APRIL 1, 1962, IN
ADDITION TO THE MOST RECENT SUPPLEMENTAL CGNTENTS PAGE DATED AUGUST 1, 1962,

TUNG-SOL

SUPPLEMENTAL CONTENTS

SUPPLEMENTAL CONTENTS

PAGE PLATE
SUPPLEMENTAL CONTENTS 6526 +—
1A42 6502
1us 6503
3AU6 6527 <+
IABNAA 6504
va 6528 o
5CQ8 6529 «—
SEHB 6530 +-
6AMBA 6505
GAMBA 6506
GAUAGTA 6507
GAUG-6AUGA 6531 &—
&BAG6 6508
6BRBA 6532 «—
6CB6 - 6CB6A 6533 *-
&CM7 6509
&CQ8 6534 +
€Cus 6535 4+
6DK6 6536 +—
60DQ4 6510
6DQ6A 6537 &—
6DQ6B 6538 «—
6DR7 6539 +—
E6EHB 6540 &~
6FV8 6511

“ INDICATES AN ADDITION

~+ INDICATES A CHANGE.

PAGE

6FVBA
6FVBA
6GES
6GW6
6HS8
6JVv8
6JV8
6T8A
6TBA
6T8A
BET7
100R7
fogne
10GN8
12AU6
12BH7A
12BH7A
128Y7A
128Y7A
128Y7A
12cus
120Q6A
120Q68
170Q6A
170Q68
SOHK6

~

PLATE

6512
6513
6541 «—
6542 4—
6543 +—
6544
6545*
6514
6515
6516
6517
6546 +—
6518
6519
6547 «—
6520
6521
6522
6523
6524
6545 +—
6549 +—
6550 +—
6551 +—
6552 +—
6525

_
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SUPPLEMENTAL CONTENTS
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TUNG-SOL ~

SUPPLEMENTAL CONTENTS

HIS P dANT A ONTENTS PA ILL RE 1 Wi A FINTHLY IR
T AFETS TN A® 1, THA7 SHEETS wa I 3 :
1T vl - ESSalY K i ;
AT TORTH AN SO E3 % ¥
. iy B . 0
PLE ASE Al BOOK Tup 4 PAL: ATEL APKIC 1, 1944, IN

A T MORT SUPPLINTN . / SEPTEMBER 1, 1962.
PAGE PLATE PAGE PLATE
SUPPLEMENTAL CONTENTS 6560 <+ 6DR7 6539
1AJ2 6502 6EH8 6540
tua 6561 <+ 6FV8 6511
1ua 6562 & 6FV8A 6512
1Us 6503 6FV8A 6513
3AU6 6527 6GES 6541
3BN4A 6504 6GW6 6542
3va 6528 6HB6 6573 «—
S5CG8 6563 6HS8 6543
5CG8 6564 4— 6Jv8 6544
5C38 6565 4— 6Jv8 6545
5CQ8 6529 &— 6T6A 6514
SEH8 6530 6TBA 6515
6AMBA 6505 6T8A 6516
6AMBA 6506 6WEGT 6574 4—
6AJ4AGTA 6507 BAWBA 6575 «—
6AUE-6AUGA 6531 8ET7 6517
6AWBA 6566 4— 10DR7 6546
6ANBA 6567 4+— 10GN8 6518
6BA6 6508 10GN8 6519
6BK4 6568 4— 12AU6 6547
6BK4 6569 4— 12AZ7A 6576*
6BRBA 6532 12BH7A 6520
6C36-6CB6A 6533 12B6H7A - 6521
6CGBA 6570 o 126Y7A 6522
6CG8A 6571 - 128Y7A 6523
6CS8A 6572 «— 128Y7A 6524
6CM7 6509 f2cus 6548
6CQ8 6534 12DQ6A 6549
6CUS 6535 12pQ68 6550
6DK6 6536 12W6GT 6577 &—
6DQ4 6510 17DQ6A 6551
6DQ6A 6537 17cQ68 6552
6DQ6B 6538 SOHKE 6525

* INDICATES AN ADDITION

—+ INDICATES A CHANGE.

_J

M2-SOL ELSSTRIC INC., FLECTRON TUBE DIVISVANEY Yo APTbelD, NEW JERSEY, U.0.4.. SEPTEMBER 1, 1962 PLATE #6%h0



SUPPLEMENTAL CONTENTS

SUPPLEMENTAL CONTENTS

THIS SUPPLEMENTAL CONTENTS PAGE WILL BE REVISED WITH EACH MONTHLY ISSUE OF
DATA SHEETS. SINCE MAY T, 1947 SHEETS HAYE BEEN ISSUED ON THE F:RST OF EACH MONTH. TO
DO THIS 1T HAS BEEN FOUND NECESSARY TO DISCONTINUE THE MONTHLY REVISION OF THE
MAIN CONTENTS PAGES. THE MAIN CONTENTS PAGES WILL BE BROUGHT UP TO DATE APPROXI-
MATELY EVERY SIX MONTHS.

PLEASE RETAIN [N YOUR BOOK THE MAIN CONTENTS PAGES DATED APRIL 1, 1962, IN
ADDITION TO THE MOST RECENT SUPPLEMENTAL CONTENTS PAGE DATED OCTOBER 1, 1962.
PAGE PLATE PAGE PLATE
SUPPLEMENTAL CONTENTS 6578 +— 6EW6 6587 «—
1AJ2 6502 6FV8 6511
1K3 6579 EFVBA 6512
1u4 6561 6FVBA 6513
1u4 6562 6GES 6541
1US 6503 BGW6 6542
3A3 6580 «— 6HBE 6573
JAUE 6527 6HS8 6543
3AW3 6581 «— 6Jvs 6544
3IBNAA 6504 64v8 6545
3va 6528 6TBA 6514
SCG8 6563 RTBA 6515
5CG8 6564 6TBA 6516
5CG8 6565 6W6GT 6574
SCQ8 6529 6XS5GT 6588 *+—
SEH8 6530 6XSGT 6589+
6AMBA 6505 7AU7 6590 +—
6AMBA 6506 BAWSA 6575
6AUAGTA 6507 BAWBA 6591+
6AUE-6AUBA 6531 8ET7 6517
6aU8 6582 9aU7 6592 *—
6au8 6583 o 100R7 6546
6AUS 6584 «— 10GN8 6518
6AUSB 6585 +— 10G NS 6519
6AUBA 6586 * 12AU6 6547
6AWBA 6566 12aU7 6593 «—
6AWBA 6567 12AU7 6594 «—
63A6 6508 1zaU7 6595 *+—
63K4 6568 12AU7A 6596 *
68K4 6569 12AZ7A 6576
6BRBA 6532 128H7A 6520
6CB6-6CB6A 6533 12ZBH7A 6521
6CGBA 6570 128Y7A 6522
6CGBA 6571 12BY7A 6523
6CGBA 6572 128Y7A 6524
6cm7 6509 12cuUs 6548
6CQ8 6534 12DQ6A 6549
6CUS 6535 1207068 6550
60K6 6536 12W6GT 6577
6CQ4 6510 17DE4 6597 +—
6DQ6A 6537 170Q6A 6551
60068 6538 170Q68 6552
6DR7 6539 SOHK6 6525
6EHB 6540

¥ —® INDICATES A CHANGE “INDICATES AN ADDITION J

TING-30L ELECTRIC INC., ELECTRON TuBE DIv)IPRELIUCIHELEID, NEw JERSEY, U.S.A.

OCTOSER 1, 1962 PLATE #6578



PaNTEO M U § 8.

PLATE
617-1

nov, 20
1939

__

TUNG-SOL

DEF INIT1DNS

CLASS A AMPLIFIER:
The Class A Amplifier is an amplifier in which the grid hias and the
exciting grid voltage are such that plate current flows approximately
360 electrical degrees of the cycle. The ideal Class A Amplifier
operates on the linear portion of the plate current vs grid voltage
characteristic ir such a manner that the wave form of the olate cur—
rent isan exact reproduction of the exciting grid voltage. The Class
A Amplifier is characterized by low efficiency, low output and low

percentage of harmonic distortion,

CLASS AB AMPLIF |ER:

The Class AB Amplifier is an amplifier inwhich the grid tias and the
exciting grid voltage are such that plate current flows for appre-
ciably mare than 180 electrical degrees but less than 360 electrical
degrees of the cycle. This class of amplifier, sometimes designated
as "Class A’ (prime) Amplifier” is characterized by efficiency, out-
put and percentace of harmonic distortion intermediate to those of
Class A and Class B Amplifiers.

CLASS B AMPLIF|ER:
The Class B Amplifier is an amplifier in which the grid bias and the
exciting grid voltage are such that plate current flows approximately
180 electrical degrees of the cycle. The grid bias is approximately
equal to the plate current cut-off value, and the power output is
proportional to the square of the excitation grid voltage. The Class
B Amplifier is characterized bty medium efficiency, medium output and

medium percentage cf harmonic distortion.

CLASS BC AMPLIFIER:
The Class BC Amplifier isan amplifier ir which the grid bias and the
exciting grid voltage are such that the plate current tlows slightly
less than 180 electrical degrees of the cycle. The Class BC Amplifier
is characterized by an efficiency, anoutput and a percentage of har—
monic distortion intermediate to those of Class B and Class C Ampli-
fiers.

COPYRIGHT 19039 BY TUNG-SOL LAMP WORKS INC. RADIO TUBE DIVISION NEWARK. NEW JERSEY. U.S_ A
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TUNG-SOL

CLASS C AMPLIF [ER:
The Class C Amplifier is an amplifier in which the grid bias vol tage
and the exciting arid voltage are such that the plate current flows
for considerably less than 180 electrical degrees of the cycle. Tre
Class C Amplifier is characterized by high plate-circuit efficiency,
high power output and a high percentage of harmonic distortion.
NOTE: The suffix 1 added to the letter or letters of the class
identification denotes that grid current does not flow
during any part of the input cycle. The suffix 2 denotes
that grid current flows during some part of the cycle.
AMPLIFICATION FACTOR:
The amplification factor p is the ratio of a small change in plate
voltage to a small change incontrol-grid voltage under the conditions
that the plate current remains unchanged and that all other electrode
voltages are maintained constant. [t is a measure of the effective—
ness of the control-grid voltage relative to that of the plate volt-

age upon the plate current.

PLATE RES|STANCE
The plate resistance o is the ratio of a small change in the alter-
nating plate voltage to a small change of the in-phase component of
the alternating current produced thereby, all other electrode volt-

ages heing maintained constant.

TRANSCONDUCTANCE :
Transconductance g, trom one electrode to another is the ratio of a
small change in the magnitude of the alternating currents' in-phase
component that flows in the second electrode to a small change in
the alternating voltage of the first electrode, all other electrode

voltages being maintained constant.

CONVERSION TRANSCONDUCTANCE:
Conversion transconductance s. is the ratio of a small magnitude of
single beat-frequency component (Fi+F2) or (Fi-F2) of the output
electrode current to the magnitude of a small control-electrode volt—
age of frequency Fi. This is under the conditions that all direct
electrode voltages and the magnitude of the electrode alternating
voltage F2 remains constant and that no impedances at the frequencies

Fi or F2 are present in the output circuit.

COPTRIGHT 1930 B8Y TUNG.SOL LAMP WORKS INC. RADIO TUSE DIVISION NEWARK. NEW JERBET.U. $ A
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TUNG-SOL

CONVERS1ON PLATE |MPEDANCE:
Conversion plate impedance is the ratio of a small change in the plate
voltage of a frequency converter to a small change in its plate cur-
rent under the conditions that all direct voltages remain constant
and that ro impedances tothe oscillator frequency or to the measurement

frequency are present in its plate circuit.

CONVERSION GAIN:
Conversian gain is the ratio of the magnitude of the intermediate fre-
quency voltage developed at the output circuit of the frequency con~
verter, to the magnitude of the exciting voltage anplied to the sig-
nal grid.

VOLTAGE GAIN:
The voltage gain of an amplifier stage is the ratio of voltage devel-

oped across the plate impedance to the exciting grid voltage.

VOLTAGE AMPLIF IER:
A voltage amplifier is an amplifier whose primary purpose is to obtain
a voltage gain without regard to the power delivered into its output

circuit.

PHASE INVERTER:
Phase inverter is an amplifier whose purpose is shifting the phase of
an incoming sigral voltage by 180 degrees to provideadriving voltage

in combination with the original signal for a push-pull amplifier.

POWER AMPLIF |ER:
Power amplifier is an amplifier whose primary purpose is to deliver

power into a load circuit.

PUSH-PULL AMPLIFIER:
A push-pull amplifier consists of two similar amplifiers so arranged,
that the output voltage of one is 1BO° out of phase with the other.
Push - pull amplifiers are characterized by increased power output for
a given total harmonic distortion as this type of connection cancels
the even harmonics.

UNDISTORTED POWER OUTPUT:
The undistorted power output is defined as the power output del ivered
by a vacuum tube into a resistance load, under the conditions that
the total generated harmonic distertion with a sinusoidal excitation
voltage shall not exceed an arbitrary criterion of permissable total

harmonic distortion of five per cent.

v
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POWER QUTRUT:
The power output is the AC power developed in an external non~induc—

tive resistor of rated value connected in the plate circuit of the

amplifier. The maximum power output is limited by an arbitrary cri-

terion of permissible total hamonic distortion.

POWER SENSITIVITY:
Power sensitivity of an output tube is the ratio of the undistorted
power oulput to the square of the exciting grid voltage. The unit of

power sensitivity is the mho or pmho.

MODULAT ION:
Modulation is the process by which some characteristic of a periodic
wave is varied with time in accordance with a signal.

DEMOOULAT 1 ON:
The process of recovering a modulating signal (in a detector) from a
modulated wave.

INTERMODULAT ION:
Intermodulation is the production in a non-linear circuit element of
frequencies corresponding to the sums and differences of the funda-
mentals and harmonics of two or more frequencies which are transmit—
ted through that element.

CROSS MODULATION:
Cross modulation is the modulation of the carrier of thedesired sig-
nal by a modulating voltage of an undesired signal.

AMPLITUDE DISTORTION:
Amplitude distortion results from non-linear amplification in such a
manner tnat the output wave form is not exactly proportional to the
amplitude of the input signal, and harmonics of the signal are gener—
ated in the amplifier.

FREQUENCY DiSTORTION:
Frequency distortion results when the frequency components of the in~

put signal are not amplified with equal magnitude.

PHASE DISTORTION:
Phase distortion results when the phase relation of the frequency com—
ponents in the output differ from the phase relationof the frequency

components in the input.

PLATE
620-1
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- TUNG-SOL

PEAK FORWARD ANODE VOLTAGE:
Peak forward anode voltage is the maximum instantaneous voltage ap-
pearing across the anode and cathode in the direction in which the
tube is designed to conduct current.

PEAK ENVERSE ANODE VOLTAGE:
Peak inverse anode voltage is the maximum instantaneous voltage ap-
pearing across the anode and cathode in the directian opposite to
that in which the tube is designed to conduct current.

TUBE VOLTAGE DROP:
In a vacuum tube, the tube voltage drop varies with the current and
is the anode voltage produced bya specified plate current. Tube volt-
age drop in a gas or vapor-filled tube is the anode to cathode volt-
age during the conducting period.

NAXIMUM PEAK PLATE CURRENT:
Maximum peak plate current is the highest peak current that the plate
of a vacuum tube can safely pass in the direction in which the tube
is designed to conduct the current.

CATHODE CURRENT:
Cathode current is the total electronic current passing to or from
the cathode through the vacuous space.

\_
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~ B
SYMBOLS OF TUBE CHARACTERISTICS
Cak Crid to cathode capacitarce (input)
ch Plate to cathode capacitance (output)
‘ Cgp Grid to plate caoacitance
Ep Average or quiescent value ot plate voltage
Epb Plate supply voltage
B Average or quiescent value of grid vo!tage
Eey Average or quiescent vali:e of #1 grid valtage
Ec., Average or quiescent value of ¥2 grid voltage
Eees #1 Grid supply voltage
Eece #2 Grid supply voltage
Es Filament or heater terminal voltage
Egg Heater or filament supoly voltage
By Peak (or crest) inverse voltage
Esig Signal voltage (input to control grid)
9 Grid-plate transconductance (mutual conductance)
', Average or quiescent vzlue of plate current
IG Average or quiescent value of grid current
Lo Average or quiescent value of #1 grid current
e, Average or quiescent value of #2 grid current
l'¢ Filament or heater current
L Load current
i Total electron emission {total cathode current)
ma. Currert in milliamperes
megchm Resistance in millions of obms
mw. Milliwatts is power expressed in thousandths of watts
P4 Power input
P° Power output
PD Anode dissipation
RMS Root-Mean-Square
Ry Load resistance
o Plate resistance
S¢ Corversion tranconductance
ty Cathode heating time
[r Amplification factor
pfd Capaciz:ance in microfarads
pufd Capacitance in micro-microfarads
wmhos  Conductance in micromhos
S _»
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SYMBOLS OF TUBE ELEMENTS

(AS EMPLOYED IN CONNECTION WITH BASE D IAGRANS)

USE THIS COLUMN FOR ALL DATA
SHEETS DATED PRIOR TO
JUNE 15, 1948

G, Anode Grid
R Ray Control Electrode

F Filament

Fy Filament Tap

G Control Grid

H Heater

Hy Heater Tap

Internal Connection

c

K Cathode

N.  No Connection

P Plate

D, Diode Plate

S} Metal Shell

S; Internal Shield

Xs  External Shield

T Target

] Bear Plate

Fc Filament Center (Electrical)
G, Modulator Grid

G, Oscillator Grid

Gg  Screen Grid

He Heater Center (Electrical)
B Input Plate

Po Oscillator Plate

Pr Remote Cut-Off Plate

B Sharp Cut-Off Plate

Sy, Suppressor Grid

ALL BASPING DIAGRAMS ARE BOTTOM VIEWS,

USE THIS COLUMN FOR ALL DATA
SHEETS DATED JURE 15, (944
AND LATER

Anode
Deflectors, Ray

A (A, Ay, etc.)
D (Dy, Dy, etc.)

Control Electrode

F Filament

Fy Filament Tap

G (Gy. Gy, etc.) Grid

H Heater

Hy Heater Tap

le Internat Connec-
tion

{Not For External Use)

J Jumper

K Cathode

Ne No Connection

P (Py. Py, etc.)
Shell
Internal Shield
External Shield
Target
Beam Plate

- - v uw
x 3

A

GRIO SUBSCRIPT NUMBERS ARE USED ONLY WHEN
THERE 1S MORE THAN ONE GRIO IN THE TUBE.
THEY SIGNIFY THE SEQUENCE FROM THE CATHOOE.
FOR EXAMPLE, G, IWNOICATES THE 3R0. GRIO
FROM THE CATHOOE. WHEN THERE ARE TWim ELE-
MERNTS W A TUBE, SUBSCRIPTS ARE USEO OnLY
1F THERE 1S MORE THAN ONE GRIO IN ANY GIVEN
UNET. FOR EXAMPLE, A TRIDOE-PENTOOE IS
LABELLED Gz. G, FOR A PENTODE SECTION,
WHEREAS THE TAIOOE SECTION IS LABELLED 6.
IF THERE ARE 2 PENTOOE SECTIONS, THERE ARE
THEN TWO SETS OF SUBSCRIPTS.

THEY ARE SYMBOL!C

AND DO NOT NECESSARILY REPRESENT INTERNAL TUBE CONSTRUCTION.

Plate, Diode Plate

PLATE
1%%3

avG. 31
1944

COPYRIOHT 1948 BY TUNG-SOL ILECTRIC INC.
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RATING SYSTEMS FOR ELECTRON DEVICES
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TUNG-SOL

RATING SYSTEMS FOR ELECTRON DEVICES

ATHE CONDITIONS UNDER WHACH AN ELECTRON TUBE MAY BE OPERATED ARE LIMITED
BY THE FUNDAMENTAL CAPABILITIES OF THE TWBE ITSELF. PHYSICAL LIiMITATIOKS
EXIST, FOR EXAMPLE, IN THE PERMISSIBLE TEMPERATURES AT WHICH THE VARIOLS
ELECTRODES MAY BE OPERATED, IN THE AMOUNT OF CURRENT WHICH CAN BE EMITTED
BY THE CATHODE, AND IN THE VOLTAGE GRADIENTS WHICH MAY EE PERMITTED BE—
TWEEN THE VARIDUS TUBE ELEMENTS.

MAXIMUM TUBE FATINGS HAVE BEEN ESTABLISHED TO DEFINE THESE VARIOUS PHY-
SICAL LIMITATIONS OF THE TUBE IN TERMS OF READILY MEASURABLE QUANTITIES.
THE NUMERICAL QUANTI(T.ES PRESENTED AS MAX[MUM RATINGS INDICATE TFrE
LIMITING OPERATING VALUES REQUIRED TO ASSURE SATISFACTOFY TUBE LIFE AMD
PERFORMANCE .

BEFORE THE VALUE OF ANY RATING CAN BECOME MEANINGFUL, THE RATING SYSTEM
ON WHICH THE RATING IS BASED MUST BE SPECIFIED. THE SYSTEM MUST DEFINE
THE INTERPRETATION REQUIRED OF THE NUMERICAL VALUES AND INDICATE THE
PRCCEDURE NECZSSARY TG DETERMINE WHETHER OR NOT A TUBE IS OPERATING
WITHIN ITS RATING.

DEFINITION OF RATING SYSTEMS

PESIGN-CENTER RATING SYSTEM

BDESIGN—CENTER RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL

CONDITIONS APPLICABLE TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS
DEFINED BY 1TSS PUBLISHED DATA, AND SHOULD NOT BE EXCEECED UNDER NORMAL
CONDITIONS.

THE DEVICE MARUFACTLRER CHOOSES THESE VALUES TO PROVIDE ACEEPTABLE SERV—
ICEABILITY OF THE DEVICE IN AVERAGE APPLICATIONS, TAKING RESPONSIBILITY
FOS NORMAL CHANGES IN OPERATING CONDITI®GNS DUE TO RATED SUPPLY VOLTAGE
VAR IATION; EQUIPMEN™ CCMPONENT VARIATION, EQUIPMENT CONTRCL ADJUSTMENT,
LOAD VARIATION, SIGNAL VARIATION, ENVIRONMLNTAL CONDITIONS, AND VARIA—
TIONS IN DEVICE CHAFACTERISTICS. THE EQUIEMENT MANUFACTURER SHOULD DESISGN
SO THAT INITIALLY NO DESIGN~CENTER VALUE FOF THE INTENDED 3ERVICE IS EX—
CEEDED wITH A BOGEY DEVICE IN EQUIPMENT OPERATING AT THE STATED NORMAL
SUPPLY VOLTAGE.™

*FOR AN AC POWER SOURCE, 447 VOLT PLUS OR MINUS 40% |S ACCEPTED USA
PRACTICE .

ABSOLUTE-MAX IMUM RATING SYSTEM

CABSOLUTE—MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRON—

MENTAL CONDITiONS APPLICABLE TO ANY ELECTRCN DEVICE OF A SPECIFIED TYPE
AS DEFINED BY ITS PUBLISHED DATA, AND SHOU_D NOT BE EXCEEDED UNDER THE
WORST PROBABLE CONDITIONS.

THL DEVICE MANUFACTURER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERV—
ICEABILITY OF THE DEVICE, TAKING NO RESPONSIBILITY FOR EQUIPMENT VAR I—
ATIiONS, ENVIRONMENT VARKIATIONS, AND THE EFFECTS OF CHANGES$ IN OPERATING
CCNDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS.

CONTINUED ON FOLLOWING PAGE
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THE EQUIPWENT MAKUFALTUNER SMGELD BESIAM 50 THAT INITIALLY AMD THEOUBHOLT
LIFE ®C ABJOLUTE=MAXIMUM VALUE FOR Tei (STENOED ERVICE 1L EXCEEDEEL wITH

ARY CEVICE UKDEF THE WORST FROBANLE PERRT MG CONDITHEEME wiTH RPESLPECT TG
SUPPLY—VELTAGLE VAR IATICK, EQUIPMENT CIMMONENT VARIATI N, EQCIPMERT CUN—
T=3L ALJUSTHENT, LCAU VARIATIUN, IaNAL VAR IATION, ENVIRNCAMENTA_ COMDI—

TICKS, ANG VARIATIONY 1IN DEVICE CHARACTERISTICS.

DES IGN-MAXIMUM RATING SYSTEM

VEELIGR-MAXINUM KATINGL ARE LIMITING VALUEDS OF CPEFATING AND EKV!RIANMENTAL
CONDITIGNS APFLICABLE TL A SSWbY LLECTRON JEVICE ©F & LPECIFIEDC TYPE BS
SEFINEC ®Y ITH® PUBLISHED OATA, ANG WOULD w07 =E EXCEEDED UMDER THE
WORDLT PUOEANMLE CUNLITIONS.

THE DEVICE MANUFACTUREN CHoCLE THEGE VALUES TO POV IDE ACCEPTABLE SERV—
ICESAGILIT™ F Tk CEVILE, Taw! REGPERTIRILITY Fo THE EFFECTS oF
CHANRGES IF OGPEKATIN CENS 1T 1IN UE T¢ VARJATIONS INUEVICE LHAWRBC—
TeERISTICA.

THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THEOUGHOUT
LIFE MO DE5IGN-MAXIMUM VALUE FOk THE INTENDED SERVICE 15 EXCEEDEL WITH A
BOGEY DEVICE UNDER THE WGFST PROBABLE OPERATING CONDITIUNS WITH RESPECT
TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONERT VARIATION, EQUIPMENT
COUNTROL ADJUSTMENT, LGAD VARIATIGN, SIGNAL VARIATION, AND ENVIRGNMENTAL
CONDITIONS.

DISCUSS I OW

THE DESIGN—CENTER YYSTEM A4S |5N& THE ENTIRPE RESPONSIBILITY FOR DEVICE
USAGE TO THE DEVICE MANUFACTUWEK: HE MUST ACCEPT FULL RESPONSIBILITY FOR
THE EFFECTS OF VARIATIONG |N DEVICE CHARACTERISTICS, AND VARIATIONS IN
ANY POSSIBLE CIRCUIT GPERATING GOKDITIANS. THE ABSOLUTE—MAX IMUM SYSTEM
ASLIGNS THIS ENTIRE RESPONGIBILITY To THE CIKCUIT DESIGNER. THE DESIGN-—
MAXIMUM SYSTEM EFFECTS A MAWE LOSICAL DIVILION OF THESE BASIC RESPOWSI—
BILITIES. IT ASLIGWNS THE EFFECT OF VARIATIONS IN DEVICE CHARACTERISTICS
TO THE DEVICE MANUFACTURER AND THE EFFECTS GF VARIATIONS IN THE CIFCUIT
OPERATING CONDITIGNS TO THE EQUIPMENT MANUFACTURER.,

FOR AM EGUIPMENT DESISYNEF T¢ DETERMINE WHETHER HE |5 GPERATING WITHIN
KATING UNDER ANY CF THE ABOVE SY3TEMY HE MUST ACCOMPLISH THE FOLLOWING:

DESIGN-CENTER SYSTEM

1. SELECT oF OTHERWISE OBTAIN A BOGEY DEVICE.
2. OPERATE EQUIPMENT USING BOSEY DEVICE AT STATED NORMAL SUPPLY

VCLTAGE.

3. SELECT aALL CCMPONENTSE ASSOCIATED wiTh VEVICE FrKk AVERAGE VALVES,
AND SET ALL CONTROLYS FOR mOBMAL SETTINGS.

4. MEASURE ALL DEVICE CURRENTS, VbLTAGEI UleIPATILWS, ETC., AND
COMPARE WITH RPATIKGS. IF %0 RATINA IS 6§X_EEDED THE DEVI®E IS
BEING QGPERATED WITHIM ATISG WHERE THE ESUIPWENT S NOT suB—
JECTED TO SUPPLY VOLTAAE VARIATIONS IN ECCESS OF STANDARD AC-
CEPTED PRACTICE.

CONTINUED ON FOLLOWING PAGE
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CONTINUED FROM PRECEDING PAGE

ABSOLUTE-MAX IMUM SYSTEM

. ISH THE WORST PROBABLE OPERATING CCNDITIONS FCR THE ITEM (VO_T—
B izgfaéUgRENT DISSIPATION, ETC.,) TO 3E RATED. THISMEANS COMBINING EX—
TREMES OF SUPPLY VCLTAGE, LMt COMPONENTS, EXTREMES OF CONTROL SET—
TINGS, SIGNAL, AND ENVIRONMENT, AND _IMIT DEVICES IN SUCH A WAY AS TO
PRODUéE THE WORST PROBABLE VALUE.

2. UNDER THE ABOVE CONDITIONS MEASURE THE {TEM CONSIDERED AND IF THIS 1S
WITHIN RATING, THE RATING 1S BEING MLIT.

3. REPEAT THE ABOVE FQR EACH ITEM BEING CONSIDERED.

DESIGN-MAXIMUM SYSTEM v

1. ESTABLISH THE WORST PROBABLE OPERATING CONDITIONS FOR THE |ITEM TO BE
RATED. THIS MEANS COMBINING EXTREMES OF SUPPLY VOLTAGE. LIMIT COMPO—
NENTS, EXTREMES OF CONTROL SETTINGS, SICNAL, AND ENVIRONMENT SO AS TO

FRODU&E THE WORST PROBABLE CONDITIONS.

2  UNDER THE ABOVE CONDITIONS, USING A EOGEY DEVICE MEASURE THE ITEM CON—
SIDERED AND IF THIS 1S WITHIN RATING, THE RATING IS BEING MET.

W

REPEAT THE ABOVE FOR EACH ITEM BEING CONSIDERED.

TC UNDERSTAND THE ABOVE ONE NEED TO UNDERSTAND THE FOLLOWING DEFINITION:

>

BOGEY TUBE:

A BOGEY TUBE (N THE EXACT SENSE WOULD BE A TUBE OF A SPECIFIED TYPE
WHICH HAS EACH AND ALL OF ITS CHARACTERISTICS EQUAL TO THE PUBLISHED
VALUES. SUCH A TUBE .S EXTREMELY DIFFIZULT TOF IND BECAUSE OF THE LARGE
NUMBER OF CHARACTER.STICS INVOLVED. FOR PRACTICAL PURPOSES OF APPL | A~
TION, ABOGEY TUBE CAN BE OBTAINED BY CONSIDERING ONLY THDOSE CHARACTER-

ISTICS WHICH ARE BIRECTLY RELATED TO THE CLASS OF SERVICE BEING
EVALUATED.

[o:]

WORST PROBABLE CONDITIONS:

THE WORST PROBABLE CONDITION IS DIFFERPENTIATED FROM THE WORST POSSIBLE
CONDITIONS IN THAT SOME EOUIPMENT CAN BE ADJUSTED TO NPERATE SO AS 1O
BE UNUSABLE. THE PRGBABILITY OF OPERATINC EQUIPMENT UNDLR SUCH COND |—
TIONS FOR ANY LENGTHY PERIOD OF TIME 1S SMALL AND HENCE SHOULD NOT BE
CONSIDERED AS WITHIN THE WORST PROBABLE CONDITION, BUT THE WORST PO3~—
SIBLE CONDITION.

FOR EXAMPLE A TELEVISION SET, CAN BE MISADJUSTED SO A3 TO PRODUCE NO
PICTURE AND AT THIS TIME EX+REMES OF VOLTAGE OR DIS3IFATION MAY &E
REACHED, WHICA_ COULD BE CALLED A WORET 20SSIBLE CONDITION. THIS CAN
BE CONTRASTED TO A CONDITION WHERE N THE SET 13 MISADJUSTED BUT A
USABLE PICTURE IS STILL OBTAINED. SUCH A CONDITION WOULD BE CALLED
THE WORST PROBABLE CONDITION.

THE ABOVE DEFINITIONS WERE TAKEN FROM A PUBLICATION (U5-C3) OF THE JOINT
ELECTRON TUBE ENGINEERING COUNCIL. THIS PUB_ICATION, INCLUDES A MORE Ex—

TENSIVE WRITE UP FOR THOSE WISHING TO FURTHER STUDY THE SUSJECT OF MEAN—
IN3 AND APPLICATION OF THE RATING SYSTEM.
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NOTES ON THE USE OF LIMIT TUBES

At least two occasions arise which make it desirable to obtain limit
tubes for one or more characteristics. One is where onz is trying to
determine the ability of a circuit tc operate with limit tubes; the
other is when one wants to determine whether tutes are being operated
w thin absolute-maximum ratings in 3 circuit.

However limit tubes are difficult to abtain even for one character-
istic. And very often such tubes are unstable or have other character-
istics out of lim:ts. Therefore we believe an altermate procedure is
mich to be preferred. This consists of obtaining a number of tubes
raving known values for the characteristics of importance: preferanly
the range on these values should be fairly wide. Then a graph can be
plotted which will show the correlation between the performance in the
circuit in question ard the known charazteristics. Extrapolation of this
graph will then lead to information on the performance of the circuit
wien limit tubes are installed in it.

An alternate method has three advantagss over the Yimit tube method.
First, it is easier to obtain tubes with the reauired known character—
istics. Second, these tubes are generally more stable and may well be
used many times for the purpose. Third, since it is mot necessary that
the tubes have limit characteristics, all characteristics on the tubes
can be measured ard used to determine the effect of any characteristic
on circuit performance.

\_ ./
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APPLICATION HEATER VOLTAGES 150 MILLIAMPERE | 300 MILLIAMPERE| 60! LIAMPERE
14 63 196 HEATER CURRENT | HEATER CURRENT| HEATER CURRENT
9:‘\"' bATH A 5710 13114 YR ™
= »BCs 12714 5744 Gld 12H4
ol 4 37 ). 10He a7
IRIODES n)4 ™ XX1 955 1
o4 955 371s
nN4 5718 aeng
. | 100A7
2C81 nHl\lH BAT 7F FAHTCT HFe 1EAHTGT 18FR T TA¥T IBO7A
SHeY wBF7 bjh INT l",\l? 1njsa e 2ATT 149]n 2051 7F7 4H\0
DOURBLE TRIODES SAHN,T LHOTA HhA 3670 | 1AFT XXD LRAFT /XA aS\HiGT TER an/v
SRKT KBZ7 TAF? L1 MEy WBF7 12R17 SBRTA
o ARK2A | 6bXE ki) L
) i o e - — - MR — | = W)
A | TEIRODES LA '
O | __ 1) ] | = i . ul
& AL 6% | 6]7G M 76 54 | 12AU0 15H7 LGB HS 125G7 SA UG n\H:( I sAla
S NI 6l70,1 A7 850 | 13AV LN LR | 148H7 BALRA eeh IDAL
a 6ALS 139 7AD7 654 1 THAG &y 125H7GT tBao nb]:( 1 SBCS
nAHo oK7¢G TAGE So84 | 12Bm nST(, 12S]7 sBD& 6SK 3C B4
- ah)s W7 BT bowi | 1ERT B8 1258]i6,1 b h'sK/( 1 ICLS
g 6AKS 0687 risyd 3749 | 12C NS 65571 12SK7 6CBh BU7G ICHe
o bASL 65T, 767 STM 127 T TAGT 12SK7GT 6l BoA 7A7 D e
i" LA 18 6SDGT TH? sS40 | 12KIGT BT 14A7 1IB7 nC Gt TH7
w nAC6A 65,7 L7 savy | 12867 T 147 Ly
[v) L1 aSHT A w01 | 12SH7 1280 ¢ 1$4H7 39 &4
BRRCS 6SHT( 8. 44 Wl | 12SHGT 128w 954 7
PENTODES eBIn SE i 125]7 1187 936 8
SBIIN 681701 78 128761 12BAs SR S693
AR 6SK7 138K7 12D o001
(. 6SR7GT 12SK7GLT 121%GT s
ne e 4887 1347 13B7 2RIGT
6l hoA 6SSTGT 1407
R
6CFh
6g Gt
RSy
nDTo
- = »"ll Jie . = = ——
nAB4 nAMY nl4 1383 BABL 1244 LAFS 1244
[ AN 12M 2A1 4N
TR PAF4A | eiNd ITh
a A4
nBC Y 6L N7 13ATY 1IATT 19ine & | 12877 juln 12477 LSy SSNTOTA
z s 6BK7 ofn 12SN7GTA 12SNTGTA WONT 6SN7GTB
O | DOUVBLE TRIODE 4¢ k'“‘ hBR7A G[ak SBK7A
@ SBK7 BIsSy 5SN7GTA Sin
S | 3me at H7 SSNTGTB| .=
w Al'n @ nARBY mASH aBHo CAT S tBHo A %DB6 1B 7
= iBC5 @ aACT 6Aln BBZ6 1WIBVT 12ALS LAV HDCH
E iBZn @ haAGS 6ALBA SCB® n:l sh ADE6
i bBAKRS o {8 HCLo oHLE 1IBVY
PENTODEA {he 2oee ‘ »1a13s, wRTa
aDCsH #BY
aDELo
1BV} = -~
. IBYO @ 6BY6 130 4 12C°5h 6BYH IBYH
HEPTODE WCSee  |6Cse { e R
Asa N 338 W * 125N, se jhUN °* A\ bade & pal L oot 42 V. LR Y & 3.15-¢. LE2 A LIRS
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APPLICATION HEATER VOLTAGES 150 MILLIAMPERE 300 MILLIAMPERE 600 MILLIAMPERE
1.4 5.0 6.3 12.6 HEATER CURRENT HEATER CURRENT HEATER CURRENT
1C3 6CS 6KSGT 7B 12G4 6L5G 6C5 6JSGT 7A4
1GAGT 6CSGT 6L5G 7ES 12H4 12G4 6C5GT 6KSG 7B4
1LE3 6F5 6PSGT 12H4 12J5 12H4 6F5 6KSGT 12H4
TRIODES 26 6FSGT 6SF5 37 12J5GT 12J5 6F5GT 6P5GT 37
5676° 65 6SFSGT 56 12SF5 12J5GT 6J5 6SF5 56
6J5GT 7A4 76 12SFSGT 125F§ 6SFSGT 76
12SF5GT
3AS 4BZ8t 6SN7GTA 12AU7A| 12AD7 14AF7| 12AU7 6AX7 12AY7 4BZ8
6AX70® 6A6 6SN7GTB 12AV7 | 12AU7 14F7 | 12AU7A 6C8G 12BZ7 6AX7
7AU7® 6AX7 6Y7G 12AX7 | 12AU7A 14N7 | 12Av7 6SC7 12SN7GT 6SN7GTB
6AS6 7AF7 12AY7 | 12Av7 19C8* | 12AX7 6SL7GT  12SN7GTA 7AU7
6BZ8 7AU7S 12A27 | 12AX7 5687 | 12AY7 7AU7 14N7
¥ |DOUBLE TRIODES 6C8G 7F7 12B7 12AY7 5751 | 12BZ7 7F7
w 6F8G 8CG7e 79 12AZ7 5814 | 128C7 12AU7
o 6N7 8CM7® 5687 12BZ7 12SL7GT 12AU7A
= 6N7G 8CS7e 5751 125C7 14AF7 12AV7
a 65C7 8SN7GTB® 5814 12SLIGT 14F7 12AX7
3 6SLIGT  9AU7®® 12SN7GT 19C8
<q 6SNIGT  12Al17 12SN7GTA
L — Al Lo . . |
: TETRODES [24A . 36 } 36
1AD4* 6AS6 6SHIGT  7L7 12AU6 6BH6 125J7GT | 6AUs 7C7 12BY7
1AF4 6AU6 6SJ7 2% 12BY7 SWIG 14C7 6AlI6A L7 12BY7A
1L4 6AU6A  6SJIGT  TW7 12BY7A 7AG7 954 6C6 W7 12W6GT
1LGS 6BH6 6W6GT  12BY7 | 12J7GT 7AR7 956 6)7 12BY7
; 6C6 7AG7 12BY7A | 125H7 7ES 9001 6J7G 12BY7A
PENTODES JAUG®® 6J7 7AH7 7 12SHIGT 12AUs 9003 6J7GT 7
4AUGY 6J7G 7AK7 717A 1287 12J7GT 65G7
959° 6J1GT 7C7 954 128J7GT 12SH7 6SH7
65G7 7G7 956 12W6GT 12SHIGT 6SHIGT
6SH7 6550 14C7 128)7 68J7
9001 14v7 6SJ7GT
9003
6ABS/6NS 6ALIGT 6ES
w 6AD6G 6G5
3 6AF6G 6TS
Q |TUNING INDICATORS 6ALTGT 6US5/6GS
6ES
< e
a 6TS
z 6UIS 608
INDICATOR CONTROL 6AE6G 6AE6G
s 125 V. 2189 V. ® 35V, # 70V. ® 315V, 25V, 142V, g4y, 094V,

108-9NN1

NOILYOHISSYTD A8 S3dAl

orld Radio Histor




“YTSTR ‘A3swIr M3N ‘07314M0018 NOISIAIO 39NL MO¥L33TI DM II¥LIITZ T0os-9ENL

9¢6T ‘T urenInOM

0TBhe 1L¥d

Pacnte Y. 6. 8.

150 MILLI- 300 MIL 00 MILLI
AL HEATER VOLTAGES AMPERE AMPERE |  AMPERE
1.4 2.5 6.3 126 |18.9 25 35 50 HEATER HEATER HEATER
CURRENT CURRENT | CURRENT
243 6A3 oC4 25ACSGT 25ACSGT
45 6130 561
TRIODES 6ACSGT
6AJ4
leBSG |
1G6GT 53 6A6 oNTGT
DOUBLE TRIODEs  |JCO/XXB | 3Co/  |6ASTG 1
N7
TETRODES 6005 T1Ks IV
w TASGT 3D6 | 2A5 7E22 6G6G_ | 7SBKS 6AKG 7546
7] 1IACS  3LE4| 3A4# |6AG?  6F6GT. 43 6G6G 25A6GT
o] {CSGT 3LF4| 3LE4s |6AK6  6K6GT 25BKS
a 1LA4 3Ve | 304 6ANS  7DS 23BoG
& | PENTODES ILB: 304 | 3518 6ARS 38 38
2 St 3Si | 3w |eCLe 41 3
1vse  sei2e| 47 oF6 42
a 3A4 6F6G 89
g 6F6GT 5686 =S
« 105G JE5% | 6AOS  6U6GT | 12A6 7Cse [25C5 3SL6GT [S0AS | 12A6  SOL6GT| 25C6G SAQS
" w 105GT 3LF4x | 6AGSA  6VSGT | 12aB5s  JiCUSe|25C6G  [35AS  [s0BS | 35As 25C6GA  |5V6GT
- & 115GT 305GTH | 6AR6  6\o 12405 25C6GA  |35BS  [SOBKS | SOBKS 25L6 12BKS
i O 3B5GT 5A6 6ASS o\6uT | 12¢S 25CAS  [35CS  |soCs | 35Cs 25L6GT  |12CS
- 3ES SAOsss |6BKS  aveCTa | 12CAS 25Fs soceG 3sCecT 25W6GT 1zcéxs
i . 3LF4 6W6GT | 12C 25L6 50C6GA| 30 12CS5
a REAM PENTODES 35567 6CB3  6Y6G 12CUs 2SLOGT S01.6G 1| 5005 12CUs
p 6CSs 6V6GA | 12BKS 25W6GT 50C6G 12L6GT
g 6CUs  1AS 12L6GT 26ATGT* 12W6GT
6DG6GT 1CS 12V6GT
- oL6 881 12W6G 1
; 6L6G 5902 14C5
6LoGA  393% 1025
(o] 6L6GB
= DIRECT COUPLED 6B 5N6G 25N6GT 25N6G
6AUSGT 6CD6G | 12AVSGA I7AV. | 1835% _ |35CD6GA 6BUS 19BG6(; | 12AVSGA
6AVEGA  6CBS 12BQ6GA | SGA o 25AVSGT 19BG6GA | 12BQ6GA
6AVSGT 6CBSA | 12BQoGT 1716 of 25A\ 5GA 25AVSGA  |12BO6GT
= 6BDSGT 6CLS 12BO6GTHI9BG6G | 25BQEGA 25AVSGT  |12BG6GTB
=2 | BEAM PENTODES 6BG6G  6CL6 12CRS  19BG’ | 25BQ6GT 25BQ6GA  |12CT'6
g5 6BO6(;  6DBS 12CU6 6GA [PSBOGGTH 25BOCGT  |12DQ6
b 4B=1=] 6BUNLA  bDANG 12Dyo 25¢ Doty 25BQ6GTB [25CD6GA
O St WBONGT  6DQ6 12D06A 25CDAGA 2’NHA 25CDACR
o 28 6BO6GTA 6DO6A 25CD6GB 25CU6
2 6BO6GTB 807 25CU6 25DN6
> oBUS 25DN6
W 75DQ6
prr 6ARS  OSNIGT | 12AU7 | 1IRS & 12407 TAUI 6BD4A  12WoG1T
= 6BD4A  6SNTGTA| 1244 1244 6CS7
22 | TRIODES OR 6BFS  6WeGT | 12B4A 12AU7 6S4A
25 | TRIODE CONNECTED 6BLIGT 7AL7® | 12BH7 12B4A 7AUT
S| L rTODES 2 6CM6 1244 12DH7A 12BH7 12834
wi 4 6CM7  12aU7 | 120M6 12BH7A_ [12BH74
= 60S7 12B4A | 12R5 12SN7GT  |12RS
6K6GT 12BHi | 12SNiGT
6544 12BH7A | 12W6GT
* 168V ERTED % 28V t 75w . 265V *3IS&TOV. L7V " 185\
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150 MILLI- 300 MILLI- 600 MILLI.
APPLICATION HEATER VOLTAGES AMPERE AMPERE AMPERE
1.4 6.3 12.6 25 35 70 117 HEATER HEATER HEATER
CURRENT CURRENT CURRENT
GATED BEAM 3BN6® |6BN6 12BN6 12BN6 6BN6 3BN6
E
- 1HSG 1T | R T T T T i D B —
DIODE TRIODES 1H5GT
1LH4 D - | 1
6706 | 6DU6 | 6SR7 | BANS®® 1JSR7 | 26BKeA 6AQ6  11BUs | 6AQIGT 607G 7B6| 3AVA
6AQTGT| 6B\S | 6SRIGT | 12ATs  12SR7GT] 6ST7 1207GT oﬂ‘o ogmr 7EofsBJs
6AT6 | 6CN7 7 12AV6  14B6 7C6 12507 | 6AV6  6R7 7K7[ 6CN7
3Avee [oAVs 6830 B0 15| 12BFe  liEo 12ATo 125G 6B GRIGT  71X7
6B6G | 6 6 85| 12BK6 14X 12AV6 125 6BK6 75
DOUBLE-DIODE 6B6GA | 6Q7GT | 7E6 12BR7 12BF6  12SR7GT| 6BT6 gg%cr 85
TRIODES sBFs | oR7 | 7K1 12BTo 12BKs  125W7" | 0BUG  6SR7
ke | GRICT | BCuree 1207(9.1' BTe 1iEe 287 L
6BN8 | 65Q7 12BR7 12287 14X7
L | 6BT6 | 6S07GT 12507GT | A e L
5T8 e |6RS8 6T8 1258GT. 19CB% # 12S8GT  19T8 | 6S8GT 5TS
TRIPLE.DIODE : | :
" 658GT | 6T8A 19T8% ¥ 19C8 19V8
uif] TRIODES 68 B | 1ovann B
= 1A]5° [6AM8 | 6SV7 12CR6 12SF1GT 6CR6 5AMS
= 1LDs  |6AMSA 12SF1GT 6SF7 5ASS
z 155 |6As8 65\7 6BY8
O | DIODE PENTODES 1Te*  |6BYS
1US_ |6CRe
E 5AMS o] 6SF7
gl | sasselssFrcT L | 1 )| [ e s
S |pioDE POWER IN6GT
| PENTODES
S| | |eB7  |eBsoT | 7R7 | 12c8 T 71 T — [12c8  |eB7  eB&GT SBT8
] I ODE SBT8 ¢|6B8 6BT8 14R7 14R7 6B8  7E7
:2’ 6B8G 7E7 6B8G  7R7
1V6* |SBRSe | 6AX8 |6CMs |19X8x 8AUge® 19X8 6F7 SAN8 S5X8
SAN8 @ |5CGS e | 6AZ8 | 6CR8 8AWBA®d 6F7G SAT8 6AUS
SAT8 | SBE8e | 6BA8 | 6CS8 8BA8A®® oU8A 5B8  6AWS
SAV'S o| 6AD7G | 6BASA | 6F7 giHgee SBES 6AWSA
TRIODE PENTODES | 5B8e |6AN8 | 6BES | 6F7G o1'gAeee SBRS 6BAS
SCMB of 6ANSA | 6BHS | 6Us 15A8 5CG8 6BH8
5U8e |6AT8 |6BR8 | 6Uza 5CM8 15A8
5X8¢ [6AU8 [6CG8 | 6X8 5U8
6AWS | 6CGsa | 6Xsa
[ 6AWSA | 6CHS 1 _| .
DIODE TRIODE 1D8GT
PENTODES
T - 1T B2L7GTY [10A7GT] 117L7/ | 70A7GT 32LIGT
T AME NN OLICT| MIGT | 70L7CT
1
BEAM PENTODES | HhasHEL
TRIPLE DIODES 6BC7 | 6Bj7 |
* 125 V. %% 189 V. < 265V. t 325 V. PRy * 315V, XYY eee 945\,
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TI8hs 34v14

LTI TR W

150 MILLI- ILLI- 600 MILL!-
APPLICATION -HEATER VOLTAGES AMPERE APERE | AMPERE
W[ ] e [ owe Tw [w [ w [w] G ek | da
1A7GT 1LAG 3BEe® [ 6A7 6SAT 12ABGT  12SATGT, oD8G  11B8| AT 0SA7 3BE6
w 1B7GT 1LCs A8 6SATGT | 12BA7 1488 A3 1407 [0A8  6SATGT
8 ) 1E8  IRS 6A8G_ 6SBTY | 12BE6 1307 124801 6A8L  OSBTY
O [eErTAGRID L6 1Us 6A8GT A8 12SA7 11847 6ASGT 7B8
5 HEPTODE OCTODE 6BA7  iBS 12BE6 SBAT 707
H 6BE6 707 12SA7GT HBEA
4 oCSo  5is0 nCS6
618G
v 0 3 = - 4 = N ST
6J8G 7D7 12K8 707 a7 A, 107
x : TRIODE HEXODES 6K8 7J7 12K8GT R R .
| & |TRIODE HEPTODES OK8G 87 14)7 12KEGT prieen
x| Z | | N | OK8¢T 1457 1 WKBCT
;‘ w 61S6 5725 — - BT
2| O |Mixers oL NS
—— S — — 6| ; - - i —
8 DOUBLE TRIODE 576% oBF1 1ZAT7 | [2ATI  12AZ7 13AT7 14F8| DAT7 6BF7 | 5J6  6CGT
3 MIXERS 2},,"7 12AVi  14F8
(=] B M
2 | PENTODE MIXERS SN TR T [
- - — — 1 —_— == ~
B | Taio0E gexpons e | ol e
OSCILLATORS sugee | e\8 sise
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1AX2 my 1223 25WAGT | 35W4 | 4573 11723 |35v4 v
u . 3A2® 6BC7 2675W | 35Y4 | 45Z5GT* | 117Z4GT | 3573 172
2 Z| DIODES 3A3® 81t 3523 3574GT 1223
bAEE 5641 3saT 3SL5GT 25M4GT
S [ 525GT 4525GT
S 381 TWAGT| #ANSOT 64VSG | 645 12725 2578 S0X6GT | 117Z6GT 1S0Y6GT SASH
(] SAU4  S5X3 | 6BW4  7X6 12BW4 2526 501 6GT S0V7GT 6ZY5G
< SAWY  SX4G | 6BYSG 7Y+ 124 2576GT SOVIGT 12%1
5 5AZit  5X4GA | 6BYSGA 724 58394 2575
w SR4GY 5Y3G | 6X4 84 674 50034 2576
5 = e — s¥4m A 5}'3(;/\ °x5r 5852 2526GT
3 7] 5Y3GT | 6X5GT 5896 5896
wisl 514G SY4G | 625 1275
e = 5U4GA  5Y4GA
w2 5U4GB  5Y4GT
A 5V3 573
£ SvaG ST
SV4GA B0
o 4 ! S SWa; 83V - -
g ~ 1,&3 6\3A . N 1A3 9004
=3 1R+ 7C4 1203, 1R4
: S [z 1204 2004 7C4/1203A
(=3
<5 : JALS® 6ALS A6 12AL5 7A6 6ALS JALS
& | & | DOUBLE DIODES 2HG 12H6 12AL5 6H6
= - oHOGT 12H6 6H6GT
] | TRIPLE DIODES shCT 687 |
O we o
oul 2525 S0X6 11726GT | 50X6 2575
= 8| DOUBLE DIODE 2576 S0V 60T 50Y6GT 2576
83 2526GT S0V7GT S0V7GT 2576GT
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APPLICATION HEATER VOLTAGES 150 MILLIAMPERE | 300 MILLIAMPERE | 600 MILLIAMPERE
COLD CATHODE 25 63 25 HEATER CURRENT | HEATER CURRENT | HEATER CURRENT
2x2
3B2°
- & | DIODES 879
g3
=
> 3
=)
=)
L¥} 3
<ige 6ALS 12ALS 6ALS
> |8g | pouBLE DIODES :
5726 5726
x |*&
= 3v4Ge | 6AU4GT 19AU4® 6BL3 12ANAGTA
w T 6AU4GTA 25AX4GT 25AX4GT 12D
= | oﬁ)\ugr 2oy 25W4GT 25W4GT 19AU4
W 6AX6 Te
& (£ viopes O] [t
O|s= 6BYSG
E W (=S 6M3
HEEE 6U4GT
< 2 6V3A
r} b 6W4GT
' DIODE CONNECTED 6ASTG 6ASTG
=
28 | POUBLE DIODE 6ALS 12ALS 6ALS
g
L
531 22| piooes ovs
23
a2 - 0Z4 82
ug 3z DOUBLE DIODE . -
o 0A2
== 0A3/VR-75
=5 GLOW DISCHARGE 0B2
53 DIODE 0B3/VR-90
258 0C3 VR-105
= 0D3 VR-150
1C21 2A4G 6D4
a GAS TRIODE 2B4 605G
2 o) 885 884 i 1
> 2021
Z o GAS TETRODES 2050
8 w 2051
RELAY TUBE 0AS
® 189 V. *3.15 V. =175V
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TYPICAL CIRCUITS

FOREWORD

The.circuit diagrams in the following section have been se-
lected to represent satisfactory commercial practice in the
application of receiving tube types. None of the circuits
represent an actual commercial piece of equipment but rather
a composite of several designs of a particular class. This
has been necessary in order to illustrate in one diagram
many differemt circuit possibilities which may net necessa-
rily be economical in one commercial model. It is therefore
qnite feasitle to utilize portions of several circuits to
arrive at a design for a particular service.

Wherever possible, actual circuit values are shown with the
exception of parallel coil and condenser combinatians which
should be chosen from commercial comronents for the frequen-
cies desired. While values of resistances, capacitances,
and voltages are furnished, it is most important that refer-
ence be made to the individval tube rating sheets to ascer-
tain that maximum and minimum ratings are not exceeded when
attempting to combine several of these circuits.

The scope of the diagrams included represents the most popu-
lar circuit applications. As a result, a strict adherence
to the current "preferred tube types"” list has been made
wherever possible. In several instances two tube type des-
ignations are shown since comparable performance can be ex-
pected when interchanging the indicated types.

PLATE
1730
SEPTY, 2
1946

\__ J

COPYRIGHT 1946 BY TUNG-SOL ELECTAIC IN RON TUBE DIVISION NEWARK, NEW JERSEY U $ A,
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= - 0.1 - - T, = Leop Anteama

‘1t i R A e Moz 22,000 Ohas s - T3 = Osclilater Trems.
l:I = 68 (154 l? = 3.3 Mayg r’ = IF Traas.
Ci =  Padding cond. R} = 22,000 Onas 15 = IF Trans,
C5 = 0.02 [f l5 = 0.5 Mag T’ = Output Trans.
Cg = 0.05 e Re = 10 Meg
€, = 0.02 s Ry = 3.3 Meg
¢ 2 Ago [ R 2 9 e b - .

= = a " " "
Q= o.uEf 03 5o o 8" BATTERY ‘A" BATTERY
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[
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RES|STORS

R . 22,000 Ohms

»
"
[N N )

68 Ohms

2.2 Veg.

41,000 Ohms
0

+ 5 Meg.
10 veagq,

RY 2 470,000 Onms

Rl 4 470,000 Onms
120 Ohms

[}
10

ALL RESISTORS L/2 waTTy

33 Ohms

=
A1) = 220,000 Onms

EXCEPT AS wOTED,

L}
= = CAPAC | TORS
* N €),Cy = vanged Tunlng Cond.
TRANSFORNERS DU O
T, = Loop Antenna €3 = Pagalng cond.
1= Ogelitator Trens. O3 = 90 Al
7 e 1 g = 0,09 Ht
= rans, 5
13 2 0F Trans, ST O 1
1Y = Outout Trans. ¢, = 100 Al
MY ¢] = 00 e
i = 450 Ohm Choke or (8 = 0,02 i¢
Sgeaker Field c;;o = 20 e
€3y = 0,02 lf
al 2%
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PRINIED (N V. 8. &,
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EXT.
GND. |

i
el

R —

CHASSIS
GROUND

fl,
+

AW —

Ry
R20 J

— 1) ——AAAAA~—

-

RESISTORS

0.5 Meg. R, = 47,000 Ohms R

0.5 Meg. R} = 710 Meg. Ri?
10,000 Ohms  Ry) = 1 Meg. ““
0.1 Mey, {vol. Controf ) :19

3.3 Meg.  Rj, = 3.3 Meg. "20

10 Meg.  RIZ o 313 weg.
15,000 Ohmy A1) = 1w A3 21700
330 Ohms “15 = 3.3 Meg,

RES1STORS 172 watt $12¢

S TETT T A

T0S-ONML

Ohms (lnciudas T,

Yy t
R2y Raz T 1
——H
S s 3
= _+ - 4+
*B* BATTERY "A" BATTERY
90 VOLTS 9 VOLTS
TRANSFORMERS . CA:ACITO.I
;1 : ::“:r:::""" C2 = 0.02 pM gzo : o:g;lng Cond.
2 . c2lx 3 Gang varladle 10 7 "1454 nig
13 = Oscitistor Trana, ¢ With Trimmers 1l 7 o 01 Uit
T2 = IF Trans. ¢ a 0,02 Pt cxz = 100 ¢

T, = |F Trans,
T{ = Output Trans.
Ty = Choke coll

Cz = 0.02 lif
C1 = 50 !
Cs = 0.02 [t

SRIRRRIN

T
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o5 dh AL ..|. o .JL . -C
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CAPACITORS
€, = 0.005 pr t, =Oscillator Cpo = 25 M
cz = 100 - 500 [4uf Padding Cond, cz = 0.0} MUf
Antenna Trimmer Cyy = 0.05 [f C22 = 75° }P.ull.l Ve
c 3-6ang Tuning Cyg = 0.05 Lf {
¢33 = Condencsr with €y = 0.05 Lt ¢y = m \
3T UREZ00G E“ . oigg 7 cz' - 600 v. i \ L
ool = 0.05 s 15 = Z o.000 cuoo W 3
¢y = 0.05 Lt E1¢ = 100 Hur 6.oool
Cb = Cepsclty Coupling C FY] = 0,02 C“ - 20 f -+ ?_/m > —
tn Transformer 12 15 = 100 v " = 20 ' l ‘ | !
€y = 50 |4L¢ 19 = 0.05 | t
RESISTORS 6 VOLT L }
8= 0.32 de. BATTERVT N I ‘ |
L] 8 L 13
#2 2 220 one =c,, ca3 = =y Cae
" 68,000 Ohms
*% 2 220000 Ohms I I H - ; ; ;
RY = 22,000 Ohws & = - = = =
= zg:g::: 0.5 Meg Riy = 0.47 Mag. - e
w8 : 1.0 Meg. (Vol control ) .12 = 220 Ohms (1 Watt! T, = Antenna coll T, = IF Teans, Ly = RF Choke
"o = 68,000 Ohms Ro.= 10,0 Mg, 17 = 100 Ohms 11 = 8F Amp. Trans. T3 2 Output Trams. L = Speaker Flald coll v = visrator
11 = 47,000 Ohms  RyZ = 0.47 Neg. 1s = 100 Ohms 1; = Oscltlstor Coll 1) = Pomer Trams. L3 = Fliter Choke
\_ ALL_ RESISTORS 12 waTt  size gxceer  as  motgo Ty = !F Teams.
-
=3 e
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RESISTORS R, = 0.22 Meg.
- 9= 0.47 weq. 516 : T Ly
Ry = 0.10 Meg. R2% = 0.47 Meg. o7
R, = 22 000 Ones R2 = 220 onms (1 w) (18 F Ty
#2 = 22 000 Onms (2 W) Q22 _ 33 Ohms (1 W) 19 = E—]
#3 = 15 000 Ohms(2 W) 23 G2c = Ts H /W\
rP,o= 0,21 Meg. =
AOIRLT CAPACITORS g TRANSFORNERS
‘ g < e 20 |if - 25 ¥ Cer Cag
Ry = 68 000 Ones S1| = Ganged tuning Cond. 23 = o g5 e - 600 v T, =Loop Antenna
RE = 2.2 Meg. C27% with trimmers B 2 B I Goait) - - Tl mRF Trans.
Ry = 2.2 Meg. )= F25 = o eon i T =0sclllator Trans.
R = 47 000 Ohms ¢/ = o0.05uf 2t = > 73 2 1F Yrans
al0= 047 wag. C, = 0.05 fif Cop = 20f - 450 v T4 = 1F Trans.
ale 1o meg. € = 50 Ja= SOuf-25v — =IF Trans.
12 c® = 0.005 jif c2® = 2014 - us0 v T3 =0utput Trans.
k”— 0.47 Meg. 7 . 29 v To=Fllter Choke
Rla = 2.0 Meg. Cg = Padding Cond. or spaaker fleld
C.T'"_“’g“| Cos (1000 Ohms ras.)
volume contro T, =Power Supply Trans.
| 8
:xsf o.ig bes. A0 CES0GTES —— (350 Volts RMS/PI.)
R Z 547 -.3: Ro3 :6.% :o::: R‘.:.r:ontorl
12 7500 wea, A 20 volre rects

Tone Controi
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DIPOLE CAPAC I TORS
T €1 Cgr Crgo = 50 [F
20 C30 Cyr
20" Cav = 500 (ALr
Cg To ¢y
'—g Inclusive, C,‘.l = 0.00) MF
C150 16 = 250
f) 3%} = 5 WF 50 v
‘19 = 1 et
€220 €23 = 0.02 LF
C2s = 0.006 lF
€, = OSCILLATOR PADOER
|

€26
a7} = 3 GANG TUNING COMDEWSER

€28
R RATIO
$ _VOLTAGE g DETECTOR
3 REGULATOR T 6AL5 |
< 0A2 5 TR
1 T T ." >
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1 €3 13$3¢
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'1' l“, '16'= 1 Meg. l“, .15 =15 000 Ohms Vx = Antenna Transformsr
.2' 'b' l., = 0.12 Meg. l” = 22 000 Ohms Yz = RF Transformer
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Rg = 68 Ohms %50 = 10 000 Ohms Transformer
.91 .13 = 33 000 Ohms (1 watt) ‘21 - 0.5 Meg. volume Ll' Ly = 100 MC RF Chokes
.10' '12 = 1 000 Onms (1 wett) go;t;ol Tapped at L3 = Osciliater Coll
. @ Q.
LTS = 0.7 Meg. g
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TRANSISTOR SYMBOLS

\
TRANSISTOR ELECTRICAL SYMBOLS
SMALL SIGNAL AND HI5H FREQ!I'ENCY PARAMETERS
AT SPECIFIED BIAS
hob Common base — output aimittance, input AC open—circuited
hip Common base — input imoedance, output AC short-circuited
hrp Common base — reverse voltage transfer ratio, input AC
open-circuited
hep Commzn base
s C itter forward current :ransfer ratio,
fe wead output AC shor:i—circuited
hfe Commen collector
hoe,hi Examples of other correspcnding common emitter symbols
fob Commcn base the frequency at which the magnitude of
the small-signal shor--circuit forward
currert transfer ratic is 0.707 of its
T Common emitter ) low frequency valye.
Cob Callector to base Capacitance measured across the
outout terminals with the input
Eoe Collector to emitter| AC open—cCircuited.
"y Base spreading resistance
Ge Conmon emitter Power Gain luse Gy, for common base)
NF Noise Figure
SWITCHING CHARACTER|STICS
AT SPEC FIZO0 BIA®
ty Ohmic detay time
t Rise *ime
r : These depend or both trans—
istor and circuit parameters
ts Storage time
te Fall time
Vep (SAT.) Saturation voltage at specified Ic and 'g. This is
defined only within the zollector saturation region.
heg Common emitter — static value of short—cirzuit forward
current transfer ratio. hpp = I¢
..TE.
CONTINUED ON FOLLONWING PAGE
\_ =

TUNG-SOL

TUNG-SOL ELECTRIC fwC,

ELECTRON TUBE DIVW, WEW JERDEY, U.S.A. JULT 1, 1956 PLATE #4706



TRANSISTOR SYMBOLS
r TUNG-8OL X

CONTINUED PROM PRECEDING PAGE

TRANSISTOR ELECTRICAL SYMBOLS - cont'o

SNITCHING CHARACTER!STICS - cont’d

AT SPECIFIED BIAS

hee {INV) Inverse hpp (emitter and collector leads switched)

hee Large-signal value of hg, Large-signal values of
parameters @re indicated by proper symbol and subscripts,
with addition of a bar over the symbol.

DC MEASUREMENTS

IC,'E,'B DC currents into collector, emitter, or base terminal

ves, VEs Voltage collector to base, or emitter to base

Vee Vo!tage collector to emitter

Vee Voltage base to emitter

BVcgo Breakdown voltage, collector to base junction reverse
biased, emitter open—circuited (value of s should be
specified)

Veeo Voltage collector to emitter, at zero base current, with

the collector junction reverse biased. Specify I¢.

BVeeo Breakdown voltage, collector to emitter, with base open-
circuited. This may be a function of both "m" {the charge
carrier multiplication factor) and the h¢, of the tran-
sistor. Specify I¢.

VCER Similar to V, o except a resistor of value "R" between
base and emi?%er

VeES Similar to Vegp but base shorted to emitter

Vet Punch-through voltage, collector to base voltage at

which the collector space charge layer has widened
until it contacts the emitter junction. At voltages
above punch-through, Vpr = Veg - Veg

Vees Supply Voltage collector to base NOTE — third sub-
script may be
Vece Supply voltage collector to emitter omitted if no

confusion results.
VBBE Supply voltage base to emitter

CORTHNUED ON FOLLOWING PAGE
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TRANSISTOR SYMBOLS
4 TUNG-SOL ™\

CONTINUED FROM PRECEDING PAGE

TRANSISTOR ELECTRICAL SYMBOLS - cont'op

DC MEASUREMENTS — cont'd

I'co, IcBO Ca’ lector current when col'ector junction is reverse
biased and emitter is DC osen-circuited.

Ieo, 'eBo Emitter current when emitter junctian is reverse
! biased and colleztor is DC open—zircuited.

Iceo Callector current wizh collector junction reverse
biased and base open-circuited

tces Coilector curren: wizh colieczor junction reverse
biased and base shortied to emitter.

ecs Eritter current with em tter junction -everse biased
and base shorted to collector.

NOTE :

<UBSCREPTS FOR NULTI-ELECTRDOE DEVICES ARE DEVELOPED BY WUMERIC ABOITIDNS TO THE SUBSCRIPTS.
SIMILAR ELECTRUDES MAY BE WUMBERED IN SEQUENCE FROM TH INTENDED 1KPUT TO THE INTENCED OUTPUT

FLECTRODES, EXAMPLES: VEBZ' vIBZ' VCBZ' I=2, |=2

NOTE:

REVERSE BIASED JUNZTION MEANS BIASED FOR CURRENT FLOW In THE HIGH RESISTANCE DIRECTEON.

L )

TUNG-50t ELECTRIC INC. ELECTRON TLBE Wod&RAdloH'Isto Oy WEW JERSEY, U.5,A. JULY 1, 1956 PLATE #4707
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TUBE TYPES NOT RECOMMENDED
FOR NEW EQUIPMENT DESIGN

The following listed electron tube types should not generally be con-
sidered for new equipment design without prior assurance of availa-
bility. Some of these types use bulb or base styles or manufacturing
techniques and processes which no longer are available to the tube

industry. Others, because of a continued low demand, have disap-

peared from manufacturers' and jobbers' stocks and most likely will
never be manufactured again.
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TUBE TYPES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN

| { | ALament| TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sue | sas |
c?" =
TYPE DESCRIFTION 44"3' APPLICATION ? f o7 ‘g gf)" i,j ‘%d, 5’ ét, ;o TYPE
J {f s
00A TRIODE s |oz2 L. |bpErECTOR 1.5 ST-14 [ 78 | B | 4D 00A
o1A | verone s |oas| FIL. | HANALEx | 135 9 |3 ~>_—h:oo— 10 I ST-14 | 78 | 3'50: | 4D o1A
ove [ ogme | corn [Men | PO S M Basmerrt ™ [ [ [wra v [Smtfuo | ova
0Y4G b COLD |HALE-WAYE SAME CHARACTERISTICS AS 0Y4 T |12 [ S5 lanu 0Y4G
T couD | MHINE | PR PR e ™ 0 90 [ 71 [ |azfoee | ozes]
T - | DC output voltage: 300; peak plate current: 200 ma. -
1A3 DI0DE 14 | 0.15 |[HEATER | HF BETECTOR L 117| 30| 05 |Tssg | o[ 2 [sap [ 1A3]
-1A4P F— 2 loo0s| FIL. |UASSA ce |180]67s B 23 | 08 | 750 1ooo“ 15 Cutoff: 15 umhos @ —15 V. [ST-12 |72 s:‘,’,‘E' 4‘Mr__1_A4PA
1A4T TETRODE 2 "o.oo FIL. Cﬁ‘m“ 1801675 [3 | 23 |07 |750 | 960 | 720 : ST-12 |72 | I'5re h;m 1A4T
1ASGT | rmviooe |14 | 00s| FIL. <P°L:‘§,?,,fm“ 5l e A | Al g%__ %g%_lilJ—Sngnal 32V.RMS | T-9 |38 JC?E ox | 1ASGT|
1a6 [wroe |2 [oos| e [covenn |l [y [1Tar[[ ] | Ew-my s [ [on o | 1AS
[1A7G | mermooe |14 |00s| Fin |cowmates | 90| 45 |0 [ 0s5[ 0 | 250 [ o0 ggc'_(;r‘i’g,‘;wsm -ozme,lg ’lil-l-‘z.!?{:a l-;) s | &,"1’{-72- 1A1G
1AIGT | nerrooe 14 | 005 | FIL. |conveatex | 90| 90 fo (06 |12 [ 250 co0| Eg ::’Id"‘r’gjm;f’o‘ zmcgohm Ie:35 ] T9 |34 Stz | 1AIGT
e N 23 0 T e 3 Il 0 I e e ) o B
hAh PENTODE 14 |0.025]| FIL. JCLﬁf,s,,,_‘,F," TS (% || 55 || S8\ (e CHS Ao ey t T-535 | 4 | M9 |eaR 1AF4

B
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‘NOISEALO 3901 NOWLDITI

Z96T ‘T T1¥dv-y-s+n ‘13sw3p M3IN ‘01I14m0018

ofhos ILvid

-

1AF5-1D8GT

] | | Peament | | 1 TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sus | sas
T
s /éf L7 2 ‘sf
TPE eesason / & j {; amuicanon /&7 i! ,@g & ia’ fff# jf ; j 457 4:’ 45?0 TYPE
57
1AFs L - 14 (0025 FIL, | “Aoeme | %] 90 |0 | t1] o4 |e00 Cutoff: 10 umhos @ —3.5 V. T-5% | 4| 0 JeAU 1AF
B | el B (s | AT | ] B | L2
1A)s vgRE e | rad| ams | Fn ferassal L us] 45 [ o | 1o | o3| s25] 300| Minimum D'°“°n(§“ﬁ;“‘@‘°‘m T-2X3| 2 ﬁ:«‘;;‘ 1AJ5 1AJS
L 1 L L b . JE . - . il . X =
Nl A TR T e - R L el B
1B4p | renone ]2——E6TL—2T“—PL":_— a0 .5 [5 [ 17 [ os ] Lost;jém_;ooo ] ] 1 e
185 DOUBLEDIODE ! 2 [0.06 | FIL. TC"ﬁs,,;‘,,m 135 3 | os Jss]s|» ST-12 | 70| %g'ae | oM 18
187G HEPTODE 14 |01 | FiL. [cosvenren | oo| 45| o | 15 | 13 | 3s0 |30 | o e g LOILD, h}g(;"f‘s“ﬂ T || Lo fre |
LR W A e BN E AR - Ti_%ss_‘k&:s::q s | 1B8GT
1C5GT PENTODE 14 (o0 | FIL |t | 90 N 75| 7.5 | 16 |1ss0 | 118 w00 | 0.26 | Signal: 53 V. RMS | T | 35| 250 | ox F 1C5GY
CE 0 0 0 0 T T il 17 O Y
JCTG HEPTODE 2 o1z | FIL. |cosvewrter }g‘; g;:g %g :;_ %_5 %g g&’ :‘g: - }_38‘5) :"TOOOO""" ,ST_,“_J?;I:’_ 7Z_ | _‘l_CTS;
1Cs HEPTODE 125 (004 | FiL. |convertew | 30| 30| o | 032{ 075 100 | 300 pe ] {‘:’:‘r’:‘:t“cgo“";“f';“- T3 | 1 sffni 8CN 1Cs)
1DsGP — 2 006 | FIL. “:;s,,;‘"; T s|7s0 oo [150] - stz | 7] gc;';{ sv | 1DsGM
1D5GT TETRODE 2 foos | FiL “ﬁf,,;‘,:m“ 3 (150 {oo0 [10] sz | ] (’}cmj K ;DSG‘I'
107G __nsr'ron; 2 006 | FIL. CO;RTER 135 675 3 :‘23 23 i;?g—'i'g" Eg: - }38‘5) {ithru 20,000 ahirns S’T-—lz—hzll--g-c:',"t_ ; 1 1DTG
1 1551 Dl & oA PO I I [ e
1DSGT | viooermooe |14 |01 | FIL. |hecroe —| o |33[&5N]sa1 | 1DSGT
FENTORE TERSCTRss T 90| oo |9 |5 |1 [ozs] 0 1200 Io.z I

¥ Zero signal.

% Minimum value.
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1E4G-1H66

| | eament | | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sus | sase |
Q RECTWIER
& 3; LYY 3 é? s ©
TYPE oescarnon / & £ 44‘;4. amucanon /oF j}" e-ob 4.! g %f J' é’ i‘f' ; ; j dg 4‘7 f TYPE
i ¥/ f s
CLASS A 90 3 1.5 825
1E4G TRIODE 14 005 | FIL. Aveiirier | o0 o |45 1325 | ns T9 [48] A0 | 5 1E4G
s L et d |IROALE NG JLes I (G [L WDES L & - ] | =1 ]
1E5GP PENTODE 2 foos | FIL. | MASteen | 180 |675 [ 3 | 1.7 | 06 | 650 |1500 |1000 sTaz2 | 71| [0 [ sy 1ESGP
1EsGT TETRODE 2 oo | FIL. | MAeer | 180 [o75 [ 3 | 17 |06 | 650 |1500 |1000 STz | 71 | B0 | sk 1E5GT
—— A= = = &= L £ S Jim L= VP L P I L S Sl 4} Sl =_IL —
[1!16 DoreEoe |2 [02¢ | FiL. [MASSAL oo 135 | 1ss | 45 | 75 | 2.2 | 1425 | 200 16,000 | 0.29 Each Section  [ST-12 | 50 r&:}{ﬂ 8C 1E7G
— L e e =il JE= e L .
- cLAss A 135 [ 135 [ a5 | 8 [ 2.4 [1700 [ 200 [ 340 [16,000 | 031 { signat:3.2v. rats MED.
1F4 I EERTOOR 2 |01z | FIL aseLirier | 90 | 90 | 37 | 4 1.1 | 1400 | 210 | 30 [20/000 | 0.11 | Signal: 2.1 v, RMS |ST-14 | 78| s'an [ 5K 1F4
: CLAss A 135 [ 135 | 45 | 8 | 2.4 [1700 | 200 | 340 16,000 [ 0.31 | Signal:3.2 V. RMS |, 7o o | 4FsG|
1F5G PENTODE 2 |01z | FIL. AMPLIFIER 3" |4 | 11 [1400 [ 240 | 340 [200000 | 01 Sional: 3.2\ RMS |ST-14 | 77 ocr',\T. 6X 1F5G
1Fé Dopentone |2 |00 | FIL. (SR | 180 (675 | 1.5 | 22 | 07 | 650 [1000 [ 650 |  Cutoff: 20 umhos @ —12V.  |ST-12 | 71 |SAL | ew 1F6-‘
1F1G Dopmntons = |2 |006 | FiL. |TA x| 180 [67.5 | 1.5 | 22 |07 | 650 [1000 650 |  Cutoff:20 umbos @ —12v.  [sT-12 | 71| EF l7an 1F1G
s - AL LIt Ll [ L E s L e T S
1FIGH Dopantone - |2 [006 [ FiL. [XSEAee | 180 J67.5 | 1.5 | 22 [0.7 [ 050 (1000 [ 650 |  Cutoff: 20 umhos @ —12V.  [sT-12 | 71| SFIN |7ar 1F1GH
— mm |l - o ! . | 1 |E J JU L. L . J 4 .
1G4GT TRIODE 14 |00S | FIL. C'-Q“,}L,,,ER % 6 2.3 825 [10.7 | 8.8 T-9 |32 8PN g 1G4GT
1 CLASS A 135 | 135 |13.5 | 8.7 2.5 |1550 9000 | 0.55 | Signal:6.5\". RMS 7 PIN iy
1G5G EEfopE 2 (012 | FIL asetiies | 90 | 90 |6 | 85 |25 | ISSOJ 8500 | 025 | Signal: 4.2 V. RMS |ST-14 | 77 | ocrar [7AB 1G5G
DOUBLE . CLASS B ; i A
1G6GT | *teione 14 o1 | piL |oAssE | %0 0 | 27 [Current for Both Sections [12,000 [ 035 |, leadis o | 35| B RN |54 1GéGT
S T S | S S - =l = — gy S A— dl—_
1H4G TRIODE 2 [006 | FIL. AN Neme [ 180 135 | 3.1 900 103 | 93 ST-12 | 69 | JEY | 55 1H4G
9% o |o1s 25 ;

1H5GT piooe Txi100e | 14 | 005 | FIL.  |“SHidees |73 SLBIRGE: ol ] T-9 | 4 | oty | sz 1H5GT
1H6G EOUBUEIDICEE z.oJ 006 | FIL. |UASA er |135 3 |os 515 | 35 | 20 J J T |35 |3FN |7aa 1H6G
-1 1 1 1 ] = | 11 i T

¥ Zero signal.
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“TINI 21¥13313 10S-9NnL

“NOISIAIG 38nL MDYLI313

0131410019

‘A35¥3r M3AN

‘y'sen

2961 ‘T 11Edy”

TEh9s 3ivid

samiteimy o a.

_

1J5G-1N6G

¥ Zero signal.

1] | mament | | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS [ sus |
—
RECTINER
éLQ, g éf CONDERILA ePUT
TNV TIVY Vv 7Y
\ A Q. g
TYPE DESCRIPTION .P' 44" 42‘ APPLICATION d'.P' L TIRIILIL f Ly ‘tc Y/ o ¥ 57/ & /. § 45’
59/ /8 7 ERAELTES
e &/ [ J’( 3
1J5G PENTODE 20 [oa2 | FIL. |CASSA o f13s [ss |wes [ 7 |2 |eso L 100 13,500 | 0.45 sT-14| 77| 20 | ox 1J5G
B -———— _ e —_— — = o - — - 3 o - — -y
DOUBLE N
1)6G e, 20 o2 [ FIL. (StASSE . |13s 0 10 |Current for Both Sections |10,000 | 2.1 | Ph}:f;’ o e |sT12 00 S l1an 1)6G
L R e | | 0 O A - S | B | S )
1
1Lé HEPTODE 14 [00s | FIL. |convezres 9| 9% |o |os |12 | 300 |es0 ;52 by - thru 200 000 chms T-s3 | 4| i [7PC 1Lé
ath2as)
1LA4 PENTODE 14 foos | FiL. |CUASSA L {90 | 90|45 ] 4 0.8 | 8s0 | 300 zsoolonsl T9 | 26 "ng‘ SAD 1LA4
1LA6 HEPTODE o p 0 9 Fg. =90 V. Igs = 1.2 Ma.; = 35 ua 8 PIN
5 T 14 [005 | FIL. jcoxverter | 90 | 45 |y, | 05| 06 | 250 | 750 GG Rgmmr e T | 26| 85N |7aK 1LAf
1LB4 PENTODE CLASS A %0 | 9 |9 | sr |17 | 925 |250 12,000 8 PN
i 10 |0 || Rk AMPLIETER | 45 | a5 [ g5 | 1er| n3r] s5n | 300 1000 | % T-9 [ 26] oc, [SAD 1LB4
=1 — Ll bed AL 2= L ISR IS B ¢ -
1LCs PENTNDR GLASS A 9 | 4510 | 115| 030] 775 1 Cutofl: 10 ua @ —3.4 v 8RN .
14 foos | mi [SeAmALL |0 B8 feapll iz Tueo Cotof: 10 T [26] 82 a0 1LCs
1LCé HEPTODE 9% | 3510 07 | 07 ]| 275 | 650 [Egs = 45 V.: Igs = 1.4 Ma.; Ig, = 35 ua 8 PIN
== 14 [o0s | P Jeowvewrmr ] 5] 35 o | 07 | 075|250 [ 300 | Ose. Grid Resistor = 0.2 Megohm N | 2| g | ““ﬂ
1LDs DIODE ooz |14 005 | FiL. |cAssA Vg0 | 45 |0 | 06|01 |55 |s0 59 fed |oax 1LDs
e s | | o | 1 e e
1LE3 TRIODE 14 [00s [ FIL. [4Apee | 39 8 || &8 e h?l }3§l T-9 Tzn 81N 14AA 1LE3
1 1 —1 -3 4+ 1+ - - 1 — —
I~
1LG3 PENTODE CLASS A 90 9 | 1.5 | 3.7 [ 0.9 |1150 | 500 Cutoff: 10 ymhos @ —19 V. y 8 pIN
o e || Pk ameLieier | 90 [ 4s [0 | 1.7 [ o4 | 800 1000 Cutoff: 10 umhos @ —10 V. T-9 | 26| oc. | 7AO 1LGs
=l i 4 | L7104 ]800 jlo90 | R e | S e B | S
DIODE CLASS A 90 0 0.15 275 | 240 | 65 8 pIN
1LHe | PStions 14 joos | P [FAENcen Jors 0 o 310 | 300 | 60 l | 7o [os] ot |sac 1LH4
1LNs PENTODE 14 Joos | FiL. [cassa oo | oo | %o | 16] 035|800 |1100 Cut-off; 10 umhos at —4.5 V. T9 | 26| 821 (780 1LNS
1N6G T 14 loos | FIL. [SHARAC e | 0 45| 31 800 | 300 |25,MIO.1 J Signal: 3.5 V. RMS | T-9 | 48| S8 [7am 1N6G
. - — — L -
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IN6GT-1V5

| | | ALament | | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS [ eue | sase |
// A RECTIFIER
CONDINSER INPUT
¢ : :
£/ 4/ & S/ [, /SF
TYPE DESCRIPTION g E Ae APPLICATION XA Y/ ‘?&' xS TYPE
32 BONYEA TR
.}Pl" IS/ I
IN6GT b P 14 oos | FiL [N | o0 o0 | 45| 3 800 | 300 ]zs.mo]ro.l I Signal: 3.5 V.RMS | T-9 IN6GT
= B
1PsG FINTODE 1e Joos | FIL [“Newe | 0| o0 fo | 23 |07 | 750 |800 Cutoff. 10 umhos @ —12 V. T9 1P5G
L = PRSI —= . o e | S V| | = e oo
1PsGT PENTODE 14 |oos| WL |CARA x| 0] 9%fo 23 | 0.7 | 750 {800 Cut-off: 10 umhos at —~12 V. T-9 | 3a |20 | sy 1P5GT
BEAM - CLASS A 20 90 | 4.5 | 9.57 | 1.37 |2200 90 80001 0.27 . . 7 PN
1Q5GT L - 14 [0 FL. p p W (R et ERE ] 2 Vi 9000 | 03¢ | Signal:3.2V.RMS [ T9 | 35 ) 70 JeaF | 1QSGT
" CLASS A 675|675 | 0 1.6 | 04 | 600 |400 3 ) ]
1Q¢ NTODR 1.25 (0.04 FIL. AMPLIFIER 30 3o 0.33] 0.09| 330 |} 500 1= ] 3“:;, R 1Qé
- Rasonent Frequency 1500 M., - 8 pIN
1R4 DIGDE 14 |o.1s FIL RUCTINIR Voltage [)ropq(ﬂ- 2 Ma., 8 \de. 117 1 T9 | 26| Toc [HAH 1R4
1S4 -_H_“.ODE ) 14 |01 F]L— —:ASS A ‘)0 67.5 || 7 1 7.4F1 1.47 1575 | 100 8000 | 0.27 | Signal: 5 V.RMS Tsis | 4| MN |54y 154
: F : o LU 45| 45 | 45| 3.87] 0871250 | 100 $000 | 0.065| Signal: 3.2 \". RMS Z TN
- T B CLASS A 90 |67.5 0 24 0.68 | 970 | 800 Cutoff* 8 umhee @ —S.5 \ ) 8 PIN
1SA6GT | mvrone 14 [0o0s [ FIL | L U | L M (B ek Cutofi 5 hmhes € 381 T-9 | 36 |5t 68D | 1SA6GT
DIODE < - CLASS A 90 o755 | O 145 ] 038665 | 700 8 riN
18B6GT e aT 14 [00s | FIL. kI B | TR T e | (A T-9 |35 |ocrae [6AF | 1SB6GT
S| s .
1T5GT - Fre. 14 005 | Fll. | “tews | 0] 90 |6 &5 o8 Juso 250 14.00p | 017 sigmab 43 V. RNS | Too | 35 [ 22N | 6x 1T5GT
L IS SO LS S - . “a _— L
1Us T 14 [0.025| FIL. |owsvaatem 90f 9 fo | o6 |11 [300 |sm T-ss |4 | Ay [roe 1Ué
po— 1 2L - A 9 .
1.V BioDE 63 |03 [HEATER |MALEWAVE “ST “"’“] L3 S Blh et 1-v
i - — I " L = = " I3 Y - ¥ql uA_ J=4 e
1Vs Jrnnm- Tu 008 | FIL [P0 675 675 | a8 3}14 750 |1s0 nmm‘am T3 |1 [ face 1Vs
T
SO (I W -l - . - —

T wheh

| World Radio Histo
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‘"INl J1¥123°3 10S-BNnL

“NOISIAICQ 3801 NO¥LD3T3

#0018

Z96T ‘T T1¥dv ¥ S*D ‘A3SHIP MIN ‘0134

ZEh9H 31VT4

4

108-6NNL

| | Aament [ | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sus | sas |
COnBr et o
éél £ « s
& 9. e LA vy é} v &
Y, & T $ £
TYPE oesavnon / & j 4{:3 APPLICATION f & +‘-\€," *.l' o j 659 '3 g/ e
L)
5 Fo/es)

. CLASS A 6.5 [67.5 [ 6 | 387| osr| 875 | 300 16,000 [ 0.1 MIN.
1w4 PENTODE 1.4 [005| FIL. A e PR & 5 | 10 | o2 | 350 ]12'000 o [ T-534 | 4| 7"hx]| 5Bz 1We
-~— T I ] T SUH. n
1ws PENTODER 125 (004 | FIL. ™ 0 ioee [67.5 {675 | 0 | 1.85] 075 735 | 700 Cutofi: 10 yamp @ -2 V. T-3 | 1} pax. | 8CP 1ws

S [ B
HALF-WAVE Peak Plate Current: 11 Ma. Max. Tube Voltage Drop at 7 Ma.: 100 V.
1X2A DIODE 1.25 [ 0.2 FIL. r:‘:,?","zl Max. DC Load Current: 1.1 Ma, DC Output Voltage (Approx.): 14 KV. T-61% | 10 J"P':'" 9y 1X2A
RECEIVERS Positive Pulse Plate Volts: 14 KV. Negative Pulse Plate Voltage: 3.5 KV.

i i | =L e == =

“Whtinwn (20| | | 0| [ o] o] as] a5 [ pes meanned
2A3 TRIODE 25 125 | FIL. |ciassam Current and outout ST-16 |84 | fppy | 4D 2A3

AMPLIFIER 300 62 80 ""ﬁ; Za:'ub:: P! 3000 | 15 | Load is plate-to-plate
0 [ | 1 - j Indrantaneous larward or inverse anade valtage 2000 V
2A4G THYRAIRON 25 12Is IS T O Anode current: peak 1.25 amps., average 0.10 amp. ST-12 |69 | JED| ss 2A4G
Maximum averaging time: 45 sec.  Cold starting time: 2 sec.
2AS PENTODE 25 [1.75 [HEATER|H4SSA [ 250 | 250 |16.5 | 347 | 6.57|2500 | 80 7000 l 3.2 l ST-14 | 78 | §'Fi| 6B 2AS5
2A6 Proone T |25 |08 [MEATER[TATA_ . 250 2 | o9 1100 | 91 | 100 ST-12 [ 72 [Sace o 2A6
2A7 REPTODE 25 (08 |HEATER|coxverter (250 | 100 | 3 | 35 | 2.7 [ s50 | 360 Eg: = 180 V. thru 20,000 Ohms sT-12 | 72|%'%85| 7C 2A7
2AF4 TRIODE 235 0.6 |HEATER|[CM-A5SA | 8 o R Josoo | ! 13.ﬂ T-53 | 4 | ' [TDK 2AF4
- 1 . L Je L Ll JEL = ol el

2B3 DIODE 175 [02s [ Fr.  |HiGH voLTAGE Steady State Peak Plate Current = 50 Ma. 27000 | 0.5 | T-9 (49 | 8 Pin [ 8HC 983

I i s [oas | T 1T T T, Tg { ] . | RET

DOUHLE 2. L s -, b
283 e 12 loze | FiL. |[aweFer % | 1.0 2.6 1150 |18.7 |21.5 T3 | 1| Mix ) 8DP 285

DOUBLE dhas 250 +2.5 | 40 3500 18 | 5000 | 0.035
286 poMTE 25 |0.225HEATER | awruimsn | 250 el e 72 | 5000 | 0600 2B6
2B7 Lo R QIO |9 Jo.s HEATER [ASSA = |250 | 125 | 3 o | 2.3 |25 | 600 ST-12 | 72 |8 7D 2B7
L ¥ Zero sigoal. * Bias obtained thru 130 ohm cathode resistor.
World Radio
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\

2C4-3BN4

l I FILAMENT l TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS I BULB I BASE ][
4 RECTIFIER
ONDINSER INPUT
5 dv P
o <§ 4 S fao/ & o
oqF S A4 £ &
TYPE oescawnon /O 4\ APPLICATION /s ) 5 /S/ & /& [ e
v E, $ g
3 o ‘%’ fo) <
ORTWOL Mux Vplomge Berwern Flrwwnis 3130\ Posi Anede Cureent 20 Ao TR (5

2C4 LU 1 Nl I : g e ) 5 Vohage Dirig ot 5 My 9 v, | 050 ) 4 5% [ 5AS 2C4

TR < - TUNIN 1% 130\ thru 1 Meg 034 \l Shuwdem Ange 0" B Zero Bue: 0" 48 <&\ Bias oo | SMALL
2ES oharme |34 [ 08 [MESTRRTIENCIon | Aamasr 280 o« #ik ' ST-12| 70| 3y | #R 2ES

« P . . L

TRIODE - TUNING Plate: 250 \'. thru 1 Meg. 0.24 Ma.  Shadew Angle 9" at zero bias, 0" al =12 V. bias SMALL
2GS l.\’l;u ATOS 25 |08 HEATER INDICATOR S0\, 4 Ma. s ubptl to wide v ml!mn ST-12 70| § pv | OR 2G5
25/4S el 25 | 135 [HEATE R | ErECTOR 'lute Voltage: 50 \olte por Plate Cathede Current . 80 Ma S§Taz| sofspain) gpy 95/4S

s 0% ] HICH Voo T Stonds Srete Pask Plate Cusrene. 8 Ma AN .

2ve — 125 | 03 VR Tubw \eltage Devgs 48 70 Mo 130\ LS [ST) | ToLT L ST QO] B 2Ve
2V3G B 15 | 5w ' e ot | 2o 12| 72) e | oY V3G
2W3 Dive CEN ORI I - e ol S s50 ss |arrs | oo 25N 1 ax 2W3
J 4 oy —— e
WIGT | ouw X0 FUER L PO b 350 55| Too | 3n| S ) ax aw3GT
| - 4 1= L
2X2/879 | oons 25 | 175 [MRATER [ 1500 | 12500 |55 | ST2 | T [ e [4a8 2X2/879
3ASGT | mmervont p13 1001 fu ;;x-;?n @ l l 0 ] 0.1:] I 278 I 240 I os] o | 3| &5 feas JABGT

5 y | MaAX Paok Plaee Curesnt = ) My ’ Finsdd
3B2 Dreng 315 | 02 nx\xikl'g Mex Ax o\t AT By s ) T-12 | #ha urx,auu 335

Baw 14 |01 CLass g NS | BIS 7 8r 0.6% 1030 | 1™ S0 Sl SV RMS TN el
3B5GT prowom |28 [oo0s| PN e (o5 [875 1 5 | st o5 |ism | e 50 Sl 5 V. RMS | TO [ 0] iy | TAE 3B5GT
- y - {- —1 v —— ol
3B7 e (8 Do | s T L 4 T o | 1na 1900 20 | 15,00 r-o {20 85 fong 3B7
- + — —_— ——— ] e
3BN4 oDt 1.0 0.45° |[HEATER | AN c e | 150 * | 90 0800 | 63 | 43 Cut-off: 100 pamp @ —6V. | T-58{ 4| Wi [7ee 3BN4
L S - e - i
* Homper Sarve wm o s Fiow anba plpsd thiru 220 abon oot ibmte o ar Zivw wiguel

108-9NNL
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4CINI J1¥1I413 10S-3nnL

‘NOISIAIG 3dANL NOW1D3Y3

6T ‘T 11¥dY "y 'y N “A3SUIr AIN “01344W0078

2

tehgs 31vid

cumttminy 6 4

\

3C2-5AS8

= ! | | ALament | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | s | sase |
o/ &
& }3 ‘Cé.,
TYPE pescurnon / 9 K 5 APPLICATION
3,
ya
SHUORT]
3C2 DIODE %i‘; ?2518 FIL. B St 26 ocTAl LYY 3C2
= A — -y
14 |01 - CLass A 90| 9|9 ]s 14 [isso %00 | 0.24 o7 ks
3CSGT ] - 28 [oos | ML aseieir [ o0 [ o0 |9 |6 [ 14 |uso lw,tm o..wT to |32 omifrar | 3CSGT
ICF6 PESTODE 3.5 0.6* [HEATER |“ASSAcee 1200 | 150 | » | 95 | 2.8 |6200 | 600 l Cut-off . 35 a (4 —BS V Mox]em ICF6
5 - dow M (i
BEAM 14 |0.22 CLASS A 8 N
3D6 R 28 |o1i | FIL. awrireme 150 ] 90 |45 | 99 |1 [2400 13,000 | 0.6 ol EIIEY 3D6
=T - . 2 3 o e P | ] i - ‘
BEAM 14 | 005 cLama 1o | e | : 81 |15 [1550 | 110 11,000 0.33 | Signal: 7 ¥ RMS s |
3€s FENTODN iz | oozq ' werigs 110 § oo f 7 70 |13 1350 | 120 11000 | 030 | Sigmal: 7 V. RMIS T [PBX 3Es5
14 | 01 sHARP vjio | ou fo a2 | 15 2000 | 250 Cut-off | 10 us w1 —5.5\ o I Y
3E6 R 28 | oos| FIL SSbiitem of o0 | o 29 |12 |1700 | 325 Cut-ofi' 10 wn 4t 4.0\ o LA R 3E6
Jju Se - . 4 - 4 1 - — ’ —
BEAM 13 | 01 CLARS A Pl 1o | 66 |16 14 |2200 | 100 &mo | 0.¢ ] 7 pIN
3LF4 eentope |28 | oos| FIL- aeiire o 110 | 110 [ oo | &5 | 11 |2200 | 110 8090 | 033 T-9 136 |t 088 LF4
- - —— — - R ~ | ——4- - — -—4
BEAN 14 | 01 CLARS A Pl110 | 110 | 6.6 | 10 1.4 | 2200 | 1) 4000 | 0.4 . Iy 7 PIN| -
3Qs5GT e 22 | &1 P s | (LS R § i “OJ oo | 033 | Signal:32V.RMS | T |35 [J P 740 IOSGL
- == = Y e | - - e .. 4—-
e i, |Eram 4 100 f10 [ < fing |44 4300 | 250 Cut bfi: 40 wmhay st =20 \ Mix. .
4BA6 rRT. 4.2 [045° [HEATER | “dgpumen | 250 | 100 | « (11 12 4400 |1000 Cut off: 10 wmhim at —20 \ Tsh| 4 [ | TBK 4BA6
. 1 (=il - == Trm e 15 [ 36 [7.0 [455 [400 [ - - 2 |
4BE6 HAE 12 [0.45* [HEATER |eosvemise 20 J1ew 1135 | 20 {68 | 475 |1000 Dadg | 4 4BE6
e o e e T e Sy s 3 = e e i S
4BX8 e §5 10.6° |[HEATER [““30ipmn | 95 10 ]9 6700 25 Cutofi: 10 amp. @ =7 V. | T-6%4 | 8 g7 [un) 4BX8
4BZ8 e ane 32 [06* [HAATER |“"{Sitwmn | 125 o |10 8000 | 55 | 45 Cut-off: 50 umhos ¢4 —13 V. E‘.o% 8 [ o' | A1 4BZ8
4CEs FENTOD 2 |0.45° [HEATER |05 tuen | 200 [ 150 | & | 9.5 | 2.8 [6200 |60 Cut-off: 35 amp. @ -85V, 753 | ¢ |74 |7BD 4CES
e B [~y Uiowss ] Riteosiionsy O 2 y el . L — badeed
4DKé PENTUDE 12 [oas  (HEATER "3 |125 | 125 | = |12 38 o800 Cut-off 30 un (@ —53\ (1) Y 4DKeé
| NS FLIFIP |
5AS8 | e — =¥ 47 [0.6° [HEAT Eq s 200 | 150 | s 19 5 |3 |ooea | awo [ Cut-off: 10 us @ —8 V : u‘,_] 3 E“{,f_;. DS SASS
* Hewvwe varnr up e {1 secuinds, U Bk obtaiwd they 100 ohm out s resibeon © B obtiined rhey 98 shm enthesle mswtor. f Valum for pamllel hinment
3 alvairmd Ay 10D odemi dutbende rowint ar \ wluws bor wrivs filwawnt 1 e wbirmimnd thiu S6 ol cathesds posimeor

~
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9AV8-5Y4G

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

| sus

[ ease |

TYPE OESCRIPNON ':7’«' TYPE
&
CHAVANA

\ cLans &) 200 6 |13 3300 5.75] 19 Cut=fi. 10 wemp @ —19 \ 5 MIN

S5AVS fla " 47 1 0.6* | HEATER| S8 ppes & zool 150 | g l 95 Iz.s 5200 | 300 Cut-ofi- 10 samn @b —8 ¥ T-615| 8] g gy [9DZ SAVs
|| | S > i U e hroiive S M- |
n - ) . 25 .
SAW4 J DIODY so} 40 | Fli.. ATt Tube Voltage Drop: Ib = 71;0 Ma. DC per Plate: 46 V. N 233 T-12 |68 |3 TAC 1 ST W SAW4
[ Ip Mun Sty Skure Pewk Plite Current per Plas 525 Ms P

SAXAGT | "t $ 1s Eil. | PYeleSess Maex Trammeent Pask Plute Curvens oer Mlate 35 Asgp s | 1o JPN s ISAX4GT

[ AT 2 . e OCTAL
. - = | —— Tute \dtuss Droe .ll::;]‘ WV T ) ; uf ) Ml

" . 150 0" | 18 ES(K) 51 40 Cuteoff: 10 @ ~12 V. MIN.
T o 47 Lot |HEATER| R0 een 8560 | 110 | o0 | 10 Catoffi 10 m @ =12 V. T-6)4| B} g px |G SBEs

— S M) R o e o LU S0 | B S AL e 7, el | I Sond [ [ )
"‘15\ . i o “"‘ HEATERE™ ::ﬂ'll"l[ . 1sn - w [" - I:-' 'Ih:nw) ((Pnl\ thf T-51 '—l ::;\ Lo SBS.
T R 07 | oo |HEATER| ™R, |00 [ 150 | = | w5 Curoft. 10 pemp @ -8 \ o [ 8] ¢'hix [9rE sBTS
™ sn | 04se nr\n-ﬂ s 10 6800 | 5.6 | 38 T-64 | 8 ¢'hix |91 SBZ7
b =] Pt OH RO s - el Yo 8 <8 el
Vi 115 |45 4.5 |40 fiso Cutelf 05 M 57\ -
o 4 0BT PHEATER | 7ol 23 |10 S0 |19.6 9.8 Cutafi 0.5 Ma @ 37 \ T-6'2 | 0] q'ny MK 5CMé6
—» L }— +- —t o g —— - — o — — 4— - —
] CLAk 1 | 250 : 1.8 2000 50 | 100 MIN ..

4 47 ] 06 |HEATE R( aurtiEer ¢ 200 | 150 |+ +5 |28 [eatm [ 300 Cutofi-10 gemp @ —8 V. -6l | 8| 9pn |*FZ s5CMs8
ooves vwod |5 | 2 il | PR . 450 | 1580 | 225 |arTo10 |21 |30 [sTe 5T4

DOEELY . FUEL wave - A - L 450 | 1550 | 250 AL
sU4GA T s0 | 30 FIL ity X Tube Voltage Drop: Il = 250 Ma. DC per Plate: 44 \ 55011550 2504 T-11 58| St ST sU4GA
5W4 ar - T L I -~ 2 4 A 150 [ 100 |10 [Mrross o0 |28 | st 5W4

FERTE S FULL WarE 2 S N
W4GT s —) O R I T ALy e 350 | 100|100 | To a7 [QAN0 [T SW4GT

ALSTR 8 FLIL Wave ~ - "ED.
5X3 "o s |1 Ful Hrrt e rl_” W |sT-14 |78 [ RN [#¢ 5X3

T e FUEL WAVE 8 PN
5X4G e 5 |3 LRI T Y 1 aso| sso faas |10 &[4 |se 5X4G
S - —t | —— - - T S — — s .
5Y4G (1 | e imisew | 50 oo [ 25 [orae |7 300 |0 | sv46

¥l R DI 11 heh * T rasde mttion * P sl thra 220 ohso cathade omscor * Bres abithimmd thru 56 ahm wathesde rosstor. ® in @) e o sonnes ten

L Prntests et on

" TR trowle W tion

Riws ahrainsd thra 180 ohni cathede rosmtor.

4 Bt obrained thra 68 ol cathade tesstor.
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NEICIAIG 3901 wMugL
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it
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LS T TRV

5Y4GA-6AD6G

I | ALament | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sue | sas
T
e /& ‘«6 4 > vy [f & ~¢° & o
. oF Y /) &
TYPE pesarmion / & ; (ed_@ APPLICATION ;;#'4, £ & S/ & r,f TYPE
$9/ 35 6 8
[Pr— b WS 1400 [ 125
5Y4GA bt A {18 [ n i ¢ s 1400 | 172 | T12 |64 IFEN |50 | SY4GA
5Z4 EECLEE S I P TR TR THAL T# it N 1400 | 125 |MT-8Bf 20 | S 0% | s SZ4
6A3 o 58 |1 Wi, | e | (850 15 |60 5250 (08 (4.2 [2500 [32 |STte | & el BY ) 6A3
6A4/LA | rrvrom 63 Joa [ i e |18 |18 f12 |2 £y | 2200 pss 8000 1.4 ST-14 | 78 | g'hs | 5B | 6A4/LA
. AT ", 300 7 0 ;’ C:rrent for both ﬂction: 800;‘ 8 -ljoad is plate-to-plate T1 ] ]
6A6 e 63 | 0% | HEATER | AMsias ST-14 | 78| 50 1 7B 6A6
s pian | | 294 6 7 3200 [ 11 | 35 Both sections in parallel
- 1 E - 1 % DR SN
6A7 e 5 © NEATY I8 [=aesees fm :m :‘ :: ';2 j:g 2;{2 3T-12 | v | 6A7
it | = s
6AS HEPTODE 63 | 0.3 [ HEATER | CONVERTRR SAME CHARACTERISTICS AS TYPE 6A8GT MT-8A| 18 [ 205 | 8a 6A8
0 A8G HETOBY A3 | 03 | HEATIR | (ONVERTER SAME CHARACTERISTICS AS TYPE 6A8GT ST-12 | 71 | B 40N 18ae 6A8G
: 250 Jasu [ 5 | a5 [ 40 | sse | se0 == = Ly | 8 e
. 63 |« EATER ; T9 |34 8A
6A8GT HEFTODS }3 | HEATER | ¢ oNVERTER 100 ] 100 | 1.5 I 1.1 Tz_o I 360 | w00 - S = | {ETAL 67AsG,,,T<
Rt . | rowan Plata 135 V' thru 0.25 Meg 0.5 Ma Shigdow Angle 90* 6h Zoro Biws. awALL
6ABS acame |83 [ 018 ] RuGamin | PN L Tagre 133V 2 Ma 0@ —to v T-9 | 5115 e [nk 6ABS
L | ) [ S = — b L s |
6AB6G | umr b3 |os |mratin | 1800 | w0 | 12 35 [ wnal 18V RMS |ST-12 | 73 [ £ bau | 6AB6G
) == e P e A V] ™ o |0 P - - T, 1am 1 san7
6AB7 PENT o | IRATET N e o e | e B MT=8 | 17 | o | 6AB7
1ASS Current gnd Output Lasad 1w 6 pIx
6ACSGT | twinn 63 104 [HEATHR [TRIN o oS0 o [ s el e L 8 PlateTn Plate T |36} gr qtdéACsGr
DOLI - 180 0 7 3000 | 18 3.8 7 e L
6AC6GT | it S1 o fur [HEATER |Tawmen (O] AR G T9 |35 [LAY Far | 6AC6GT
6ADSG | rsuun ad Joa JHpATHR [alS L |as0 > | o9 15w | #o f100 ST-0 0 |50 |0 | 6ADSG
™= - TENING Fawh Tharger. 190 V' 1.5 M. Shaduw Angle 07 @ «43\ =7 e |
6ADSG wwmcaros (43 (015 THERTER [FO00E g Fach Target 100 V. 1 Me Shasdow Angle: %0° 3 0V, T4 |27 |dnw [A | 6ADSG
e - BOth e weremn gt * AVt h s wotoen resistor
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6AESGT-6AU4GT

I Jl FII.AMENTI TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS I[ BULB I BASE
o/ 8
F /&) L&
TYPE vescrenon /O /3 4\6. APPLICATION TYPE
6AESGT | ruuum 63 Jo.s HEATER [8iA | os S6AESGT
[ s A , | e 2350 1LY | 83 100 | 335 §s Rewpone ¢ utimtt T 1% Femx |,
6AE6G P oS HEATER |0 5 13 | 45 ow | 35 | W Sharas { sl ST1z | o0 | L5 1A | 6AE6G
6AETGT | "5, 83 |05 [HEATER [“3 50 e | 250 153 | s fsoo | €3 | W ro |as| Li 1sax | 6AEIGT
fo— e e e 4 e - g
6AFs5G Tazo 03 o3 (HEATER |iiaees | 180 8 |7 1500 | 4.8 J; AT oo | SN 60 6AFsG
4 — e - R — —- - S R— 4
6AHSG e o 63 Mo [HraTER [CAEA 350 | 250 |18 |5 13 rtzm i i | 108 sT-16 (@ | 27 [ear | 6AHSG
N ANFLIFIEW 1 T
4 - | - VAT = Sl "> 4
’V s DRy ] ] »
6AJ4 e 63 | 02SSHEATER| oAl o 125 18 10 000 | 4.2 @ “ut-offs Lo of 10ws = =9 V.| Tublg | 7 | 4ars PBX 6AJ4
6AJ7 rrts 63 1045 HEATER [“AEA o] m | s W |25 | oww fivo M- 17 | BN | an 6AJ7
. . : ) il i . I ) === === =
) (Laks A " 8 PN
6AK7? PENTODE ' 0.65 HEATHR [“"30M .o [300 {150 | « |30 7 [11,000] 130 10,000 | 3 MT-8B [ 20 | 5-Tae | 8Y 6AK?
ek I ) YN iso {250 [18  [s4v | 2.5% s200 | 33 $200 | 10.8 | Signal 127V RMS | oo 7 pIn
6AL6G e 83 109 PIEATER ™0 iame | 250 | 250 |14 |72F |5 | om0 |22 3500 | 6.5 |Swnal 100 kA | ST16 |86 [ LN |eant | 6AL6G
| i 1 - [ N | i | = s —
6ALTGT | ™iaiw o, | 44 | 018 HesTER| ™ o 365 T |20 &2 e | 6ALTGT
6AMS o~ a3 | oS HEATER| RS 15 1ﬂlnllw[~:[nmluwl Lty [ 8] 20y |9Y 6AMS
- . -4 3 L -— — = -
6ANG AL L o1 lo2 hirarew |merwave Pk Plate Current ger Plate 45 My 750 210 |8 |T-skg | 4| M |7m) 6AN6
DIeOE | ¢ WRCTIFIER Tute \ oltege Drop per Plate @ 66 Ma . 9 VL N - irIN
S6AQ7IGT | ™ NN | 63 | 03 JHEATER | ““ANuimer 250]: Tz 23 | l 1600 | 44 [ 70 ] T-9 |35 |87 |sck [6AQIGT
St wnll § JI &l == [t e : _— = — =
. DAMPLS Tute Voltage Drop at 350 Ma. Each Plate: 25 \ Y 6 PIN F4CG
6AU4GT = .3 1.8 |HEATER | VIS Muaximum Steady State Peak Plate Current: 1050 Ma. 4500 1175 | T-9 46| ocrar 6AU4GT
® Homtmt wwms s © 11 m——ds ¥ Zevs syn bl 11 Sttaimd theu 56 whm onthede resstor

NDIS30 INIWJINOI MIN ¥04 G3ONINWOIIY LON S3anl
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“*ONI J1H12373 10 -ONAL

‘NOISIAIO 3enl NOWLID3TI

Z96T T iwdy "¥Y SN ‘A3S¥Ie MIX ‘071314R0019

GEhgs 3LV

PuntEo iy o 8

s 6AVS5GT-6BAS

| | | FLament | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS [ sus | ease {
RECTIFIER
CONDINSER INPUT o
z
$/f 5 /)8 5/ & )¢
VYPE oesaarnon [/ & E :"*b £ - °§7 '3 f TYPE
<
;'; AG, J’@
&
|cuass o awp. 1250 | 150 [22.5 [ [4.5%] Peak Plate Current- 155 ma |
HORIZONTAL Bl r Nag. o Gri Vol — V.
SAVSGT| ean | 63 | 12 |HEATER| beriecrion [0 L128] ™ | 66|12 iy PRETEE L I T |31 |82 leck |6AVEGT
ARPIIFUR | Puak Pos. Buske [late Voltage: 2000 V.| 1{igh Voltage Developed: 7 kv.
| FOR 8aP4 Cathode Bias Resistor: 0 ohms Sweep Angle: 54 Degrees
y I R = - L 14 et ]
SAWTIGT | POUBEDIODE! 63 |03 | HEATER| AT S e | 100 0 | 14 1200 80 T |53 (3F1% lsco |6AWIGT
TRIODE CLASS A D] 200 2 4.0 4000 | 17.5{ 70 Cut-off: 10 ua @ -5 V. MIN. ,
6AWs pextope | 63 [ O6° HEATER 1M immn 8200 [ 150 * |13 | 3.5 | 9000 [400 Cutofi* 10 o @ —10 V. T-6% | 9| g [DX | 6AWS
= o R e dl ] L=
2 Tube Voltage Drop at 250 Ma. Fach Plate: 21 V.
6AXEG | POImLE 6.3 (2.5 |HEATER [FULLWAVE Man. Steady Sture Pesk Plate Current Each Plote- 560 Ma. ST-14 (77 | 108 [ 70 [ 6AXEG
) Muax Steady State DC Output Current Faeh Plate 125 Ma. ~
e - e - — y — 14—
TRIODE VIDEC D 150 18 8500 S 40 Cutoff: 10 un @ ~12 V. NN
6AXS e 6.3 | 045 HEATER|*™0 o 1% | 10| = |10 | 35 | 4200 | 400 5 Tok | 8 [hs [9AE 6AXS
T — T W N e wAll I ]
CLASS A Grid biak measured
250 45 | 60 5250 |0.8 | 4.2 | 2500 {3.2 _ 5
6B4G G "7 ’ il AMPLIFIER = B (_,_J_. ' L | #’_'rnm filament cuntor | ST10 | 82 gc‘::i‘L 5S 684G
Ry A | T 68 | 8or i PR 3000 | 15 | Load is plate-to-plate
- DIRECT —— . ) 3 I
6BS CoteLED 6.3 | 0.8 [HEATER| A% Arer  [300 [30042] 0 | 45 8AB | 2400 | 24 7000 [ 4 | Signal: 1S V. RMS | ST 14 |78 | MED- [6AS 6B5
DOUBLE DIODE - CLASS A 7 PIN g
6B6G o 63 103 |HEATER |““405 A ex 250 2 | o9t 1100 | 91 | 100 ST-12 | 71 | ot | 7Y 6B6G
6Bs D Tane ] 6.3 I[f0.3! JHEAMBRI|CLAR A SAME CHARACTERISTICS AS TYPL 6BSGT MT:8A |18 {5 F1% | 8E 688
6B8G Do nToos "t | 6.3 | 03 [HEATER |“MAS%Ac e [250 | 12513 | o |23 [1125 [600 Cut off. 1000 umbes B <17 V. sT-12| 71| 8 B | g 6BsG
6BSGT Do o’ E [ 6.3 [0.3 [HEATER |[“UASS,A op 250 [125 [ 3 |10 2.3 [1325 | 600 Cut-oft. 1325 unihos @ ~21 V. T-9 | 39|85 sE 6BsGT
SUB.
6BAS i 6.3 015 (HEATER [S'ASA L (100 | 100 48 | 1.25]| 3300 | 150 Cutoft: 10y @ —90 V. I e 6BAS
* Hawter warnvup tinie 11 seconde D Triotds umt ¥ Input s tion % 4w obtuined thru 120 obow cathole resistor

¥ Pentode unit. BGrid #1 resistor w (.22 iy “ Bius vhtained thru 180 ohm cathede rosmtor.
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6BD5GT-6C5GT

I { [ PLament | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 1 sus | sase |
w4
& (=}
4
TYPE DESCRIPTRON e &éw ‘b APPLICATION & Yﬂ? TYPE
L)
/ &
HORIZOMTAL 292112 ]_ Prak _\_«: Surge Grid 1 Voltage: —200 V',
6BD5GT | ""filrone 6.3 HEATER |~ pestscTioN Plat- and Grid 2 Supply Voltage DC: 310 V. DC Cathode Current: 00 ma. 6CK | 6BDSGT
ABRTIREE Peak Pos. Surg Plete Voltaps lam-rox\ 250m \
TaionE 63 | 04s| MEATER [ctassa [ 150 T8 8500] 50 [ 40 | Cutfl: 10 uamp @ <12V | 1o | o #n [0 ¢BE
6BES PENTOMS b 45 2 AMPLIFIER N| 250 | 110 | A* [ 10 3.5 | 5200 400 Curaff: 10 pemp. (4 10, o LTS Rl 8
— —_—= iy : L d £ .,
THIWDE ca T |CLASS A M| 150 L 18 500 5| 40 Cut ot 10 @ B NN
6BESA THNT o 6.3 10454 HEATER 1™ G iemn of 250 | 110 | ¢ [10 | 35| s200| 400 Cutell, 10 ua B8 R Lot | 8] ¢, |on [ 6BEBA
o 1 e —" Tl e —r ——
TWIN 1 : . CLASS A MIN
6BK7?  ohe 6.3 | 0.45| HEATER | ““80 N ep [ 150 18 8500 47 | 40 T-6 8| o'l | oAl 6BK?
. — Mok DC Plute Curesns 200 Ma
6BL4 DIODE 6.3 | 30 | MEATER| ®ALk WaYE Max, Peab. Plate Currant: 1200 Ma. 4300 T-12 {63 | Bh|s6B 6BL4
: Muax Plate Dissipation: 8.0 wacts
6!L7G'l' D 6.3 | 1.5 | HEATER CL:;S,,,‘,F,“ 250 9 | 40 | m‘j s |1s Cutefl SO u @ =25V T9 |35 .28y 880> 6BL7GT]
o — ] At el | IS s e b — =
DOUBLE - or | CLASK & 120 1 15 2000 " 28 f utefl- 10 pemo B -7 V. MIN
6BN7 b2 | 6.3 |0.75 | HEATER |3 s | 350 15 ||B ool 83 108 ey & ~ ;5\ T-62% | 9| o' | 9AI 6BN7
HORIZONTAL OCTAL
6BQ6GA | rivion: 6.3 | 1.2 | HEATER TSR Lo 250 | 150 {225 | 55 2.1 | 550020 Cut-off: 1.0 Mu. @ —46 V. T-11 |56 [ 0w |6AM |6BQ6GA
AWCLIFIE
I TWIN DIODE CLASK A '—A_" l . e = . —T 1 [ miN -" ~7 PN -
6BTS Iy D008 6.3 |045| HEATER |SLASh A .o | 200 [ 150 95 | 28 smﬂ 300 Cut off; 10 gamp. @ ~ 8 V. ToM | 8| o'pn | OFE 6BTS8
C ol ) [ e S Al ]
6BYSG | T 63 |16 |HEATER |"RL ¥AVE Tulw Veltags Drop @ 175 Ma_ Pl U'lute: 32 V. 8o | 1300 [ 175 | sTs | 77 | L3R |etN | 6BYSG
CATE T o N —“r: l,_’- T
6BYSGA | "0 63 | 1.6 | HEATER | FtL WAVE Tube Voltage Drop 86 175 M sarh plate: 380 | 1400 | 175 L_T»u o (Tos 60N |6BYSGA
6CS | TRIODE 6.3 | 0.3 | HEATER |ASA. o0 rm] l l 2000 | 10 T { MT-3A | 16 | 5515 | 60 i 6C5
6C5G Tehiies 63 | 0.3 |HEATER | UU08 SAME CHARACTERISTICS AS TYPE 6C5 ST-12 | W 6C5G
. — — s ——— e ® s S _ -
6C5GT TRIODE 63 | 0.3 | HEATER | A5 Ariee SAME CHARACTERISTICS AS 1VPE 0 S T-o [32]%| 60 6C5GT
¢ Heater warm up time 11 wsconds. M Triede wes tion ! Bigs obtminmd thru S6 ohm cathede msistor ‘U Bigs wbtitined thru ©3 ol cathede rosistor
N Pentods s tion. A& vwite @ Ly = 10 gA
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6C6-6D8G

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

| sue | eas |

TYPE

J
AT IEn Cut-off:at —7 V.
6C6 ranver 63 | 03 | HEATER $T-12C| 76 | §45 | 6F 6Cé
BIAS Plate: 250 V. thru 0.5 Meg. Screen: 100 V. Cathode res. 10,000 ohms
DETECTOR Plate: 100 V. thru 1 Meg. Screen: 100 V. thru 2 Megs.  Cathode res. 25,000 ohms.
= o i - — |
6C7 POUBLE DIOPE 1 6.3 |03 (HEATER|[S“ASSA . [ 250 45 1250 | 16 | 20 sT-12¢| 75 | A | 1G 6C7
6C8G res 63 | 0.3 |HEATER Gl || ) 45 | 32 1600 | 22.5 | 36 Single section sT-12 |11 | 820 | 3G 6C8G
cLass A 125 | 125 | 4.5 | 377 | s.07|9200 | 15 4500 { 1.5 =l
6CAS AENTODE 63 | 1.2 |HEATER| 00 rier | 110 \_110 40 | 327 3.57 | 8100 § 16 3500 . T-5% | 9| 7'mm ey 6CAS
DC Plate Supply Voltuge: Grid 1 Input Veltage:
From DC Power Supply: 350 V. Peak-to-Peak Sawtooth Component: 75 V.
Bo;;lr?_n[cﬂuON From ‘DC $oos:g5up[;he‘d by 6W4G“l;: MNeg‘._ Peaki‘l_n; Com'?onentzss V.M =0 g
BEAM ; 150V, Total Supply Voltaga: 500V, ax Cirid 1 Circuit Resistance: 1 Meg - 3|6 piy
6CD6G PENTODE O || 28 | HEAEL Argln':"vln Grid 2 Voltage: 170 \f DC Plate Curreat: 92 ma. ocrat [SBT 6CD4G
RECRIVERS | Cathode Rias Resistor: 300 ohms DC Grid 2 Current: 15 ma.
Peak Positive-Pulse Plate Output Voltage a;)%mx.
for Kinescope Anode Current of 0 ua: 5. V.
D T e loza ermnmaml "o T e [es ] [s800]69 [40 | Cutofi:10smmp. @ —10V. | rcre | 5| 200
6CGs8 PENTODE f" 0.45 |HEATER |converTer E sz |so] ] 71 | 16 | 4600 | 750 :[ Cut-off: 10 samp. @ —10V. | T-6% | 8| 9 m [9FA 6CGs
] - T | N “i’:ntodg OpCrati:)ﬂ | 1T 1T i
HORIZONTAL  [With Eu = 175 V., LR
6CLS PENTODE 63 |25 |HEATER| DEFLECTION F"z =175 V., 90 7.0 |6s00 | 6.0 T-12 | 62 glﬁl'a}.‘ 8GD 6CLS
E.i = =40 V.
TRIODE cl 125 2 12 4000 | 5.5 22 Cut-ofi: 10 yamp. @ —13 V. MIN.
6CR8 “lNtops |63 |045° |HEATER [““AGiermn €[ 125 [ 125 [0 [13 |3 {7700 | 300 | Cut-off: 20 samp. @ —6 V. T-6% | 8| 9pn |9G) 6CRs
| — B i Wi 1] oSSl S L 1= = Sl -
CLASS A 250 | 100 |3 82 |2 1600 | 800 Cut-off: 2 gmhos at —50 V. SMALL
D6 L 63 | 03 IHEATER |"irirex [100 (100 {3 |8 |22 [is00 | 250 Cut-off: 2 umhos at —50 V', ST-12C | 76 |6 pry | SF 6Dé
6D7 PENTODE 63 |03 |HEATER |“ASSAc .. 250 [100 [3 |2 [os [1225 sT-12C| 75 |50 | 1B D7
jeD3G HEPTODE 63 |0.45 [HEATER |converrzn {250 [100 |3 | 35 |26 | sso |awo l ST-12 |71 |82 | aa 6DeG
* Heater warm-up time: 11 seconds. F Zero signal. b Triode unit. E Pentode unit. P Bias obtained thru 100 ohm cathode resistor.
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6DB5-6G6G

| | | mament | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sus | sas |
TYPE Descrrnion j & £/ ryre
J g
MIN.
6DBs S \TonE HEATER 103{ 9 pin [IGR 6DBs
6DB6 PENTODE HEATER |C-ASS A 150 | 1 5.8 | 6.6 {2050 Cut-off: 10 ya @ —6.5 V. T-5%| 4| Mo lrcM 6DB6
- 1 —JL___ 1L S S — 1 1
Pentode Operation %
With E, = 125 V.| SHORT
6DN6 P eNTODE HEATER E2 = 125 V., 70 | 63 | 9000 T-12 | 62 MED. |spT 6DN6
| o BV = | 4
DC Grid #1 Voltage: —28 V. DC Plate Current: 83 Ma.
DC Grid #2 Vgl(age{lllm V. v gIC ng #2 Current: ‘1)6.3 Ma, G
Peak Positive Plate Voltage: 3. . ate Dissipation: 5.1 Watts
16DQ6 BE::NTODE HEATER Glgid #1 Input Voltage: P T-12 | s6 7":,';‘ 6AM 6DQ6
Peak To Peak Sawtooth: 74 V.
Negative Peaking: 18 V.
U 1 = - Al
6E6 T HEATER 275 | 18 1700 | 35 | 6 |14.000| 1.6 | STa4| 77| J50. [ 7B 6E6
6E7 PENTODE HEATER 100 [ 3 | 82| 2 |1600 |800 [1280 |  Cutoff: 2 umhos @ —42.5 V.  [ST-12¢| 75 [ SMALL | 7H 6E7
L T O | (e S S . 1 —t— 11—+
6EF6 PENTODE HEATER 250 |18 | S5O 2 5000 Cutoff: 1 Ma. at —40 \". T-9 | 37 c;cu}:. S 6EFé6
Pl
P 7 | |- g § CLAS:! I 1B 2 nr 0.9-.- - -hIS_OO i I 100‘ Tl —-g PlN_ B e
6F5G TRIODE HEATER |“*4] 1 | o4 1150 100 ST-12| 71| 5eriy | SM 6F5G
2 | o9 1500 | 66 | 100 5 pIN
6F5GT TRIODE HEATER 1 | o4 1150 | 85 | 100 T-9 | 33| oerar |SM 6F5GT
37 | 35 500 8
TRIODE
6F7 PENTODE HEATER sT12 | 72 [ AL | 7E 6F7
100 |3 | 65| 1.5 (1100 [ 850 | 900 Cutoff: 10 umhos at —35 V.
6F8G B HEATER 8 |9 2600 { 7.7 | 20 Each section sT-12 | 71 | 8.21% |86 6F8G
6G6G PENTODE .15| HEATER | -4 180 | 9 [15F | 2.57|2300 | 175 | 40010 oool 1.1 I Signal: 6.4 V. RMS |ST-12 | 69 [Z FIN |75 6G6G

F Zero signal.
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‘TIM1 31842313 10S-9xAL

TY6T ‘T 1iW4Y V'S N ‘A35¥IP MIN ‘D13 14N00T8  ‘NOISIAIQ 3OAL NOWLIDITI

LEnGs 3M¥1d

onuitem v 8. 8.

6G6GT-6N4

| | | Peament | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sus | sase ]
&
e / osamon /& f .fo TvE
" — m—1
6G6GT PENTODE 6.3 | 0.15 HEATER| CLASSA o 1sol 1801 9 lnsr Iz.s' 2300 [175 T«oo 110,00(11.1 ISignal:OJ V.RMS| T9 [3s[/ENT7s 6G6GT
—r— —
ClLANY &
6)7 PENTODE 63 | 0.3 HEATER| AMFLIFIER SAME CHARACTERISTICS AS TYPE 6J7GT MT-8A[ 18| 2 21N | 7R 6J7
DETECTOR
CLASS A 7
6)7G PENTODE 63 | 03| HEATER| ANPLIFIER SAME CHARACTERISTICS AS TYPE 6J7GT ST-12 | 71| ST | 7R 8)1G
DETECTOR
. 63 | 0| HEATER e re il 1250 l mol 3 2 lols | 1225 |woo=l Cutoff:at —7 V. SR N T
NG TRamoos e Bias Plate: 250 V. thru 0.5 Meg. Screen: 100 V. Cathode res. 10 000 ohms | ocTAL $J1GY
DETECTOR Plate: 100 V. thru 1| Meg. Screen: 100 V. thru 2 Megs. Cathode res. 25 000 ohms
6JaG T eope | 0.3 |u3 | HEATER [convexrex [ 250 (100 |3 | 13 |35 | 290 foswo ST-12 71 2P | s 6J8G
CLASS A 250 3 11 1400 50 70 Terw |
6K3G Tiops 63 |03 | nEATER (AN, | 200 ol g oos IS R G T-9 |43 | ochar | SU 6K3G
CLASS A 250 | 125 | 3 10.5 | 2.6 | 1650 | 600 Cutoff: 2 yumhos @ —52 V. 7PN
L e rory 63 03 | HEATER |™uriren |100 | 100 [ 1 | 93 [27 |1650 | 150 Cutoff: 2 umhos @ —38 V. MT-8A | 18 | oerar | 7R K7
~ | o Tos | cLass A 250 [125 [ 3 [10.5 |26 1650 | 600 | Cutoff: 2 ymbos @ —52V. | arny | 9y |7 e1n T sx1G|
6K7G6 rENTODE 63 |03 | HEATER |™rlimms (100 [ 100 {1 | 95 |27 |1650 | 150 Cutofi: 2 umhos @ —38 V. B2 |l ocxakE 6K71G
6Ks R 6.3 | 0.3 [ HEATER |CONVERTER SAME CHARACTERISTICS AS TYPE 6K8GT MT-8G| 19 | 21N | sk 6Ks
6K8G vilir ye 6.3 | 0.3| HEATER | conNvarTRR SAME CHARACTERISTICS AS TYPE 6K8GT sTa2 [ 71 |8 P | ek 6KsG
TRIODE 250 [100 [3 | 25 [6 | 350 [ 600 | Triode plate: 100 V., 3.8 ma. 8 PIN vy
6KsGT BEXODE 6.3 | 03| HEATER |CONVERTER | 400 | 100 (3 | 23 |62 | 325 [400 | Triode prid: 50 000 ohrus, 0.1 ma. T-9 | 42| ocrar | 8K 6KsGT
6L5G TRIODE 63 [0.15| HEATER [HA%A o 250 o |8 1900 [ 9 |17 ST-12 | 69 [ S PN [ 60 6LSG
CLASS A 7 PIN
6L1G HEPTODE 63 |03 | HEATER |*“Siplipige [250 (200 | 3 | 53 |65 |1100 600 [670 ST-12 [ 71 | St | 7T 6L7G
6N4 TRIVDE 8.3 |v2 | HEATER |VBF, . ep 180 35 [12 6000 (54 | 32 T-5% | 3|30 JTCA 6N4
¥ Zero signal. % Minimum value.

=~
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6P5GT-6S7

| | 1 Acament | | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sue | sas |
L RECTIFIER
& > CONDENSER INPUT 0
s / 85 £ [%/8 /& 1t ot /8 fop /£ $
5/ E/&E S ar 03] & /S [85 55/ d8 /5 /5 8] 8 [e
TYPE DESCRIPTION &/ arrcanon [ SO & [T/ 2¥ /8 ff "f 2 ‘(’def & &[5/ 8 /& [
¥ S & /86/ ¥ & G/ § o N
o/ /& & v ¢ /€
C
4 g
6PsGT TRIODE 6.3 | 03 |HEATER 484 0 | 250 135 | § 1450 | 9.5 38 | T9 [3s |8 [ 60 6P5GT
TRIODE s |crass a 250 | 100 | 3 6.5 1.5 | 1100 900 I 8 pIN
6P1G ORE 63 | 03 BHEATER |55 00 |00 A [ o i ST-12 | 71 | St | U 6P7G
DIODE SATER | CLASS A 250 B 1.2 1050 65 o 8 PN .
6Q6G O OE 63 tolis HEATRRY SRS - S 45 ol Tois o & ST-12 | 71 | S | 6Y 6Q6G
6Q7 DOL e OPE | 6.3 | 0.3 [HEATER |““Avuriex SAME CHARACTERISTICS AS TYPE 6Q7GT MT-8a| 18| 2 BN 1 7v 6Q7
6Q1G DOLBUE DIODE | 6.3 | 0.3 | MEATER |MEA. .. SAME CHARACTERISTICS AS TYPE 6Q7GT sT-12 | 711 |20 4 gy 6Q1G
— e = —_—
‘Lass 250 3 ] 1200 | S8 | 7 i 56
6QIGT | POLBLADIOOE | 63 | 0.3 |HEATER [“43%Aer | 209 a0 B0 e | g | S T-9 |34|]5% | 7v 6QIGT
6R6G PENTODE 63 |03 [HEATER |[““AW A pn 1250 [100 |3 | 7 [ 17 [1450 1160 ST-12 | 71 | 7Y foaw 6R6G
6R7 DOUBLEDIOPE | 6.3 | 0.3 | HEATER|CHASS A oo SAME CHARACTERISTICS AS TYPE 6R7GT MT-84 | 18 [ 2 BN | 7y 6R7
B
DOUBLE DIODE ~ CLASS A 7 PIN -
6R7G d ok 63 |03 [HEATER |TA%A .o | 250 9 | 95 1900 [ 85 | 16 ST-12 | 71 | gchm | 7V 6R7G
6RIGT DOUBLE DIODE | 63 | 0.3 | HEATER [ A Arze | 250 9 | 95 1900 | 85 [ 16 T-9 [33|ZrN| 7y 6RIGT
6R8 JRIETRIDIODE | i3 [No!3 IHEATERI[CEAS Aoz | 250 9 | 95 1900 | 85 | 16 10000'0.3 [ T-61% | 8| g*ma | 9B 6R8
e —sela 1wl | S~
DC Plat- Voltage S00 Max. Plate Output tapprox.):
VESg:'i:iléTlOV (C_a!h(l)de—lh:» Remutor: 820 ohms {;mk-!o—l’eak = \no‘z!h Component- 350 V',
c rid Input \ oltage lapprox.): eak Positive-Pulse Component. 800 V. MIN.
654 s 63 | 0.6 |HEATER ?:PTL\!F'E" ,Peak!;o-Pmké;n!:o!hComponcnt:w\'. Min. Cathode-Bias Resistance: 220 ohms T-6)¢ 9[ 9"rri [9AC 654
RECEIVERS Nega(ive Peaking Component:48 V. Max. Grid Circuit Resistance: 2.2 meg.
DC Plate Current: 18 ma.
6S7 PENTODE 6.3 | 0.15 [HEATER |““A55A cn | 250 [ 100 | 3 [ 85 I 2 |17so Lmn I Cutoff: 10 umhos @ —385 \". MT-8G{ 19 | LB [ 7R 687

NO1S3CG LNINdINO3 MIN ¥04 GIANINWOI3Y LON S38NI
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6S7G-6SN7GTA

| FILAMENT—[

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

| sus | mase |

I /]
/ { N

a t/jéiév APPLICATION
X

& TYPE
/ *
657G PENTODE 6.3 | 0.15 [HEATER [“A55 A o | 250 Cutoff. 10 wahos @ —W.5 V. sT-12 | 71 [ 22 | 7R 687G
. AL - ==
TRIPLE IMODE - |CLASS A 250 2 0.9 1100 91 | 100 8 PN .
658GT . 6.3 |03 [HEATER (4388 .0 |00 T | o4 o060 | 110 | 100 T-9 | 43 | g [8CB 6S8GT
: : 250 | 100 | 2 SIS MINACS 450 | 1000 Egi: 0.5 ma. thru 20 000 ohms 8

HEPTODE o A A g ~ PIN
6SATGT § 6.3 | 03 |HEATER |CONVERTERYP | 160 | 100 | 2 | 35 | 85 | 425 | 500 Eg,: 0.5 ma. thru 20 60 ohms T9 | 35| 5chil [8AD| 6SATGT
6SBTY HEPTODE 6.3 | 0.3 | HEATER |coNvERTER AD| 250 | 100 | 1 | 3.8 |10 950 Egy: 0.35 Ma. thru 20 060 ohms MT-s | 17| §.21¥ | sR 6SB7Y
6SCIGT | Panmt 6.3 |03 |HEATER (20t ee | 250 2 |2 1325) 533 710 l To |35[3MN [ s [ 6SCIGT

1 i

5 250 (125 | 2 | 95 |3 | 4250/ 7 < ; 8 pin
6SD7GT | rextone 63 | 03 [HEATER [““frien |00 | 100 | 32 | 57 | 2 | 3350] 250 Cutoff: 20 umhos at =27 V. T-9 | 32{octar | 8N | 6SDIGT
4SETGT | vintone 61 [0 [mEaTER [CLASSA o | ma |45 | no 1500 100 I T 32|30V sx | 6SETIGT
6SF7 R ODE 6.3 | 0.3 | HEATER | aMpLIFIER 230 [wo | 1 |izs | 33| ws0| of Cutofl: 10 pmhos at -35 V. MT-8 | 17| 8. P11 74z 6SF7
6SGIGT | iaviome 63 | 0.3 |HEATER [SMAWA o (250 | 150 | 25 | 9.2 | 3.4 | 4000 | 1000 Cutoff: 40 umhie 8 —17.5 1 | To |32 Smnlank| 6SGIGT

- EN
' N 250 [ 150 | 1 [10.8 | 4.1 [ 4000 [ 000 8 PIN [gnic
6SHIGT | rextonE 6.3 | 0.3 MHEATER |M o mee [0 100 | 1 s i IRl < To | 32|83 |snk| 6SHIGT
—

X s | B w0 | 1sn | me | 11 | a0on| ann 8 PIN
6SH7L PENTODE 63 103 [HEATERY® e 500 [ 100 | 1 | 53 | 2.1 | So00] 350 To | 0|5 |snk 6SH7L
6S)7 PENTODE 6.3 | 0.3 | HEATER |“"AAriex SAME CHARACTERISTICS AS TYPE 6S)J7GT MT-8 [ 17| 8 BN 1 8N 68)7

BRI ) i SR
68)IGT | rextone o fi ofs ([HeiTE R A [ Z0M] LO0TNGSI[R3) BIRO.SH|Mes0 b Cutoff: at =9 V. T |32 82N |sn | 6SJIGT
6SNIGT | voypLe 6.3 | 0.6 | HEATER |45 Ames | 59 STl AR Each Section T-9 | 35|35 sBD| 6SNIGT
6SNIGTA | ™idighe |63 | 0.6 [HEATER |“Afren | %50 s |0 0| 67 | % Each Section T | 35| &5 [8BD| 6SNIGTA
AD Separate exvirasion 7 Minimum value

~

10s8-9N01
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6SR7-6W56

| | | ALament | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | s | sase |
RECTIFIER
CONDINSER NPUT
S L
& f © O Y. o ¥ /e
N N 3
TYPE DESCRIPTION _\d' &e ‘Lt APPLICATION "é'b o & 3 TYPE
v ~F x&5°/ ¥ Ad
£ 2 -!'oe
7 DOTRLE DIODE [ 6 31 03 [HEATER| SHASS AL zsol J 95 [ ]wool 8.5 16]_ MT-8 80 6SR7
6SRTGT | DOLRLEDIODE | 63 | 03 |HEATER |3 Arier SAME CHARACTERISTICS AS TYPE 6SR7 T-9 35|82 |80 | 6SRIGT
b
" . 1
6T4 TRIODE 6.3 | 0.22HEATER | "HETIY 1 30 18 | 7000 13 T-5% | 3| M0 [7DK 6T4|
250 70 Av i Vith S V. My,
oTs TIEROP |63 | 045 [HEATER | @A A e | 250 e 20 NN 7 dscnmoigegumen i y. OC) gyl || ek e oTe
6USGT BEAN obE 6.3 | 0.75 [HEATER | 4S5 Arer | 200 [ 13514 | ss 3 {6200 | 20 ] 3000 ] s.s—[ T fas|ZI.rl7ac 6UsGT
65V7 . u3 |03 |HEATER |™ it e | 250 [1su ] 1 15 | 28 [3e00 (1500 MT8 |17 SF% 174z 65V7
6SZ7 P ot CPE | 63 [0.45 [HEATER |SHASSA o | 250 3 T 1200 | s8 [ 70 MT-8G |17 &5 | 50 6SZ7
TRIODE TUNING Plete- 250 V. thru | Meg. 3 Ma. Target: 250 V. Max. SMALL

675 INDICATOR @) ([ 0200218 | 550 K very Ey 0 for Min. lIIumin;!‘;on Eg: 22 for Max. lluminetion T-9 [5t] 6" | SR 675

DOUBLE DIODE N “re |cLASS A 250 3 182 1050 62 635 7 PIN .
6T1G TRIODE 6.3 1015 [HEATER ™ piieien | 135 1.5 09 1000 | 65 | 6 ST-12 |71 [ocrar | TV TIG

SATER |HALF WAVE Tutw V'oltage Drop @ 250 Aa.. 21 V S PIN |,
6U4GT DIODE 6.3 [ 1.2 [HEATER [HALE FAVE DC Dutput Potential: 335 \'. 350 | 1375 [125 | T-9 37550 [#cG | 6U4GT
6U7G PENTODE 6.3 03 [HEATER |35 heer | 250 [ 200 3 | 82 [ 2 [1600 | 800 Cutoff: 2 ymhos @ —50 V. ST-12¢ | 75| 22N | 7R 6U7G

- . 250 20 | 8 100 |75 |83 |20000 {035

6VI1G DOUBLEDIODE | 63 {0.3 [HEATER |LASA 180 135 | 6 975 [8.5 |83 |20,000 |0.16 ST-12 11| TFN [ 9y

HioE SRR 1 iee 105 | 3.7 750 | 11 |83 | 25000 {0075 OGlAL Al
TRIPLE DIODE c s TR |CLASS A 250 5 1.0 1200 58 | 70 7 MIN.
6Ve L, 6.3 [0.45 [HEATER |““{3%hmer | oo ; o itadd e L0 Toly | 8 [0aH 3\4}
6WsG DIODE 63 (09 [HEATER [FULL vAvE: I 325 I 1250 I 90 |ST-12 |69 | SMIN | 65 6WsG
_ l

108-9NNL

NOIS30 LN3WJINOI MIN Y04 QIONINNOIIY LON S$3IBNL



~Shi.

s

‘TINL J1¥R0AN3

“NOISIALO 3dN1 NOWLID3T3

TYOLCA ‘A3SYIC MIN ‘03 1Im0eTT

96T ‘T 11udy °

Hch9e 3ivis

v s a

6W7G-7RJ7

T Zats signwl

| | | PLament | 1 TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sus | sase |
RECTIFIER
CONDENSER INPUT o
i 55‘)" e J& g ¥ 5 'S
x: Ky I AT AN AT
TYPE DESCRIPTION X E ‘ev' APPLICATION RYALLIEN e/ & TYPE
< o/ 5E a8
/‘r\.\ d)
6W1G PENTODE 63 015 [HEATER |““Alplume | 25 sT-12 | 71| LA T 7R 6W1G
. . 8 p1s :
6Y3G rab 63 {07 |HEATER | BALEWAYE, 7.5 | ST-12| 71 ocrar. | 4AC 6Y3G
oYs wotpk DI0DE | 63 [ 0.8 | HEATER| "' kEciiER 350 |1250 | so {sT-12| 70| PN 6] 6YS
DOUBLE e S 50 0 0.6Y (1 t Output 14,000 { 8.0 8 riN
6Y1G e (HoE 63 |06 |HEATER [“ASlieen | 230 O IRE Surgphand e gl i sT12| 69| SH¥| 8B 6Y1G
bouaLl R s 180 0 | 847 Current and Output (12,000 | 4.2 . 8 PIN
6Z1G TRtooE or | 63 (0.3 |HEATER | ““ASelieen | 133 oLl 158 i S 5000 | 2.5 ST-12| 69| Scomi| 8B 6Z71G
6ZYSG DOUBLE DIODE | 6.3 0.3 |HEATER |T'SkhAtes Peak Plate Current per Plate: 120 Me. 450 Il.’so] 10 [ST-12] 69 SEU| 68 6ZYsG
4 =
250 ¢ | o woo| 17 [ 8 N
7A4 TRIODE o0 WEE e e ILios o |10 o N [ 0 Tio| o | S sag 7A4
7AS e 6.3 | 0.75| HEATER | ““ATApren | 110 | 110 | 7.5 | 417 [ 3.07[ 5800 16 2500 | 1.5 1o | su| 82N san TAS
TA6 DOUBLE DIODE | 6.3 | 0.15|HEATER | RECTIFIER Single section 150[ | s| T | 20| B2 7a) 7A6
7A7 PENTODE o8 |03 [HEATER| A% | 230108 f 13'2 g [ f?g Cutoff: 10 umhos i —35 \ . T9 | 20f 82N gv 7A7
7AB7 PENTODE 6.3 | 015 [HEATER | A0 eren | 250 [ 100 | 2 4 1.3 | 1800 | 500 T | 26] 12| sBo 7AB7
- [ | S5 N
7AD? PENTODE 6.3 |06 [HEATER|““Aptieen | 300 [ 150 ] 0 |28 7 |9s00| 300 T-9 | 37§ 82 v 7AD7
7AF7 Do e 6.3 |03 [HEATER| Attt | 250 10 9 200 76 | 16 T9 | 26] 821 | gac 7AF7
- — +- ++ —F — — 1 1T - — -——
7AG? PEATODE o3 [[ronsfimagymi eam s § 208 T T | S sl ™° Cut-off: 10 yamp. at —10 V. T-9 | 26| 8 BN gy 1AGﬂ
T REWOTE -
7AH7 PENTOI 6.3 | 0.15 |HEATER| Sraohy | 250 | 250 6.8 | 1.9] 3300 | 1000 T | 32 o I | 7AH7
= s i S XLl e === - -
1A)7 PENTODS 6.3, [l imamer] ol f 100 iopll If BEYLE LA N0 T9 | 26k SE09] | ge 1Aj7

© 1 sl bins not revesamended, catbode bias. 230 ohis
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1B4-71Q17

| | | rament | i | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sus | sase
YN o
& (0¥~ 3
o & e & & & ©
< o~
TYPE prscarmon / O ! EF [ jomicanon W EVA
v J & v
78B4 Thons 6.3 | 03 | HEATER|“ \Wiahrer | 250 26 | § 51| sad 784
> — il e = 49 -
—~— TR | CLASS & 250 | 250 |2 55 . i
783 [RESES 63 | 04 |HEATER] “Utwene | 10 | Joa |73 | 2% | #012180 | Mo s 3§5| 19 | 30|80k 783
T O ST : AN 50 A V
7B6 =l 63 |08 |HEATER | ™ Xwme [ 250 Ayl s Lod| RO - To | 26| 82| sw 786
- 54) 7
7B7 PENTODE }»_6.3 Ln 15| HEATER | LASS % o0 1200) l‘gg g g; {; }z;g ;& Cut-off: 10 ymhos at —40 \ . T-9 | 26 8&':‘" 8V 787
S — — —d S P -
¥, g s e 250 [ 100 | 3 | 35| 27] s50] 360 Egs: 250 V. theu 20,000 oh 3
71! HEPTODE 6.3 | 03 | HEATER| coNvERTER o0 sof1s| 11 131 3e0| 600 E;;: oy S T-9 | 26| 8 21l 8x 788
L N e N
1Cé -2 CEI BT 7% oY e £ By 1] 100 B T9 | 26| 850%| aw 7€C6
— =
lEs TRIODN | 68 Jonstngs s Awieen | 180 3 M ks 300] 12 | 36 T-9 | 308 2| sBN 7ES
| 7E6 imope ™ | 63 | w4 |HEATER | AT A0y | 250 9 (95| |100] 85 16 T-9 | 26 |8 2| 8w 7E6
7E7 =il HEATER [ AL Srer | 250 | 100 | 3 75 | 1.6 1300] 700 Cut-off: 2 umhos at —42.5 V. T-9 | 26 |8 2| sAE 7E7
= —— zant, WG = e Sl = LR L
1G7 TR 6.3 | 05 | HEATER | “Aia\wex | 250 | 100 | 2 6 2 | 4500 | 800 To | 26| 82N av 1G7
r he e CLASS - |
7Gs - 5. 6.3 103 |HEATER | ANitrer | 250 [ 100 [ 25 | 4.5 | 0.8 [ 2100 | 225 | Cutofi: 10 40 @@ —10 V. Fach Setion T-9 | 24 82| gpv 7Gs
P CLASS A 250 [150 [ » [10 | 324000 s00 Cut off 35 umhos at —19 \ 8 TH7 |
TH? 6.3 | 03 |HEATER | ®yupiirer | 100 | 100 | 0 2.6 | 000 | 350 Cut . 35 umhas 8t —12 V. T | 2615 58Y| 8V TH?
m 6.3 | 0.3 | HEATER | CONVERTER 250 | 100 | 3 14 | 28| 290 [1500 T-9 | 26| 82 snr. b2 1)
o —— — - = o iy
K7 DO " 1 6.3 | 0.3 | HEATER| A% Arer | 250 2 23 1600 44 70T T9 |26 |8 ZIN| 3BF K7
L7 PRIV 63 | 03 | HEATER [““Anwmirer | 250 | 100 [ 1.5 | 45 | 1.5 [ 3100 J1000 T9 |26 ‘},(',’}?'J 8V 7
F—— — 4- . —
- : 250 | 100 35 | 85 sso[1e00 )
7Q7 HEFTRDE 63 | 03 | HEATER [coxverten [ 250 [ 100 | 2 | 3.5 | 85| 50 | 1000 To | 26885 saL 7Q7

3 thre 19 Gl Gathasde omsinear

~
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7R7-10C8

* Heater warm-up time: 11 seconds.
W Pentode unit,

@ Triode unit.

© Tetrode unit.

| | | ALament | | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | suis | past |
§ xorgoaumn
&g & /eg,
F/E /&8 %/ 87/ &Y/, 9 ¢
TYPE oescrnon [/ & 5 AprLicATION /@9 ;9' &2 /0¥ /2T 5 S TYPE
¢ $9/8 /1§
@ Lo <
7R7 DO P | 6.3 | 0.3 |HEATER | “Asiteen [250 | 100 | 1 | 57| 213200 T-9 | 26 | 2% | saE 7R7
R VESTEY 2 o0 o 2 riode Plate: 250 V. thru 20,000 chms § Ma.
787 A B on 63 | 0.3 [HEATER [T sojrongr J e ? | s 11290 | Triode Grid: 50.000 ohms 0.5 Ma. T-9 | 26 |8 2N |sBL 787
— T aT 100 o |7 | Tresofros]| 18]
77 PENTODE 6.3 (03 |HEATER|““ASSMeer [250 | 150 [ 1 [108 | 4.1 | 4900 | 900 T-9 |26 |32 av 77
W7 PENTODE [ 6.3 | 045 HEATER CVASS A . 1300 | 150 [ AY [ 10 | 3.9 5800 | 300 T-9 |26 |8 BN gBJ w7
7X6 Dobione 63 [1.2 [HEATER |MALEWAYE Max. Steady State Peak Plate Current: 450 Ma. 700 | 75 | T-9 | 30| 82N} 7a) 7X6
(i | FIER | JL 1
7Y4 DOUBLE DIODE| 6.3 L_o.s HEATER | PULLYAYE, Peak Plate Current per plate. 210 Ma. aso| 1250 | 70 | T-9 |26 |8 2N |sAB Y4
1Z4 DOUBLE DIODE( 63 | 0.5 [HEATER|FULL-WAVE Max. Peak Plate Current: 300 Ma. 4s0{ 1250 | 100 | T-0 |30 | .FN|sam 7Z4
TRIODE CLASS A n| 200 | 125 R |15 34T 50 Cut-off* 100 yamp. @ —9 V. MIN,
sBHs PENTODE 84 |0.45° | HEATER | ““{¥ulirer o 300 5| 9s 3% 51.15 17 I Cut-ofi: 100 pamp, @ —14V. | T-6%| 9| 0w |9DX SBHs
ul — [ R : . ~235V, MIN
SBN8 Poikiobe OF | 8.4 [045° |[HEATER [HASEA, 00 ;‘5)8 ; [ :g 35% % Eﬁ;ﬁg :8 ::r':g _§_5 x T-63%| 9|0 pn|%ER SBNs
- — — — e
8SNTGTB | "Bt 84 [0.45° |HEATER [“Adrlieen | 23 8 s 220 | & Each Section To |35 [ 85 [sBD |gSNIGTB
125 = |1 8000 | 5 | 40 | Cutofi: 10 samp. @ —9 V. ;
9CLs T e Rone 9.5 | 03 |HEATER |“Uiteien 5l 155 | 125 | 10 i || oo |l 5 3 Cur ofi. 10 pamp. @ — 10 Talg & [ O |OFX 9CLe
YT sl {250 [110 [ ® [10 | 3.5 5200|400 " Cutoff: 10 yamp. @ —10 V. S immiee L e
9UsA T e tone 9.45 | 0.3 (HEATER A5 gn & 158 e |g 35100 40(‘)5 %0 ‘C:"f::ﬂ ,8 ::2; g _1(2) \‘; T-6% | 8|9 pn|9AE 9USA
] _.—nuong I OSCILLATOR G | 100 < 8.5 5800 | 6.9 40 Cut-off: 10 gamp. @ —10 V. MIN.
X8 pentops | 95 | 0-3° [HEATER | ™5™ Hl2s0 [ 150 | » [ 77 | 1.6 | 4600 |750 Cutoff: 10 samp. @ —t0 V. | T% | 8 |gpy [9AK ’x:
[ 2 | 1 - | wxer  u[250 | [ER[87:78] BI6R| S6008 . Al =
10 TRIODE 75 125 | FIL.  |ABAne (425 18 1600 | 5 8 (10,200 | 1.6 I sT-16 | 85 | 3'5mi | 4D 10
135 | 135 5 | 3.2 | 8000 [190 Cut-off: 50 -6 V. win,
10Cs TRpENTope  |105 Jf-r HEATER | ““43%8 e e 8 | 250 i £ l'}g oo | 12 | 53 Cutoff: 10 ::r,:g % —10v. T-6% | 8|9mn |9DA 10Cs

€ Bias obtained thru 100 ohm cathode resistor.

E Bias obtained thru 390 ohm cathode resistar.
AY Bias obtained thru 160 ohm cathode resistor.
R Bias obtained thru 82 ohm cathode resistor.

X Bias obtained thru 56 ohim cathode resistor.
B Bias obtained thru 68 chm cathode resistor.
D Bias obtained thru 200 ohm cathode resistor.

108-9N01
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1165-12B8GT

| { [ rament | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sus | mas |
ey eol
e /#/.38 S fs/ 8 [o
o /&) L& S/ & /4§
TYPE DESCRIPTION X - v AFFLICATION & r«! TYPE
3, I3 Q
1C5 M [ 106 | 0as{ TEATERT U, e AT 11C5
17A IRIODE 5 Joz2s] po o iR ewe | 180 135 77 100 | 4.7 | &5 {10650] 0.285 sT-14| 78 g | 40 12A
—— —4 — —4 - —1— 4 -4 - 4+
| 250 o | 8000 | | 20 [Cutoff: S0 e ar kb = SO0V, —33 V)
DC Plate Voltage. 250 V', P[:;)l:' Output \ nl;;)k! .
Grid [nput \oltage lapprox. ): ak Pusitive Pubm Componsnt: 450 \. MIN. .
12A4 - 125 [ 0.3 | HEATER| g [k tor Fosk Sewtath Componsat: 25 V. Poak-toe Posk Sewrooth Component: T-oly 99 l"l\\ 9AG 12A4
[A".','i'“' ,‘;':" Negutive Praking Component: 30 A 220\
DC Phas Curment: 13 s Prak to-eahk Sawtooth Current in Yoke
50 mh. inductenoe’: 360 mA
- ) 'S S| NS o L |
12A5 FENTHDE 6.3 {06 | HEATER| ot imiwn LllO 180 {25 {45 M FIT N RS l 3300 3.4 sT-12 | 70 | Ak 7P 12A5
— — — & Sy e e —
12A6GT 126 |oas|uEaTER| " Udnex | 150 | 250 [125 | 30 3.5 | 30m 7500] 3 T9 |3sflEN] 1s | 129A6GT
NTONME
12A7 O I 126 |03 [MEATER| ™Y T ae 125] I 30 [sT-12 72| PAE] 7K 12A7
= | = Y - T 1 -
12A8GT | sertone 126 |0.15]HE \H.RJ O tee | 100 s0] 15| 11 ] 1.3 ] 360 | w0 To | 34| 353 82 | 12A8GT
v 1 i . l-' - - = Sl " I a ] = B MIN.
12AD7 T etons 1 :1 125 SRVY LRY‘ ‘et | 250 Ll R 1600 [625 [100 Tol| 8| o' | 9A 12AD7
A L) T e NI L2 - P a2 tl] ) EER L [ s . S S
12AHTGT| *°{5, 126 T(ms HEATER | “ 0 sien | 190 F'S 7.6 1o | 54| 10 Each Section T-9 |20 (81 |sBE [12AHTIGT
: - Max Swady State Peak Plate Currenc: 68 s, 6
DIUDE 126 | 06 [HEATER | TV DAYIEE Max. Tranment Peak Piate Current: 3 Amp. 4000 | 125 | T-9 | 36| SEN|4cG
12 4 SERVILE OCTAL 12 4
Tube Valtage Drop st 250 wid.: 32\
Pe-saam - 12,6 0.3 =11 =75 T = 6 1 1 : - MIN i
1284 TRIODE &3 | 0% [HEATER [S55 e 150 17.5 ] 35 6500 6.5 T-6 | 9| 9 px [9AG 12B4
LIV L e < | = et | d W e, - . +—1—T———
1287 PR Toe 126 | 015 | HEATE RJ s 250 ] 100 | 3 9.2 | 2.4 [200m |00 19 || BB | av 1287
| - - s ——— — 1
TRIODE UNIT PIN
12B8GT | "\ [ 126 |03 |HE L v | 28 2400 | 37 | 90 | ro |1 Lﬁ.'rk‘._ sa | 12B8GT
¥ Zarw mgngl

108-9NN1
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12BH7-12CT8

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS l BULB J BASE

| I mmsml |

TYPE /SCIIP"ON/ i APPLICATION

TYPE
/
cLase A 250 Isloo 17 [Cut-off. 50 yump. & Eb = 500 V. 1
AMPLIFIER ]S 6200 21 and —45 V. | I
: '8 |03 DC Plete \olusge. 350 Plats Dutpmt “asren | |
12BH? o l, ; 06 |HEATER X Gl Input Veltage tpipron ): PFeak-to-Pask Sewtaoth Component: 230 .| T-6ly ¢ 9\”;,'\ 19 12BH?
e Tion | Wak-te Posk Sewtanth Compenent: 25 \ Pash Pomeriwe Pulse Compoment; 670 V.
AMPLIFIER Nogetiow Prak Compmnent. 32 V. Cathuds Bk Resmtor: 560 Ohms.
Dt Plate Current: lu mA,
12BK5 RN TR 12.6 | 0.6° [HEATER [“AYnieme [250 | 250 | 5 [3s% [ asv)ss00] 100 »500 | 3.5 l 9RQ 12BKS
i i 4 . | ~ o~ el
PEN I 126 | 0,60 [HEATER 250 | 150 |22.5 | s 2.1 |ss00 | 3 Cutedt. 1 e B =it \ 1 PR LY (-\\I‘]gBQéGA -t
12BQ6GA AP 3 =
—E=mel - == —— e LI
12BT6 Wb PE] 12,6 | 0.15 [HEATER "Q.., ‘s | 250 3 1 1200 s8 70 |T-504 o 781 ﬂBTb =
- — |- b + ——e | — [}
12D0U6 | e |16 | 015 [HEATER | *“ S0t e | 250 9 s 19 | 85 16 | 10,000 , n [ Ty & | MR e 12BUS o
= 2 e | a3 | " Totaw (= WPy T = = 7™ T ik ot
12BV7 e 63 | da MBS IAR [CiCaipae  |250 | 18] 4 125 ob j12em | W |11000 Similar to 12BY7 Toly | gy (VB 12BV7 [
- | e L 4 WS Tl 2223 Rl e —— G SRR AR St REESH —
12BY7 s i 18| e |HEATER | A0 8y pu | 250 | 150 P 25 | 6 [1000] e 103 T64 9 12BY7
I I 126 | 03 s ol la | st A Sl D =P 9R77 |
! 12827 | oo 63 | 06 [HEATER |38 fe, | 250 2 L5 3209 31~“J 1001 T-64 ©
| el " Y g SATER | (1A & 11 Tdentienl to typ )HA st tor "”_'
| 12€C8 vewroos | 126 | 005 |HEATER| Y0 oo 1250 125{ 3 |10 | 23 | tnan| am| s 1ot MTS 16 anien| 1 12C8
b o ¥ (S S — —— + S e F=EE O e : : ]
| 12CMé6 M rkreos 126 | 0225(HEATER [“"Sii M ien [315 | 225 [130 | a7 | 220 2750 | wo 1 .m s .1 Tl ¢ o (0K 12CM6
PringuipS-AFE B 1 ! el - R e - g A e g 4
| 12CN5 vexTOmE 126 | 045|MEATER ™ airiimer 126 | I&B 4.5 | 3.5 [3800 | 40 TS 5| i |7y 12CNs
L IR, | A ) = — e ] et
] c ATER | Clad 110 | 110| 7.5 | 497 | af [goo0 | 13 2000 | 2.1
l 12CSs M ofvmor [ 126 | 05 ) HEATER |58 limmn | 200 | 125 | 4n' 220 | s | 28 1000 [3.8 ¥ $I%: 1 e 12€S5
— i | QI : e = o — = =¥ — |
,12(56 HEFTODE 126 | 015 |HEATER 100 30f 1 (@2 a ol [ 1000 Cut wif: 50 ,.-.(a 25\ T54 4 SCH 12€Sé6
Wi | Tat [200] 12s| o[ FRE IR Ard, @ ~BY. ez 2] ™% lona| <o
| 13¢Te l.n‘\lmm 126 | 04*|HEATER| S5 e ¥ 150 - «,..J_ g } - i 40] v [Te 8 9DA ncnj
st e — SRS E - - PUES N e e —— DRSS SN J—
¥ Zwris sugnnl * Hawtor warm up tuak 11 second * [hiww obtaireed thra 6% ol (nthede vossvon ¥ s obtwined thru 150 ohim cethode msister
|
L F Pentarde o tion Y Tromle sesticen © Biwe obtmimd thru 82 b colthesde st J

World Radio Histo
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12CU6-1215GT

| | | PLamenT | | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
£
8> &
8. 5
o f s &, o ; S ‘4’; s& /58
. < bA S
TYPE pescarnon / O Lé? aricanon /&8, f O ¥/ 3T/ ;‘, Ly e’ Té
\r 4 J/ ¢ v/ 3
L o [
HORIZONTAL Average Plate Voltage: 540 V. | | Nt I
12CU6 PENTODE 12.6 { 0.6 |HEATER | DEFLECTION |310 | 140 79 |12 Peak Positive Plate Voltage: 4.6 Kv. T-12 |59 |ocTaL (6AM | 12CU6
AMPLIFIER Peak Plate Current: 270 mA. 7rN £
12CX6 FENTODE 12.6 | 0.15 [HEATER [“ASSA . |12.6 | 126 30 e snooI 40 Cut-off: 10 uamp. @ ~4.5 V. +T~S}§1 4 |78 pBK 12CX6
.l L 1 [ i - -~ L [
’Lube }l)tg!;%e Dg)p With I, 5-5 250 mA. = 22 V. | | T
DAMPING ax. ate Current = 155 mA. 6
12D4 Do 12.6 [ 0.6 [HEATER |™3ypg Max. Peak Plate Current = 900 mA. T9 | 32 Oc:lA’:. .4CG 12D4
Max. Plate Dissipation = 5.5 Watts __l
Dl 10 | 110 | 7.5 |497 | ¥ I 13 win, =
18DBS PENTODE 126 | 0.6 |HEATER [SHASSA L cn mlm] b 116, 1 ;_z,lw 3 T-6% [10B| ¢'mx [9GR 108 &
— 4+ — L | == =
N Grid ¥ Vnltage: —28 V. DC Plate Current: 83 mA. o
—— DC Grid #2 Voltage:,HO V. DC Grid #2 Lurrént: 12.3 HA. | r
12D Q6 R 126 | 0.6 |HEATER ‘,{‘,’.",';_',!,SE?" Peak Positive Plate \(.;t:!:lagc‘: lsn‘;gt‘(}oltage: Plate Dissipation: 5.1 Watts T-12 | 56 ss"?;‘;f IOAM [ 12DQ6 P¥S
Peak To Peak Sawtooth: 74 V., (&)
Negative Peaking: 18 V. : | [
B —— - e . -1 ! '
12ESGT | rriooe 126 | 0.15 |HEATER [““A5ieer | 250 T [ e s T (35 | &5 [e0 | 12ESGT
b S I S | S (e B (B (B | (Sl o | (e - -—T 1 —
VERTICAL INT.
12EF6 BEAM € 126 0.451115ATER DEFLECTION [ 250 | 250 [18 |50 2 | s000 Cut-off: 1 mA.at —40 V, T9 |37 |ocTaL | 7 12EF6
12F5GT | triove 12.6 | 0.15 | HEATER [“ASviiper | 250 2 0.9 1500 | 66 {100 a9 [asloms VSM | 12FsGT
S SR SN | S S B [ et BRI —— - —
DIRECT G 3.070|
12Gs ORLE, 126 | 0.4 | HEATER| COUPLED 12,6 0 | 3'en 2600 85 | 22 2000—[ zsI T-634 | 9 N, [ocz 12Gs
T —+ +
12)s TRioDE 126 | o1s| HEATER[UASS A, 0 | %0 & || 2500w a0 MT-8 | 17| 81N | 69 12)5
CLASS A 250 8 9 2600 | 7.7 20 Cut-off: 10 gamp. —18 V. 6 PN
12)5GT | treopE 126 | 0.15 HEATE]ﬂL s J & G |l 3000| 67| 20| Cutoff 10 .amn. @ —7.0V. T-9 [ 35|83 | 60 12J5GT
L 1 1 | I L _ i W1 | N I | |
* Heater warm-up time: 11 seconds. F Zero signal. © With cathode of input section connected to grid of output section.
4 Input section. FD Zero signal (input section). FN Zero signal (output scction). J
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12)7GT-128)17

| | | FLament | [ TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sus | sas
s/ T
& f o“oév N (V= « '30 o
& 5 ¥ Y o~ & <)
Y L < kN
TYPE pescewemon / O = &f}& arrtcation /@S {&% /us & &/ & ‘9'% TYPE
¢ 5/ 58 ) J
/ /%
[ 250 I
CLASS A Cut-off: at ~7 V.
AMPLIFIER 100 | 100 T 1 i
g —_— T3 | M iR 12)1GT
1,J7GT (NS 12:6) | G915 JHERTHR BIAS Plate: 250 V. thru 0.5 Meg. Gl #2100 V. Cathode resistor. 10.000 ohms OGEY
DETECTOR Plate: 100 V. thru 1 Meg. Corud #2: 100 V. Cathode resistor: 25,000 ohms
p——- - +— s — =T i — — :
s so f12s |3 | 105 | 2.6 ]1650 | eo0 Cutefls § whehes @ —352 V. - Pix
12K7GT | menioen 126 0.5 |HEATER (43w | jap | 100 |1 | ‘95 | 27 | 1650 | 150 Cutofl- 2 pmhas @ — 38 V- e = “”Mde 12K7GT
- - . B Laldot | Sl ol i
12K8GT | "2, 126 [915 |[HEATER Jemvemrsn | 250 | 1w |3 | 25 |6 | 350 | 600 T9 Iu gc';‘;LJsK 12KeGT
- E - % S RS == SR IS I S | e e — i ! —
|
! R Pin -
12L8GT N e 10 Lo THEATER [P0 s | 90 ] 10 j o [ 135 | 462150 | 1w 10,008 I i Fach Sertion 16 {38 focTar |38 12L8GT
Rl )l Sl el O gt B ol il i
P o . 28 3 . 200 | 58 [ 70 Pew | oy
12Q7GT LN S LTV FRTH HUPS 0 ho ey o |l Lt L I T | sl adalw | 12QIGT
- " J - - - - 1 ! — S —— - S—_ e —
o vEmIICAL . . : p—
12RS PN TCON 128 |08 |HEATER :};’Pll:flll'l;)\ 110 | 110 | 85 | 40 33| 7000 | 13 Cut-off: 05 mA. @ —-22 V. T-541 S| " [7CV 1¢RS
- e — .1k L e e — L - - — - .- 7_r N 1
1288GT | IRER™ | 12w 015 [HEATER |V aabiems | 250 2 9 1100 | 91 |100 To |43 |85 [scB | 12S8GT
S " — L 1 i — - — L —
. d 0 Igs: 0.5 mA. th h 20.000 ohme 8 PIN
12SATGT | ueetonr 12.6 | 0.15| MUATER | converTER f(‘;: %% g {z gg :;; lm Ig:-n Sty 'h‘f::l;h e 2h:- T9 32J 5 E saD [12SATGT
P — — P— T
- 8 PIN
128C7 el - 12.6 | 0.15|HEATER | AW Aviee | 250 2 2 1325 | 53 | 70 | MT-8 [ 17 |8 N | 85 128C7
- — -} JL — - .
12SFs 1¥15DE 126 [015 [HRATER [ Aueliie 250 2 0.9 1500 | 66 | 100 T9 |35 | S50 |6aR | 12SF5GT
AMPLIT IO R 1
S - R R i gt - — ' T |
" . . 00| 1 | 124 | 3.3[208n | 700 ol 4o ] 8PN
12SF7 s | 134 | @15 | NEATHR| Poaitwme | 20| ool } | 12 3o [0 | MT-8 | 17| SN |74z 12SF7
- = o —+ - -t 4 —d L~ d—— — —_— - - - —
1287 PENTODE 126 | %15 | HEATER [ A58 AL o0 SAME CHARACTERISTICS AS TYPE 12SJ7GT MT-8 |17 [3.00N | 8N 128)7
* Tenter warn-up tunes 11 seconds

~
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128J71GT-14C7

| | { Aament | | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sus | sast
&
[®)
& ié? ﬁéf e
TYPE DESCRIPTION _\d' v Aﬁv. APPLICATION 5 TYPE
[3, J
128J7GT | rentone 126 | 0.15 [HEATER [HA3s A o | 250 Cutoff: at —8 V. T9 |32|52|an | 12S)7GT
- ; 250 | 100 | 3 | 92 | 2.6 {2000 [ 800 . 8 pia
12SK7GT | rentoor 126 | 0.15 [HEATER | A8 ehen W ee B o sl i Cutoff: 10 umhos at 35 V', T-9 | 32|80 s8N | 19SK7IGT
12SQIGT | °OLRLLLO0E | 126 | 0.15 [HEATER | “ANetema | 2og Al &5 U IRt B T-9 | 40|85 | 80 |12SQIGT
12SR7GT | DOFRBEDIODE (456 | 0.15|HEATER | A3 A | 250 9 | 95 1900 | 85 | 16 T-9 |35 |3 rN 80 | 12SRIGT
128wW7 hacihio \ Blie ol KPR (VWER T2 o ol 8 e S B E 1/ ? 2.5 1900 | 85 | 14 MTa6 |17 [ 825 [ g0 12SW7
| | U iy 1S , = (| | W ) - e b .. SR SN Rhaciil s p——
12SX7GT | tricon 126 |03 |HEATER [TASeren | 299 o e 1150 (1% To || 8MN lsnp | 128X7GT
|- — _T S 1= i e . L - . gy 1) < 1
125Y7 HEPTOnE 145 |015 |HEATER [coxvesitr | 250 [ 100 | 2 | 3.5 | 85 | 450 haso MT-2G| 17| &I | 8r 128Y7
12SY7GT | mivrons 12h |015 |HEATER |conveamr | 350 | 160 35 | 85 | 450 10w 19 | | 355 [sr | 12SYIGT
' feee 2 7 IR g S | B | e Sl
12Z3 DIoDE 126 Toa HEATER |™LEtniie J zssl 700] ss]sm 70 F,),'\" e 1223
f — — - > e _ = s I Y
14A4 RIODE 126 0.15 [HEATER [“ASeees | 290 g8 ) B [ To |19 85 |sac 14A4
14A5 e 145 015 |[HEATHR [4Neteer | 125 | 125 |9 |44 33 1 6000 17 mol“ [ T-0 [ 28|82 6aa 14A5
- - = 13 L, e - o e e e e
T E | .. 250 0.9 00 9
14Bs POTRARS O™ (108 | buts [HEATHR | Aitme | 250 .59 el T | 10|82 | gw 14B6
14C5 B Ntepe | 136 | 015 [HEATER [T A Nmen [ 315 ] 225 |13 |34 22 |3150 | s8 Mm)lssl T9 |6 [ 3™ [6aa 14Cs
14C7 PENTODE 12.6 | 0.15 [HEATER | 45 pAser | 250 | 100 | 3 2.2 | 07 | 1575 | 1000 Cutoff:at =7 V. T-9 | 26| 82N sV 14C7l

108-0NN1
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14E6-17H3

| |

| PLaent |

|

TYPICAL OPERATING

CONDITIONS AND CHARACTERISTICS

o é’ 5’@ ?o
TYPE vesarnon / & arruicanion /&8 3/ e
&
14E6 DO e OPE (12,6 | 0.15 |[HEATER |““ASipfieten | 250 14E6
14E7 DOUBLE DIODE 112.6 | 0.15 |HEATER | ASSeteien | 250 [ 100 | 3 75 |16 W1300 700 Cutofi: 2 umhos @ ~42.5 V. 14E7
14F7 O COE 126 | 0.15 |HEATER |““ASSArex | 250 2 2.3 1600 | 44 70T Each Section 14F1
14Fs DouBLE 126 | 0.15 |[HEATER |45 A | 250 |6 3300 431 GBI Znel SR T-9 |24 |8 2| 3pw 14Fl
| =l ] . = L | 1 i _ 1l | - |
14M7 PENTODE 126 | 015 |HEATFR | AS e eien | 250 | 150 |0 | 10 3.2 |4000 | 800 Cutoff: 35 umhos @ —19 V. T9 [zo 8PN | gy 14H7
[~ | e | (B |1 . - [V 1 | L L _ | | i 1 i
14)7 TIODR S 12.6 | 0.15 {HEATER |convertes [ 250 [ 100 | 3 | 1.4 |28 |29 [1500 To |26 |82 |sBL 14)7
T4N7 et 12,6 (0.3 HEATER |““ASteier | 250 s | o 2600 | 7.7 | 20 Each Section T9 |26 “"N 8AC 14N7
250 [ 100 | 2 | 35 {85 | 550 [1000 8 PN
14Q7 HEPTODE 12.6 | 0.15 |HEATER |CONVERTER 100 | 100 | 2 33 |83 | 525 [ s00 T-9 |26 | 36C |8AL 14Q7
—— -4 | 4
14R7 DO ooe F [12.6 | 0.15 |HEATER [““A35Ares | 250 100 | 1 5.7 |21 |3200 |1000 Cutoff: 2 umhos at —20 V. T-9 |26 |87 [8AE 14R7
13 PENTODE 2 | 0.22 |HEATER | ASSdeer | 135 [67.5 | 15| 1.85] 03 [ 750 | 800 ooo] sT-12 | 72 Jss“,’i,",}' SF 15
I I S il bl M ) sl M I — i | bl
HORIZORIAL | 2 150 [225 | S§ 21 [5500 | 20 ) : 6 PIN
1TAVSGA PENTODR 168 (0.45¢ [HEATER | gerisctio 23 oo s bz 1% Cutoff: 1.0 mA. @ —46 V. T-11 | 55 | Shat | 6CK 1TAVIGA
110 | 110 | 4. r 578100 | 16 N.
17CAS PENTODE 168 |04s* (HEATER 4358, [ 19| 119 [ 40f 320 | 35018100 | 1 J 4500l l T-5% | 5| ¥ ey | 17CAS
‘ 1 | 1T | T "~ Grid #1 Input Voltage: T T_' T ] |
DQ 168 |0.45°| HEATER | " Derinction 140 |28 | 83 Pﬂk e Pﬂkksam%m\;l " T THNloaM | 17IDQ6
PENTODE . .45° 2 12.3 ative Peaking: 1 -12 | 56
L g Lt Pmk 'ositive Plate Voltage: 3440 V. AL Z
Plate Dissipation: 5.1 Watts
17H3 DIODE 17.5 | 0.3°| HEATER | PANFING Tube voltage drop at [h-140 mA DC: 22 V. l 20001— 75 | T-6% | 9| ¢'mx|9FK 17H3

* Heater warm-up time: 11 seconds.

¥ Zero signal.

B Bias obtained thru 500 ohm cathode resistor.

~

108-34N1
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17L6GT-24S
l ] n FILAMENT [ ﬂ TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS I BULB | BASE
o / S& '
5/ &/ & AV P
TYPE pescasmon /O /' S & APPLICATION § /) & /8 /e
F > v
c @
INT.
17L6GT S 16.8 [0.45°| HEATER [N e 16 T s 17L6GT
e 2 i - —
Ve bRkisenion 110|110 | 85 Cut-oft. 0.5 mA. 44 —22 V T3 | 5| ¥ [rcv
1IRs PENTODE 16.8 (0.45*| HEATER [ DESLECHA ut-oft. 0.5 mA. & —22 -5%% 7 PIN 1IR3
worizoxtAL | e | 125 | 0 |t6s |15 5 PN
18AS = \toe | 185 | 03°| HEATER | pEfLEctin | 00 155 (17 40 | 1.1 | 4800 27 T-9 | 41| gerar [6CK 18AS
19 DOLSEEm 2 | 026| DC FIL. At | 135 0o |10 1o,oooJ 2.1 1 ST-12 | 70 {345 | 6C 19 -t
— ’ —d et ot el cer e e c
19BG6G | "%z 189 | 03 | HEATER | “DEeiection |20 | 250 |15 O PR [N 4 1 @ =45 Y ST-16 | 83 | B43 |sBT =
6 PENTODE : : - AMPIIFIER | * . ¢ -N - - L 19BG6G ‘ =
ﬁ .
HORIZONTAL | R
BEAM 60 | 250 | O 180 |18 S PIN
19BG6GA| "“rekrone | 189 | 03 | HEATER | = DEFLECTION | 555 | 950 {15 | 75| 4.0 | 6000 | 25 Cut-ofi: 1 mA. @ — 45 V. T-12 | 62| ocraL [SBT | 19BG6GA e
-
19Cs TRIFLE OIOPE 1189 | 0.15 | HEATER (A% Arier [ 100 1| os 1250 | 80 100 T-6% | 89 mn |9AE 19C8
|CLASS A Aup. & | 100 LG d= 850 _‘3320% 7.1 38
19)6 DOUBLE 189 | 0.15| HEATER | MIXER Oscillator Peak Voltage: 3 V. T-5 4| 2= N7BF
) LLED service ' |150 e 48 1900 110.2 | ghore Circuit Input conductance at 160 me.: < 7PN 196
96 umhos.
TRIODE CATER |OSCILLATOR (! 100 57!5 5800 _;159 40 | 8| 2N |oak
19Xs Feliope | 198 | 0.15| HEATER OSGiRgATOR o 250 | 150 7.; 1.6 :% sof T-61% gux Yo 19X8
20 TRIODE 33 | 013| DC FIL. |45 Mrier | 135 25| 65 525 | 63 33 | 6500 |0 uJ | T-8 | 14|95 | 4D 204
24A TETRODE 18 | 17s| HEATIER |CUASSA on [250 | 90| 3 | 4 1.7 | 1050 | 00| 630 ST-14 | 79| 5'ns | sE “AJ
24S TETRODE 25 | 1.75| HEATER | ““4558ren (250 | 90| 3 | 4 | 1.7 [1050 | 6on{ aie ST-14 | 79 | § pox ssJ 24§ J
g — L ==1 | | — - -
* Howtsr wirm-up time 11 #cands I Zero signel A For #ach sction o] Bows st revmmadon], Cithesds bime SO e fiir both unis
D Fixed bias not recemmended. cathode bma: 810 ahnm for both units
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108-8NNL

N\
25R6-25D8GT
i FlAMENTI ] | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sus | sas
kr od
" Q <
TYPE DESCRIPTION -\-.\d'v" c?; ét' S/ & "?eo TYPE
v
2BAS PENTODE HEATER {43 Ane.  [160 | 120 |18 |33 2375 5000 | 2.2 | Signal:12.7v.RMS |MT-8B| 20| 1 FI¥ | 75 25AS
—— i [l e | |- L e | N | B = i L o I BN )
25A6GT | rentoDE 25 | 03 | HEATER |5t ren | 160 | 120 |18 |33 | 65 |2375 | 42 5000 | 2.2 T-9 |as| ZEN |15 | 25A6GT
¢ ¢ | B S B I I S— SRR
PENTODE UNIT
SSATGT | *9%% 0 |25 |03 |HEATER Asclassa | 100 | 100 j1s | 205 | 4 (1800 [ sO 4500 | 0.77 T-9 | 35| 35N | sF | 5AIGT
 — 4 _-T S — S S S - 4 —_— — - 4 -1 <+
25ACSGT | Triore 25 | 03 |HEATER [FO5imiraa® | 110 +15| 45 3800 [15.2 | 58 Grid Current: 7 Ma. T-9 | 35| S50 |s0 | 25ACSGT
25BS ROUBLES 25 |03 |HEATER 4558, ea |10 | 110 [0 J4s | 7 {2200 [115 2000 | 2 Signal: 21 V. RMS [ST-12¢| 74| $'omr | 6D 2585
CLASS A 206 I 1354 23' i éi I 1.8 |S000 |18 T ] —2?00__7_1 T B N 7 PIN
gsuG PENTODE 25 |03 (HEATER [“U%lees |05 | 102 |16 |48 | 2° [sron 15 s 2| S ST-14 77J o N6 25B6G
oDE 1 06 1500 | 78 112 8 rix
!sllG'I‘ T ooe |26 [ 045 [HEATER (“Affbfvrren [190 |00 |3 | 00 2 (300 | 1ot |35 T9 |33]|&5% [sT | 25B8GT
i i i B N S 1 =1 (- o1 S : —al o ] e _
25BKS PENTODE 25 0.3 {HEATER [“*A33 A ep [250 | 250 | 5 |37 |10 [8500| 100 6500 | 3.5 T-6% | 9| ¢'IN; [9BQ 25BKS
HORIZONTAL = MED.
25BQ6G A | renTonE 25 | 0.3 |HEATER | DEFLECTION | 250 { 150 [22.5 | 55 21 |ss00| 20 T-11 | 56| ocTAL [sAM25BQSGA
AMPLIFIER 7 PIN
!lCCG B M topE |25 | 03 |HEATER |43 e, 135 | 135 [13.8 |88 | 3.5 [7000 | 9.3 2ooo| 3.6—[Signal: 99 V. RMS | ST-14 | 77| J BN | 35 25C6G
— HORIZONTAL T- T INT.
BEAM DC Power Supply Volt.: 350 V.
25CD6GA | *Feirope | 25 | 0.6°| HEATER| DEFLECTION 170 & [ 92 | 155 | 7500 38 | Togal Power Supply Voit.: 500 V. |ST-16 | 83[ ocTaL| sBT] 25CD6GA
Plate Dissipation: 7 W. INT.
HORIZONTAL
25CU6 PENTODE 25 0.3 | HEATER | DEFLECTION | 310 | 140 79 | 112 Grid #2 D!:ipa!ion:l.ﬁ w. T-12 | 59{ ocTAL |6AM 25CUs
AMPLIFIER Peak Plate Current: 270 mA. 7PN
25D8GT | “IRGJN"F| 25 | 05| HEATER | “d83hen [ 199 100 | § | $3[ 27 | 105 | 200 [ 100 | Cutofi: 2 umhos @ —35 v. T-9 L“ L},’c;‘{{ {SAF 25DSGT
L e = N EE— I | o — T S B — 3 SN = - - S —
* Heater warm-up time: 11 seconds. 4 Bias obtained thru 300 ohm cathode resistor. J
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25DQ6-27

| | | Pament | | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sus | sas
o
: f f f ot /€ bt f = e
\7 s e Lo ; vy i & o
A Q <
TYPE DESCAIPTION T/ f?if i fré ?fy Pp,v A»;Cl'.* :?% =3 N i’ J«f TYPE
g /¢ £ COYE T &
Grid ¥1 Vultve: -28V. DC Plate Current: 83 mA.
. n DC Grid %2 Voltage: 140 V. , DC Grid #2 Current: 12.3 mA. Eons
925DQ6 B!lcl"rl'ron! 250 | 0.3 | HEATER HOD.I;g:gnon Peak Positive Plate }}?!nliaﬁ.lsr?;gt\\.’ultagr: Plate Dissipation: 5.1 Watts T-12 | so| 7 rin | 6AM 25DQ6
AMITIRIES Peak To Peak Sawtooth: 74 V. Gl
egative Peaking: 18 V.
r‘_ 1 S = -1 — N . » T - 7 D 11T -3 T —
EAM 1o 1o 75]37 | 7.0] sse0]i60 2500 | 1.2 XN,
2sFs "Pfhtope  |25.0 | 0S| HEATER| “Aitrien & y10| 110] 80|78 | 136 4500 | 209 T-5%] S| 7.n |7CV 25FS
25N6G D 25 |03 |HEATER 435t ren | 110] 10| 0 |35 7 |2200 [11s | 25 | 2000] 2 sT-12¢| 73| L5 [ 7w 25N6G
HALP-WAVE Peak [+-600 mA. max. 6 PIN
2BW4AGT o Ee 0.3 | HEATER | “ggcririne Hot-Switching Transient Ib for 0.2 sec. max.- 3.5 amp. max. 3501 1250} 125 | T-9 |35 octar [4CG 2BWAGT
SX6GT | oumLE 25 |0.15| HEATER | PAHECHAYE, 125 60| T9o |3s| ] 0 | 25X6GT
= R [ e[ L - N SR _ B (N I (i) P [ | o S |
IAI.!‘-WAVI_‘ Tube Voltage Drop at 125 Ma.: 18 V. 6 PIN
25Y4GT | oooe 25 {015 | HEATER [ "gcTibien Max Peak Pate Current: 250 Ma. 125 75 | T9 |32|octar [5AA | 25Y4GT
T, e HALF-WAVE T - Max. Peak Plate Current: 750 Ma. " m oy [ -_06 rm- 1 1
25Z4 DIODE 25 |03 |HEATER |"Agchien Tube \oltage Drop at 125 mA.: 12 V. 125 125 | T-9 |32 octaL {SAA 25Z4
[— T I T T __-HALFEAVEA- - | T 1T 1T | — 1 ¥ ]
2sZs DOUBLE DIODE |25 0.3 |HEATER| Soriile® DC Current for Each Section 235 | 700 | 75 | ST-12 | 70 [ S4y | 6E (1741
DOUBLER
HALF-WAVE 7—— T 1
2526 DOUBLE DIODE |25 | 0.3 [HEATER | BECTIFIEK DC Current for Each Section 235 | 700 | 75 [MT-8B 20| gcfar | 7Q 25Z6
DOUHLER _
26 TRIODE 15 [105] FiL.  |EASSA L en | 180 1150 8.3 ST-14 |78 35 | 4D 25
26ATGT | POYBLE »  |265 |0.6 |HEATER |45 Amen [265 [26.5 5700 1500:[ 018 T-9 |46 |85 |sBU !6A1GTJ
B Il Tl i 1 B o bl P S 1 | ]OCTAL | [E=
26BK6 DOUBLE DIODE | 265 | 0.07 | HEATER | “455iemn | 250 1600 100 T-5% | 5| 75w |7BT 26BKé6
| T S S | s =0l ) ol B § - LK L = -
26CG6 PENTODE 265 |0.07 {HEATER |53 8 rige | 250 | 150 2000 Cutoff; 40 umhos @ —24 V. T-5% | 4| T'mx |7BK 26CG6
87 [moua 2.5 [1.75 |HEATER | 4538 ves | 239 4 4 | sT-12 | 70 Fs",’.‘f,f SA 27
| | i St | L 820 | e Ss S |

B Single tube. © Two tubes in push-pull.
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2815-36
! | | FLament | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | eue | mase |
RE! W
L CONDENSER INPUT
& o < & ;-
VENT S o e, /¥
TYPE DESCRIPTION Ad‘ E 466. APPLICATION v‘);A ron *_{b ;—’* TYPE
/ AP 74
28Z5 DoSer® 28 | 0.24 | HEATER| PR i eR 450! 1250 l 100 | T-o | a0f 3568y 2875
L s ik | - . ] e | z
30 TRIODE 2 |o006| DC FIL.| A ArEs | 180 sT-12§ 70 S om| 4D 30
—_— —_— — — - —_— - —_— —+ —3— +4- R — — ——- - - ——
LI R N ) L e el |oa | i aem] e
= SE==" =R R = L 1 e o — g
32 TETRODE 2 |oos| FIL | AMAwEe |180]ers| 3 | 17 o.ﬂ 650 [1200 | 780 sT-14] ] Ppis | 4K 32
MRS Y |55 il S e I _ =L ] -y
LIGT | mopEstan |40 |03 | HEATER| “A8hAen | 90| 90 s {38 | 3 feooo| 15 | 90 To | | S50 ] sz | 32LIGT :
= i Bl DOSe=@l + ===t M5 8 R Tt & == ] — —
- . 4 0 » 5 _o | wen .
o e 2 |oze| pe Fr | “iShvun | 139 | 136 ﬁsﬁgs 3 (10| o | % ST-14 [ 781 Sipom | &K 3 o
Pt— =L - . y NP S— SEPNENEN W— - -
& o
34 PENTODE 2 |oos| De Fr | ASRAee | 1B0[615 |3 | 25 L | 620 {1600 520 | Cutefi 15w @ 225V, |sT-14 | e SN [ ew 4| o=
N + S ||y SN S— | LW 1 s R 1) . = -l
38 TETRODE 2.5 | L.75| HEATER| A% Arer 250 | 90 | 3min. 6.5 | 2.5 | 1050 | 400 | 4201 Cutoff: 15 umhos (@ —40 V. ST-14] 79| ™| SE 35
200 | 125 1 0 437 | z07[6100] 34 5000 [ 3.0 : »
35AS5 P Moo |35 | 0S|HEATER| “A%eiieer | 110 | 110 7_5140, sor| ss00| 14 2500 | 1.5 | Swnal: 33 V.RMs| T-9 | 30 8 rnloaa 35AS5
dl, S §
35Y4 DIODE 35 | 0.1S|HEATER | BALEWAYE, Peal Plate Current per Plate: 600 wA 25 mﬂ 100 | Teo | 25 8 ZN|sar I5Y4
3523 DIODE 35 | 0.1S|HEATER [ PALE WAVE 235 | 700 | 100 | T 308N 4z 3573
——— e e 4 LS al
3ISZ4GT | orooe 35 fo.as|HEATER| ™EEchiEs 235 | 700 f 100 | 1o | as| S5 Isan | 35Z4GT
e || N | S (D= o | = =S
526G D s 35 |03 |HEATER|PALE S AVeR DC Current for Esch Suction 135 | 700 | 110 [sraa] | 25| 0 35Z6G
- s S—i - . s —— | . ~ " R——
36 ETHODE o |03 [HEATER] 4% rex 2so| % | 3 | ) | 1.7 Inoso Isso |595 | sT-12 | 72| 5o | st 36
S —_— ——— — — — — - — — —— — —
L ¥ Zwro mignel
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(’ )
37-48
| | 1 ALament | i | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sus | sas
¢/ 8 % WA
& Lt' Py
TYPE DESCRIPTION _\5 ? &SJ$ APPLICATION L §>
)
37 TRIODE 63 |03 |HEATER| A% Ar | 250 15 Il 5 1100 | 84 | 92 ST-12| 70| Sor
1 PENTODE 63 |03 |HEATER|““A55 A iex | 250 | 250 |25 |22 | 3.8 [1200 | 100 | 120 10.000] 2.5 I ST-12] 2R
CLASS A - R
39/44 PENTODE 63 |03 |HEATER| avpuirer | 250 90| 3 s.sJ 14 1050 Cutofi: 2 umhos @ —42.5 V. sT-12{ 72| 'A%
[ | I AE e SN | | S| VS
40 TRIODE 5 |025|DC FIL.| 455 Amen | 180 3 | o2 F 200 | 150 | 30 | TLoad Resistance: 0.25 Megohm | ST-14| 78| 3"e: -t
s e i e
41 PENTODE 63 |04 [HEATER|“455Anee [315 | 250 |2t | 25.57| 4.07| 2100 | 110 9000| 4.5 | Signal:12.7 V. RMS| ST-12| 70| 3| 6B 41 =
[~ ]
CLASS A 285| 85|20 |38 | 7 |2s50 | 78 7000 48 o ... , MED. o
42 PENTODE 6.3 |07 |HEATER| ““Xbiirer | 350 | 250 | 16.5 | 34 6.5 2300 | 80 7000| 32 [Signal: 11.6 V.RMS|ST-14| 78| 6 pin | 6B 42 P
= | 9% § - ] B [ -]
. CLASS A 160 12018 [33 | 65 |2375 | 42 5000 | 2.2 |[Signal: 12.7 V. RMS oo | steD.
9 EECTR 25 |03 |HEATER| xvpirrer | “95| 95|15 f20 {4  [2000 | 45 4500 | 09 [Signal: 10,6 V. RMS | ST-1#]| 78| 6 pux | 6B 43 =
- b ik v{ M . m
3 T 3 I MED.
43 JRIoDE 25 (15 | FIL [ RSheen | 13 3ts |3t 00 168|333 | 3900 Z8as ST-14 | 78| 4 oy | 4D 4
N N —— - e c—
4523 DIODE 45 | 0.075|HEATER | PALE.WAVE mw 350 | o5 | T-s14| 4| 7'pin {5AM 4523
s U
45Z35GT | piooe 45 | 0.15 |HEATER| ®ALETAYE, 235 700| 60 | T-9 | 35| S2N |eaD | 45Z5GT
CLASS A Grid bias measured i o ram B
250 33 |22 |zsso 238 I 56| 6400 1.28 bl
AMPLIFIER D
4 TETRODE 25 | 175| FIL. = ” rom center | o7 16| 84 | 222 | sC 4
cx‘/‘\‘sysu;ml £| 400 0 127 urr‘zl:t ;:;";;:pm 5800 | 20 Load is plate-to-plate
s ul S e ffcs JoATE N, ] _ ==Y — | R, SR A S .
47 PENTODE 25 |15 | FIL. |4 Meex | 250 | 250 168 (31 |6 |2s00 (00 150 | 7000 | 27 ST-10 | 84 | 8o :m] 47
48 TETRODE 30 104 [y SE | AR Arer | 125 ] 100 |20° |56 | 9.5 [3900 1500 | 2.5 ST-16 | 84 | &5 | 6A ﬂ 48
. |1, sl —— = .o |~ [ X =il
L B Cirid tind to plate. ¥ Zero signal, E Two gride tind together.
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49-568

| | | Aament | | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sus | sas |
RECTIFIER
CONDENSER BePUT o
? f ée"' ls
& g" g
$
TYPE DESCRIPTION ﬁi jf :’4 iéJ k{}' “gf V .r" TYPE
~
T
49 e Ilz { mIee JER A [Tms 4.175| 47 [11,000 | 0.17 sT-14 | 78| §'50x | 5C | 49
| S B e |l =
S0 TRIODE sl FIL. C'-ﬁs,.,fm“ 450 8 |38 | 4350 46 ST-16 | 89 | 45w | 4D 50
: ) lctassa  |200 | 125 | 28 | 4000 | 3.8 T soAs|
S0AS L3 | ]‘ons HEATER [TASS A, e [300 | 110 2000 | 71 T-9 | 30| 8 2N |6aA S0AS
S0OAX6G | "L s0 |03 |HEATER L wANE | 350 1zso| sT1a| 77| 2% | 70 | 50AX6G
— | ; - — [ | 4 d Enhifateied
SOBKS BEAM opg [0 | 0.15|HEATER| 4558, ze | 110 ] 110 6500 | 3.5 T-63| 9| ¢'%x [9BQ 50BKS
50C6G R ooEs |50 [ 015 IHEAH-,R O tiFER | 200 | 135 18.3 2000 | 6 Signal: 10 V. RMS | ST-14 | 77 | JEW | 75 50C6G
- i Ml | i B il § | S it R i [l S| O ]| e
- | 1 >
50X6 bogbLE 50 | 0.5 [HEATER HoLEWAvES zssT 35 | T | 30] 82N 745 szi‘
[ Y oBouBLER 17 65
rE With plate current pussing through T 8 1sis
S0YI1GT DUUBLK DIUDE |80 | 0.15[HEATER A-W RECTIFIZR N ot hmpiand tappedlRedter setion 2 . T-9 | 35 AN | 30YIGT
| SECTION
- [ - 8 pIN
50Z7G DOgRLE 50 | 0.15 |HEATER |MALEFAYE, 235 65 | ST-12| 69| ScoaL [8AN 30Z7G
- -4 - B —_ = e —_—
1 CLASS B 100 0 357 Current and output wﬂm Load is plate-to-plate
|53 DOUBLE 25 | 2 |HEATER| _AMFHIFIER ., {ocibothiseqiagns ] sT-14| 78| 3505 [ 7B 53
| i A AriEe fsw 6 7 3n | | 3 Both sections in parallel
| 58 DOYRLE DIOBE | 25 | o HEATERICLﬁm,,“ 250 20 8 1100 | 7.5 | 8.3 |20,000 | 0.35 sT-12| 72| B | 6G 111
B e — — S
55$ DO R IR, | 25:5 (R 1:0) llEATERlC'-ﬁ’,{‘,F,B. 250 0 |8 1100 | 7.5 | 8.3 |20,000 | 0.35 sT-12 | 72| 555 | 6G 1111
56 TRIODE 25 | 1.0 |HEATER |“A5hAren | 250 135 | s 1450 |95 [13.8 ST-12 | 70 |Th | 5A 56
. — _l 1 RIS .S S 1 -
56S TRIODE 25 | 10 |HEATER | 455 Arms | 250 135 s 1450 | 9.5 |13.8 sT-12 | 70| $'hn | 54 56S
T (| | _l =2k 1 1

¥ Zero signal.

108-9001
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57-84/614

l FILAMENT I TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS r BULB l BASE r
o
TYPE DESCRIPTION _\ov & APPLICATION
b TYPE
LA
57 rl_\inm‘ ”' ATER WHEH n % | 57
5_'7 e 10 [HEATER (4% B 1600 | 800 Cutalt: ¥ umhos @ —S50 V. ‘.",:,';}- 58
e S— ’,__ -+ — ——
. LASS A
59 l’f\IﬂI: '2.0 MEATER [“48% 1 eme 2500 | 40 a1 .’I“PN 59
TJOAIGT | "9PE 0.15 . PEé“m.D-r\ 18w o
VOGN, | HESTNR Aximiriee 5800 ml;l\‘L | TOATGT
A TRLOD! | .t J 1, =y
= {0—" | Lol \‘1{11-110 1760 | 174 TR :',':'\ 71A
IWUBLAE DR [ ] oL J 75 |
=8 iR10DH o ‘_r'” ATER |35 ieren 1w | 91 *n'lf:\h 75
DOLBLE DIGDE LASS A " ar | . S |
l’s  TRIODE ,(B HEATER . 3‘\;}1'"" “ “ 2 100 | o1 suaLL 758
76 TRIODE T (LA & 1450 | 95 Y
7 : 03 [HEATER | “{Zrlinme o | 12 T 76
rLASS Al -
77 PENTODE ‘o_t HEATE R- —\v.n‘(ru . 1250 | 1000 e 1
78 FENTOIDE 03 |HEATER|CVAS & 1950 | 600 2 umhos @ —415 V. SMALL |
e = ; | awriiries 1275 | 300 | 3 s @ — 385 V 6 PIN L
BOUBLE LASS ™
_1_9 TRIODE O.E _»Hl.\ R A Mot 79
80 LOUBLE DIODE 2 EIL D et s 350 MED. 80
4 N
]
81 DIODE HALF-WAVH t {
[ =} 4 1.25 F_’E RECTINIES 700 89 | P 81
BERCUAY p— - _‘-1,- —
TILLFD SULL-WAYFE
(™| R L S 150 = .
DOUBLE EULL-W . |
3V Stk 2 |HEATI }f KR v 315 i 83V
84/6Z4 | povsLe piobe 0.5 | HEATER/| FULL-WAvE ) s =
RECTIFIER 325 B, pix 84/6Z4

World Radio Histo
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85-713A

] | | Aeament | | | TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS | sus | sas |
-
2z
7/ E12/e /¢
& 5 / TYeE
TYPE DESCRIPTION K\ %3 $ 5
SMALL
85 DOIPLERIOPE 1 63| 0.3 |MEATER| ““A%leme | 250 0 R 1100 | 75 |83 |0000] 035 S 12| 72 5wl G 85
L= il S e B '] el || 22 | N S o el ] (5 | = 1 1 1| Gl (S it
89 PENTODE 6.3 | 04 [HEATER|““ifieen | 250 zsrl 25 |32 | 55 |1800 | 70 |125| 6750] 3.4 sT 12| 72| 05| oF 89
B ] - T T —.BEG:IT;.Z;S'E‘ T T T B = _5
105 | tos| s2|43 |4 |s300]| 17 4000| 08 5 1LY/
u;LG.’{ biope mEau | 117 | 009 [HEATER| Ribrieien_ | o | ) S5 |sa0 War
HADSNSIOWE 117[ 3501 75
S i I | mectiFier | ) - Ja : i S - -y
Bzi\:nl’(ivg!l 3000 2 <
» 100 { 100] 6 | 51 5 btiooo| 16 1.
1MINIGT | P19oEBEAM |47 | 000 |HEATER| Sittiriee B il A T || &5 [sav | 117NIGT :
L o n7| 30| 715 P
RECTIFIER - i C o 1 Py
[PrTTErR pr— D) T, l 3 .
1IP7IGT | MRt | v [earex |l a wsJ 1051 5.2 43_[4 lssool 17 1 1 4000 | 0.85 T-9 | 41| 308 lsav | 1IPIGT| ©
g — SIENASELIFEER D | 1 i - ] il JLl="""3 -~
MIZAGT | prove 117 | 0.04 |HEATER | FALEWAVE, 17| 30| so | To | 28| S5 |saA | 11TZ4GT
| | Bl Bl S[L38 4 - . B | ] i R
117Z6GT | vousLe probe | 117 | 0.075 [HEATER | #ALEEFAYE, DC current for each section 25| 100 60 f T-o | 35| 20| 70 | MIZ6GT
183 TRIODE s | r2s| FiL | AR e | 250 60 | 25 llsmll.s |3.zl 4500 2 ST-14 | 78 g‘f;}’,;4 4D 183
316A TRIODE 20| 365 | FIL. | A CirEr | 450 250 |80 7.5 T-4% ACORN# 316A
485 TRIODE 3 1.3 |HEATER [ “ASetieier | 180 9 6 1350 | 9.3 IIZ.S | ST-12 | 70 [ $'5 | SA 485
TOR
703A TRIODE 1.15] 4.5 FIL. os?.&lﬁr?h 350 2075 T-4% ACORN 703A
BALF-WAVE Max. Peak Inverse Plate Voltage: 35 Kv. Max. Peak Plate Current: 500 Ma. 3 \ SA
T05A Tot 50} FIL. RECTHER | Max. Avg, Rectified Plate Curtent: 100 Ma.  Voltage Drop (In = 365 Ma.): 300 v. | T4 A 70
: 1 | | | I E—
L713A | PENTODE 6.3 | .175|HEATER | 455 rier leo 1zo| 2 [ 7.5[ 25 L4000 zsol T-414 ACORN 713A
- B - - - . . - - . W— - — - _ -

Lhh9s 31VIid

forld Radio Histor
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717R-XXL

e

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

| sus | eas

dg A
DESCRIPTION A;‘ Y«f &é‘;‘& Am—

950

954

717A

XXD
XXL

0.05

Ju_Jb

174 HEATER

0.12| DC FIL.

0.t5 | HEATER| 14
|

0.15 | HEATER [ H455.8

0.15 | HEATER

0.45 | HEATER [

[o.zs {HEATER oA

0.15 | HEATER |™

0.15 |HEATER |"%F,

0.165 HEATER | ' HF,

ACORN TMIA

2 | 950 | 105 [100 13,sool o.4sJ el |5 950

B N AL ]

63 | 1400 1500 954

IRt IAEN — | | s

IB™ “Joj L B wors| | 956

1;0”6_- - — —| soL_ ) sA-z-__izg

251- IzsooI;_—[ - Eﬁ- 62-_16’:

Plate: 250 ¥. lhru l Meg 6.24 Ma. Shadow Angle: 90" at Zero Blal gcl;l‘r;- 7AL 1629
B | 2soo| 6 l 1 7,,,,,—— __1—65;

Max. AC Plate Voltage: 117 V. RMS

0.15{ HEATER

0.16 |HEATER

0.32 | HEATER

Max. DC Output Current: 5 mA. Acors | 4B 9004

Max. AC Plate Voltage: 117 V. RMS . -

Max. DC Output Current: 1.0 mA. ACORN |SBG 9005
EDE P Py —

0 |25
7 |20

| World Radio Histo
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BASE DIAGRAMS FOR TUBES NOT IECOMMENDED FOR NEW EQUIPMENT DESIGN

- TUNG-SOL iy

5AD SAF 5AG SAM

\ _J

TUNG-SOL ELECTRIC INC. ELECTRON TUBE 0IVISION IELD, MEW JERS'Y, U.S.A. CGCTOBER 1, 1958 PLATE #5341
orld story|




BASE DIAGRAMS FOR TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN

- TUNG-SOL ~

World Radio Histo



BASE DIAGRAMS FOR TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN

- TUNG-SOL ~

6F 6G 6H 6)

THENG-B0L TLIGTRIC INC FLECTRON TiBE DlVlSlvng - M’L,D_lefllt‘lﬂ MEW JERTEY, #.S5.A FCTORER 2, 18 FLATE




BASE DIAGRAMS -FOR TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN

r TUNG-SOL -

World Radio Histo



BASE DIASRAMS FOR TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN
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BULB TEMPERATURE CURVES

\_

TUNG-SOL

BULB TEMPERATURE CURVES

One of the most important factors affecting the useful life of electron
tubes is the temperature at which certain parts are required to operate.
In the past this has been controlled largely by electrode dissipation
ratings. Recently a few, but now increasing number of tube types have
been rated for the maximum allowable bulb temperature in addition to
these dissipation ratings. The following curves relate the approximate
"hot-spot" bulb temperature to the total dissipation {including heater
power) for various sizes of bulbs under arbitrary refererce conditions.
Therefore, if the dissipation is known, these curves may be used to
estimate whether ar not the bulb temperature rating would be exceeded
under such conditions. However, sufficient departure from these
conditions would require actual temperature measurement.

The curves may also be used tofind the approximate dissipation indirectly
from bulb temperature when complex non-linear voltages and currents,
such as are frequently encountered in radar, pulse and television
service, make measurement by conventional direct methods very difficult
if not impossible.

Data for the curves were taken by applying D.C. voltages tc the indicated
representative types in a 5" X 5" X 7" enclosure, and measuring the
hottest bulb temperature with an iron-constantan thermocouple made
of .003" wire. This "hot-spot" is usually found two-thirds to three-
quarters of the way up the plate structure near the place where the
plate is closest ta the glass.

Any bulb temperature measurement should be made with a thermocouple that
is made of very fine wire. In addition, great care must also be taken to
minimize convection cooling, and to allow sufficient time to obtair a
stable reading.

)
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STANDARD ELECTRON TUBES
MIL-STD-200D

0ZSS 3LVId 6561 “L ANNT "V'S'N 7 "N ‘G131IW0019 NOS'AIG 38NL NOYLI3TI "INI D1d1D5313 TOS-ONNL

RECEIVING TUBES MAY 29, 1958
Lo — PENTODES MIXERS POWER OUTPUT
RUSIACE OI0OES TRIDDES TRIDOES REMOTE SHARP CONVERTERS PENTODES TRIODES ER
1.25 and 1.4 11A3 — t3A5 — +"1AD4 — +3B4 ~ t1B3GT
*1AH4 va t122
145672
$+6088
50 -~ = = - - - = = |SRAWGA
15YIWGTA
6.3 *5647 16CaWA H12AT7WA 15749, 6BAGW 16AHE 125636 12E30 5687WA 175641
15726 GALSW +5703WA 15670 1+5899 16AUSWA 15725, 6ASEW BAGTY 16080WA 16203
*5829WA *5703WB 15751 *6206 15654/6A K5W 15750, 6BEGW GANSWA
t+5896 t*5718 *5755 *5702WA “5786WA 6BG6G
1*6110 tee719 $5814A 5702WB 1RLAWGR
5744 WA 1+6021 145840 145639
+5744WB 126111 +§205 15686
*6222 16112 13902
*6633 16005 6AQ5W
6094
6384
TRANSMITTING TUBES
TWIN PULSE HEGHIEIERS CLIPPER
TRIODES TETRODES TETROOES MODULATORS P ohs o TUBES
100TH 14-400A 1832A 13D21A 12X2A 074A/ 1003  857B tC1K 13829
250TH 14021 15894 13E29 13B24WA 3B 8698 884 t4B31
1450TL 14-65A t4C35A 13718 13828 1005 *5643
811A $4X150A t4PR60A 836 4B26 5517 15684/ C3J A
4X250 5C22, HT-415 1616 14832 5685 C6J
15933WA t1258 18020 6C 15696
15948 16B 15727, 2D21W
15949
16130

* Subminiature type
1 Also U.S. tubes on NATO prionity list of electronic tubes (valves).

S3gNL NOYLD3I1I AQIVANVILS



STANDARD ELECTRON TUBES

MICROWAVE TUBES MISCELLANEOUS TUBES AND SEMICONDUCTOR DEVICES
GAS SWITCHING DIODES VOLTAGE
MAGNETRONS KLYSTRONS DIODES TRIODES CATHODDE RAY (CRYSTALS) PHOTOTUBES REGULATORS
A 1 12BP1 FINZIC P21 TORZWA
2514 18354 1823 2K22 2822 5893 S = s JHOCARR
14350 1B36 1B26 2K26 SAFP (1, 7) t1IN25 5651 WA
4152A 1B37A 1827 t2K28 12?,’17‘}* 7A,12) Hng? R
14154-5% 1B44 1B50 2K2% 5FP14A t1N32
1478 1B51 1B55 2K50 5JP1A +1N53
15586 1B52 1B58A 16BL6 ;;’;g“- 114) f}mgs
5607 1B53 1B63A 726A,8,C +10KP7 1N253
15657 1B56 5853 5981 12SP7D 1N254
6027 5792 5863 6310 1N255
1N256
5793 5865 6312 IN277
5883 5927 mig;
EkE 1N458
5922 1N459

* Submimature type. -
t Also U.S. tubes on NATO priority list of electronic tubes (valves).
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MILITARY, INDUSTRIAL, AND PREMIUM TYPES

_

TUNG-SOL ~

MILITARY, INDUSTRIAL, AMD PREMIUM TYPES

The informatiod is this sectind iselidee dete an tube types net intended
far e it tertginment field. incluztrinl typ include thy-
ratrons, calid=cathode prid contrelled tubes, cold-catheds requlator wnd
referercy tenen, anri onss tutses for powser supply wrvice, etc. The
m Titary #nc premiam ypes include types ntended for military and in-
fuatrinl application, such a4 Mirbcrne #ne mebily eouipment, which re-
uire the steeat ie parformance wnd rel ability uncer smvere conditi
ot wwttarica’ 1 yibratios,

Much af th it on premium and ailitary typel h been taken from thi
WIL-t~IC specificaticrs in effuct &t the time of publication. whilesl]
f ble prezautio have bewr tuken 1o astsure the srcurssy of this
mitarinl, TUNG-SOL FLECTRIC INC. #isum no Visbility o~ ry ponsibility
ith regars 15 its use.

S
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SERIES REGULATOR TUBES

s TUNG-SOL ~N

SERIES REGIULATOR TUBES

POWEE DISSIPATION

Total iate Dissipation 26t0 30 W. 60 W. 100 W.
Low Mu 6AS7G 6336 7241*
0 B0SOWA* | 6336A*
Medium Mu 5998 6528* 7242%

TYPICAL VALUES FOR REGULATOR SERVICE PER TUBE

Pamrtemy 8. A

Total Plate Range of Tube Minmum Grid Voltage

Type Current Voltage Drop Tube Drop Swing

6030WA*, 6ASTG 200 mA 75 v. 35v. 50 v.
100 20 5 140
5998 200 30 45 20
-~ ) 100 20 . 30 : 52
£336A%, 6336 500 30 [ = 25
—_ | 200 Al 1) 9
6528* 400 55 ¢ 10
- 200 e % 45 35
1241+ 750 35 50 25
L 300 e 200 35 110
7242+ 600 30 70 13
250 335 4G 45

OTHER PERTINENT CHARACTERISTICS PER TUBE

Max. Max.
Type Plate Plate Mu Gm Bulb Construction
Current Voltage
6080WA*, 6AS7G 250. mA 250. V. 20 14,600 uM T12/8T16 Twin Triode |
5398 280 275 o5 28,000 STi6 Twin Triode |
6336A*, 6336 800 400 & 27,000 T716 Twin Triode
bh28* | 600 400 €0 | 74,000 TT16 Twin Triode
. = Single Anode
7241* 1000 400 2.1 40,500 718 Three Cathodes
3 » T Single Anode
1242+ 900 400 q.cC 111,000 TT18 Thres Cathodes
“Rugged, long hfe tubes CHATHAM ELECTRONICS
Division of Tung-Sol Electric Inc.
5.15-58

. i)

TUNG-FOL ELECTRIC INC. ELECTROM TUBE DIVISION RtOOMFIE 0, WEW JERSEY, U.S.A. MAYT 1, 19859 PLATE #5493







samrzsmu. o A

RLATE
2018
vuNE 1,
19%8

TENTATIVE DATA OA2

TUNG-SOL

I
VOLTAGE REGULATOR
3 MINIATURE 1YPE
]
s
f COLL-CATHODE GLOW D ISCHARGE
2.§:l
3
MAX |
531" ANY MOUNTING POS ITION
2F
MAX
W
80TTOM VIEW
GLASS BULB MINIATURE BUTTON
7 PIN BASE
THE OA2 IS A COLD CATHODE GLOW-DISCHARGE TUBE USING THE MINIATURE CCN-
STRUCTION, IT IS ,NTENDED FOR UGE AS A VOLTAGE REGULATOR TO MAINTAIN
CONSTANT VOLTAGE ACROSS A LOAD WITH MODERATE CHANGES IN LCAD CURRENT AND
SUPPLY VOL TAGE.
RATINGS
BAXIMUM AND MINIMUM RATINGS ARE RBSOLUTE VALUES
MAX IMUM AVERAGE STARTING CURRENTA 75 MA .
MAX IMUM DC OPERATING CURRENT (CONTINUOUS) 30 MA |
MINIMUM DC OPERATING CHRRENT (CONTINLOUS) 5 MA .
MAX IMUM AMBIENT TEMPERATURE +30 %
MINIMUM AMBIENT TEMPERATURE -55 °c
AAVEIAGED OVER STARTING PERIOD NOT EXCEEOING 2Q SECORDS.
TYPICAL OPERATING CONDITIONS AND CHARACTEKISTICS
MINIMUM DC ANODE SUPPLY VOL TAGE® 185 VOLTS
DC STARTING VOLTAGE (APPROX.) 155 VCLTS
DC OPERATING VOLTAGE (APPROX.) 150 VLTS
SERIES RESISTOR c
MAK IMUM SHUNT CAPACITOR 0.1 184
REGULATION (S TO 30 MA.) 2 veLTS
BIOY LESS THNAN YRDICATED SUPPLY VOLTAGE SHOULO BE PROVIOED TO INSURE "STAGTING™ THROUGHOUT ~uBE
LIFE,
CSDIDULD BE SUFFICIENT TO LIMIT OPERATIRG CURRENT THROQUGH TUBE TO 30 MA, AT alLL TIMES AFTER THE
STARTING PENICO.
SIMILIAR PYPF RFEPSRRNCE: Ratings and cha-acteristics somewaat similtar ¢o
type 0D3I/VR!50.
—
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OA3, 0B3, 0C3, 0D3
- TUNG-SOL —

T VOLTAGE REGULATOR

@ .
318 COLD CATHODE - GLOW D ISCHARGE

GLASS BULB

- L SMALL SHELL OCTAL 6-PIN BASE
LI65 BOTTOM VIEW
MAX,

THE OA3/VR75, 0B3/VR90, 0C3/VR10H, AND 003/VR150 ARE COLD-CATHODE,
GLOW-D ISCHARGE. TUBES. THEY ARE INTENDED FOR USE AS VOLTAGE REGULATORS
IN APPLICATIONS WHERE IT 1S NECESSARY TO MAINTAIN A CONSTANT DC OUTPUT
VOLTAGE ACROSS A LOAC, INDEPENDENT OF LOAD CURRENT AND MODERATE LINL-
VOLTAGE VARIATIONS. LIKE OTHER GLOW-DISCHARGE TUBES, THEY MAY ALSO BE
USED AS RELAXATION OSCILLATORS, ANC FOR SPARK-OVER PROTEGTION.

RATINGS AND TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

WAXIMUM AND MINIMUM RAT{NGS ARE ABSOLUTE VALUES

OA3/VRTS 083/VR90
DC ANODE SUFPLY VOLTAGE * 105 MIN. 125 MiN. VOLTS
DC OPERATING CURRENT (CONTINUOUS) 40 MAX, 30 MAX. MA .
DC OPERATING CURRENT (CONTINUOUS) 5.0 MIN. 10 MIN. MA .
AMBIENT TEMPERATURE RANGE -5 To + 90 oc
DC STARTING VOLTAGE (APPROX.) 100 vOLTS
DC OPERATING VOLTAGE (APPROX.) 75 90 VOLTS
REGULATION 5 TO 30 MA.) 3.0 VOLTS
REGULATION (S TO 40 MA.) 5)0) VOLTS
REGULATION {40 TO 30O MA.) 8.0 VOLTS

0C3/YR105 0D3/VR150
DC ANODE SUFPLY VOLTAGE A 133 MminN. 185 MIN. VOLTS
DC OPERATING CURRENT (CONTINUOUS) 40 MAX. 40 MAX. MA .
DC OPERATING CURRENT (CONT)NUOUS) 5.0 MiN, 5.0 MiIN, MA .
AMBIENT TEMPERATURE RANGE -6 10 + 90 -55 To + 90 o¢
DC STARTING VOLTAGE (APPROX.) 115 160 VOLTS
DC OPERATING VOLTAGE (APPROX.) 1056 150 VOLTS
REGULATION (S TO 30 MA.) 1.0 2.0 VOLTS
REGULATION (S To 40 MA.) 2.0 4.0 vOLTS

A
NOT LESS THAN INDICATED SUPPLY VOLTAGES SHOULD BE PROVIDED TO IBSURE “STARTING®
THROUGHOUT TUBE LIFE.

PLATE
1454
AUG., 31
19uu

COPYRIGHT 1944 BY TUNG-SOL ELECTRIC IN ACTRON TUBE DIVISION NEWARK NEW JERSEY. U 8 A
World Radio Histo






smu e e

EEE

TENTATIVE DATA 0B2

-

\L

TUNG-SOL ~\

VOLTAGE REGULATOR
MINIATURE TYPI

) JOLD LA THODE

23 ANY MOUNT NS PO517TION

1
T

GLASS BuLB BOTTOM VIEW
MALL -BUTTON MINIATURE
7 PiIN BAS)

THE OB« (5 « THO FL=CTROUL, INERT-CRS-F 1181 2oL ATHDOE MINTATURE Tubt
IRTENDEO FOR LG AT A VOLTEGE PEGULATOR. THE TUBE wAS A MAINTAINING
YOLTAGE OF appelx METELY 185 WOLTE Ov * CURREST RANGE OF % TQ ¥ wa,

THE O0B& 15 EXCELLENT FOR APPLICATHONS Wi UH REQUIRE GOOD VOLTAGE REGULA-
TION ANC Lows LD,

ELECTRICAL DATA

CATHGE coLn

MECHANICAL DATA

MDUNTING PGHITION ANY
WAX IMUM AVERAL . (ENLTH v B4 INGHES
MAX | MUM BEA ED L ENGTH < 38 INCHES
WA IMUM 5 AMET R L9 INEH
wEIRHT (AFPEOK.) U.2 COWCERS
BuL# b 1/2
SASE AL L -RLTTEY MIRIATERE

7PN

FATINGS
ABSCLITE VILUES
MAX IMUN AvE4ARE STARTING CURRANT® 4 HA.
MR M ATunlDr CLOREWT 0 A,
MIRIMEM B0 SATAOHE TURRERT - MA
MAR TN TaVEATE VOLTACE e oLt
AMRIENT Timm tATILWE Hh TH Fai e 3
.AVEIA’;ED OvEF ART ma MRjal W7 EXTEDTR®S 10 SIamssl FURMAL LPARAT jen THONLD SE COWTIRUDN
FOR AT LFAST TWINTY WINUTRS AFTEFR FATR RS Yoo h CUWBIRT T4 stamiL 2 " Teee
CORT (8t D . OFRLAMN RS TARE
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oB2

TENTATIVE DATA

TUNG-SOL —~
CONTINUED FRDM PRECEDING PAGE
CIRCUIT VALUES
MAX IMUM SHUNT CAPACITOR 0.1 wf
SERIES RESISTOR SEE OPERATION NOTES
EQUIPMENT DESIGN AND RANGE YALUES
HINHUM AVERAGE MAX |MUM
YOLTS YOLTS YOLTS
DG ANODE SUPPLY VOLTALE 1338 -3 —
ANODE BREAKDOWN VOLTAGE — 114 133
TUBE VILTAGz DROPR 101 8 114
REGULATION (5 TU 30 MA.) — 1.1 Y
BIN ORDER TO ASSURE STARTING THROUGH TUBELIFE NOT LESS THAN THE SPECIFIED SUPPLY VOLTAGE SHOULD
BE PROVIDEOD,
(. J

082
TYPICAL AVERAGE TUBE VOLTAGI
DROP VA. TUBE CURPENT

109
@
[
-
o
Z |08
s
3 ',/
N A
(L]
D‘—( 4/
=] d
> 107 // .
o = -
= Pra

/,
106
0 10 20 30 40
TUBE CURRENT (MILLIAMPERES)
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TENTATIVE DATA 0B2

-

.

TUNG-SOL -

CONTINUED “ROM PRECEDING PAGE
OPERATING 4OTES

IN THE OPERATION OF AGLOW TUBE THIRE AHRE SEVERAL REQUIREMENTS WHICHM MUST
ALWAYS BE MET., THE FIRST 156 THaT TH. SUPPLY VOLTASE MUST ALWAYS BE
GREATER THAN THE ANODE BREAKDOWH VOLTAGE AND THE SECOND 1S THAT 3UF-
FICIENT RESISTANCE MUST ALWAYS BE PUT IN SERIES WITH THE TUBE Ih OR—
DER TO L IMIT THE CURRENT TO THE MINIMUM AND MAXIMUM VALUES GIVEN IN THE
RATINGS.

N ORDER TC ILLUSTRATE HOW TO CALCULATE THE VALUE OF THE SERIES RES1S-
TANCE A TYFICAL REGULATOR CIRCUI™ 1S SHOWN IN FIGURE 4.

FROM FIGURF 4 WE SEE THAT Vg 1S THE UNFEGMLATED SUPPLY VOLTAGE, V2 1S THE
TUBE VOLTAGE OROP ON THE REGULATID VOLTAGE SUPPLIED TO THE LOAD, Ry 1S
THE SERIES LIMITING RESISTOR, Ry IS THE VARIABLE LOAD, It7 tS THE TUBE
CURRENT ANC I 15 THE L OAD CURRENT.

WE SEE THAT THE TUBE CURRENT WILL BE A MAXIMUM WHEN YHE SUPPLY VOLTAGE
15 A MAXIMUM (v1 MAX.); WHEN THE LOAD CURRENT IS A MINIMUM (IL MIN,);
AND WHEN THE TUBE VOLTAGE DROP IS A MIN MUM (v2 MIN.). THEREFORE THE
CONDITIONS WHICH DETERMINE THE _OWER LIMIT FOR THE 3ERIES RESISTANCE
R, ARE THAT

V4 MAX. - V2 MIN.
17 T7 MAX. - I_ MIN.

IN A LIKE MANNER IT CAN BE SHOWN THAT THE VALUE OF R
THE. CURRENT TO THE MINIMUM VALUE REQUIRES THAT

N IN ORDER TO LI[MIT

B < V4 #IN. - V2 MAX
1 It MIN, * T MAX.

WHEN THESE VALUES HAVE BEEN COMPLTED, ONE SHOULD CHECK TO SEE I|F THERE
45 SUFFICIENT STARTANG VOLTAGE #Y THE FOLLOWING RELATION

V, MIN. 7 < v STARTING
R

%

FI15URE

CONTINUED On FOLLOWING PASE

NG

SOt FLECTRIC tNC ELECTRON TUBE OIVISION BLODMFIELO, NSW JERZEY, U S A JUNE 1 . 1950 PLATE # 5244
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TENTATIVE DATA

TUNG-SOL ~
CONTINUED FROM PRECEDING PAGE
+ 'y
24
+ 3 5 ~
1 082
3 ®
ng#:éé ] 7 REGULATED
SUPPLY VOLTAGE
3 OF 258 VOLTS
3 0
5.
0A2 ks
- 2 o )
] -
REGULATED
VOLTAGE
OF 150 VOLTS
OPERATION OF REGULATOR TUBES INSSERIES
FIGURE 2
SERIES
=+ RESISTOR
T0 DC LOAD
VOLTAGE REGULATED
SUPPLY

VOLTAGE

TYPICAL CIRCUIT FOR YOLTAGE REGULATOR
FIGURE 3

CORTINUED ON FOLLOWING PAGE
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TENTATIVE DATA

-

CALCULATIGN

CIRCUITS WHI
IN VALUE TO

DIVI>ION OF
UNE TC HAND
O3TAINED.

EIATED IN SE
TD SEE THAT

450-0-450 V

.

ING VOLTAGE,

OPERAT O8N ©OF

BATY

TUNG-SOL

oB2

WHEN THESE CALCULATI INS HAVE BEER MADE ANC THERE |5 IMSUFFICIENT START-—
A NEWw _OAD CURRENT CF LCWEF VALUE MUST BFf USED AND THE
5 FEPEATID.

CH HAVE A CAPACITOR N SHUNT WITH THE 0OB; SHUULD BE LIMITED

TC 0.1 ut, LARGER VALLES MIGHT CAUSE OSCILLATIONS.

THE <BJ | FARALLEL 1S NOT RECOMMENDED UNLE»S A RESISTAMCE
0= APPROXINATELY 1OC UHMS 1L USEU IN SERIES WITH EACKH (B2 TO EQUILIZE
CURFEMNT . HUOWEVER, 1T £400LD BE NOTED THAT WHILE THIS ENAB_E:
_E MCRF LCAD CURRENT (¥ REDUCES> THE REGULATION THAT CAN WE

1# IT 'S DESIRED TGO UBTAIN HIGHEI REGULATENG VOLTAGES, TJUBES MAY BE OP-—
RIES AZ INDICATED IN FILURE 2. HOWEVER, CARE SHOULD BE TAKEN
SUFFICIENT SUPPLY VOLTAGZE I AVAILABLE TO STAKRT BOTH TUBES.

.0} 082

—— -t iF i

TYPICAL APPLICATION OF 0B2
USED IN VOLTAGE REGULATED POWER SUPP1Y
FIGURE 4

100 K

@ 300 ma.

47 K

ov.

l——ao

—

TUNG-SOL ELECTRIC INC.

ELECTRuUN “UBE OIVISION BLDCMFIELD, NEW JERSEY, U.S.A. JUNE 1. 1958

PLATE #5258%
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TENTATIVE DATA

f

\

0c2

TUNG-SOL

VOLTAGE-REGULATOR
MINIATURE TYPE

k3 ;
[’ 'Mx'i COLD CATHODE

2-;_-I
T Mo

2%

_lMAX
UHI i
GLASS BULB BOTTOM VIEW
SMALL—BUTTON MINIATURE
7P AS

MY OPERATING POSITION

580

THE CC2 IS A COLD~CATHCDE, GLOW-DISCHARGE VOLTAGE REGULATOR IN THE 7-PIN
MiNIATURE CONSTRUCTION. IT IS INTENCED FOR USE IN VOLTAGE REGULATOR AP-—
PLICATIONS IN WHICH A RELATIVELY CONSTANT OC OUTPUT VOLTAGE IS REQUIRED
ACROSS A LOAD, INDEPENDENT OF MODERATE LINE—VOLTAGE VARIATIONS.

RATINGS

MAXIMUM AND MININUM

VOLTAGE-REGULATCR SERVICE

MAX IMUM AVERAGE STARTING CURRENT® 75 MA.
MAX IMUM DC CATHODE CURKRENT 30 MA .
MINIMUM DC CATHODE CURRENT [} MA .
MAX IMUM FREQUENCY 0 cPs.
AMBIENT TEMPERATURE RAWGE ~h5 10 + 90 °c
MAXIMUM CARCUIT VALUES:

SHUNT CAPACITANCE 0.1 uf

AkeSOLUTE VALUES.

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

MIN. AVG. MAX.
DC ANODE~SUPPLY VOLTAGE c =58 = vaL TS
ANODE BREAKDOWN VOLTAGE:

UNDER TOTAL DARKNESS N = 1450 VATS

UNDER NORMAL AMBIENT LIGHT

COND I T1ONS = 105 115° VaLTS

ANODE VOLTAGE DROP 68¢ 75 83 VALTS
REGULATION (S TO 3O MA.) - 53 4.5 vaLTS

BAVERAGED OVER STARTING PER1I0J NOT EXCEEOING 10 SECONDS. THIS STARTING PYRIOD MUST BE FOLLOWED
BY A STEADY-STATE OPERATING CONOITION OF AT LEAST 20 WINUTES, OR TUBE PERFORMANCE wiLL BE
tMPAIRED.

CIhE MINIMUM VALUE TO INSURE "STARTING® THROUGHDUT TUBE LIFE MUST BE EQUAL “O THE ANOOE BREAK-
COWN VOLTAGE PLUS TME VCLTAGE OROP ACROSS THE SERIES RESISTOR AT THE MAXIMUM VALUE OF THE LDAD
CURRENT.

Ouaximun INDIVIOUAL TUBE VALUE DURING USEFUL LI“E. E

TUNG-SOL ERECTRIC INC. ELECTRON TUBE OIVISICN BLOOMFIELD, NEW JERSEY, U.S.A. NOVEMBER 1, 1958 PLATE #5347

World Radio Histo

MIN. INDIVIOUAL TUBE YALWE DURING USEFUL LIFE.
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TENTATIVE DATA OC3w

s TUNG-SOL ~

VOLTAGE REGULATOR

" CCLD CATHODE

ANY MOUNTING 20SITION

= 1
T LT 3403
843" <1156
i L BOTTOM VIEW
SPICTAL 3KIRT
U U 5M§9 el EHSEE C(‘ﬁgl.
’ LOw LOSS
PHENULIC MATERIA.
GLASS BULB
The ' 15 & TWO SLECTROTE, INEWT SAS 7 ILLED COLD GATHDOE TUBE INTENGI

FOR UTE AR A VOLTAGE “EGULATOR. T4= TUBE HAS A MAINTAINING VOLTAGE OF
APPROXIMATELY “U0 VOLTS OVER A CUFRENT RANGE OF & TO 40 MILLIAMPERES

THE 15 EXCELLEN FOR APPLICATIDMS WHIZH REQUIFE GOGH VOLTAGE FE&L-—
LATIGN &ND LONS LITE, TUEE ENVELCPZ 10 "LCATED WITHIN THE BASE SHELL BY
A TPONGE WUBBER FI_LES., THIG CUSHTON DANFENS VIBIATION AND DECHEASED ~ME
TEANSMISEIOR OF SHOCK TC Tk ACT VE TUEE ELEMENTS. BOTH THE BASING &-—
AANGEMERT AND HCAVY [UTY PARTS 2CNSTRUCT ION MAKE THY & ESPECIALLY
SLITED FOR LSE IN APPLICATIONS WHEFE SEVERE MECHANICAL PUNISHMENT W'LL
BE ENCOUNTZRED.

ELECTRICAL WATA

CATHUOE <oLD

MECHANICAL BATA

MOURTING POZITION ANY

MAX IMUM CVERALL HE IGH™ 4 148 [ET-LEE
MAX IMUM CEATED HEIGHT £ 3/16 INCES
MAY IMUM D1 AMETER 1 9/16 (BT
W IGHT (APFRUX.) 2 DUNGES
suLB [vEE OUTLINE) L’

BA%E SPECIA. IKIATEL, EMALL SnfLL OCTAL

6—PIN, _Ow LOSS PHEMOLIC MATE4{AL

CONTINUED DM FILLOPING PAGE

. _J

TUA5-L0L ZLECTRIT INC,  ELECTRAN I STRIEN  BLEmad LD, WEW JERSEY, U.A 4. WAY 1, 1959 PLATH

N



oC3w TENTATIVE DATA

e TUNG-SOL N

CONTINUED FROM PRECEDING PAGE

RATINGS

ABSOLUTE VALUES
MAX IMUM AVERAGE STARTING CURRENTA 100 MA.DC
MAX IMUM D.C. CATHODE CURRENT 40 MA.DC
MINIMUM D.C. CATHODE CURRENT ) MA.DC
AMBIENT TEMPERATURE -5 70 70 °c
MAX IMUM ALTITUDE 10 000 FEET
MAX IMUM INVERSE VOLTAGE =50 vbe
SHOCK IMPACT 900 G6/M SEc.
MAX IMUM VIBRATION RATING (D=0.08" @ 50 CPS) 10 6

AAV(RAG( OVER A STARTING PERIOD NOT EXCEEDING 10 SECONDS. NORMAL OPERATION SHOULD BE CONTINUED
FOR AT LEAST THENTY MINUTES AFTER PASSING THIS CURRENT TO STABILIZE THE TUBE.

ADD | TIONAL TESTS TO INSURE RELIABILITY

RANDOMLY STLECTED SAMPLES ARE SUBJECTED TO THE FOLLOWING TESTS

SHOCK: 60" HAMME? AMGLE IN NAVY, FLYWEIGHT,,
HIGH IMPACT MACHINE (900 G/MSEC.)

VIBRATION: 40-50-10 CP$,0.08" TOTAL DISPLACEMENT,
IN EACH OF THREE MUTUALLY PERPENDICULAR
PLANEY. [40 &)

FATISUE VIFRATION: 35 CP5, O.08" TOTAL DISPLACEMENT, FOR
12 HOURS IN EACH OF THREE MUTUALLY
PERPEND ICULAR PLANES (2.5 G).

LIFE TEST €00 HOURS: Ry /11~ 30 MA. DC

POST SHOCK AMD FATIGUE, AMD LIFE TEST LIMITS:

IONIZATICH VOLTAGE (MAX.) 135 voe
TUBE VOLTAGE DROP 103 10 113 vDC
REGULATICN (5 TO 40 Ma) 4.0 vDC
REGULATIGN (5 TO 30 Ma) 2.5 vDe

CONTINUED ON FOLLOWING PAGE




TENTATIVE DATA

OC3w

4 TUNS-SOL e
CONTINUED FROW PRICEQINME PRGE
EQUIPMENT DESIGN AKD RANGE VALUES
nin. AVG. MAX
D.C. ANODE SJUPPLY VOLTAGE IN DARKNE:S 219° —— - VOL Te,
D.C. ANODE SJPPLY VOLTAGE IN LIGHT 1338 -— - VOL TS
ANOCE BREAKDOWN VOLTAGE = 25 51 VOLTs
TUBE VOLTAGE DROP {4} AT 40 MA. J— 108.% iy VOLTS
TUBE VOLTAGE D0P (2 AT 30 MA. - -— i3 VoL TS
TUBE VOLTAGE DROP (3) AT 5 Ma. 108 Gr.s 2 VOLTS
REGLLATION -—- . 4. VOL T
OSCILLATION [AURAL CHECK) et = =~
NO | SE —-—- - 14+ MVAC
LEAKAGE CURRENT {Ep=€OV.DC; Rp= 100 & L) — - 10 pa
SERIES RESISTOR c —— -~
SHUNT CAPACITOR === - Ul ufa
CURRENT THROYGH INTERCONNECTED LEADS ——— -— 2.0 awmp.
8IN ORDER TO ASSERE STARTIN® TWROUGH TUBE LIFE NCY LESS TWAN THE SPECIFIED TUPPLY VOLTAGE SHOU.D
BE PROVIDED.
CSUFFICIEIY SERIES RESISTANLE MUST BE USED TO LIGET THE CURRENT TO A MAXIMUM OF 40 MA.DC AT THE
HIGHEST ANODE SUPPLY VOLTACE AND TO LIMIT THE CLFRENT ~0 A MINIMUN OF % MA.0.C. AT THE LOWE T
ANQODE SUPPLY VOLTAGE,
)
CC3W
TYPICAL AVERACE TUBE vOLTAGE | B
=== - i 4
DROP VS TUBE CURFENT T
e 4+ — i —
I e « 3
i I
10 |
. IR
©
o
:2 = s 8
= - —— ¥+ 4 4+ 4—
o -
= |t
(-9
s == o 1
=
w e =
(<)
| -C
I - L — +-+ - —+ B i 1
-
(=3
> - TS, 4 e
o I
10
2 107, 10 20 30 40 B
TUBE CURREMT (MILLIAMPERES DC)
T
1 | - e - S SEE
1 |
—t+ = 4
] )

TUNG-50L ELECTRIC INC. ELECTRCN TUJE 0O

N Woria Radio FEED. NEW JERSEY, U.S.A.

wAY 1, 1959

PLATE] vad9s



0C3W TENTATIVE DATA

- TUNG-SOL N

CONTINUED FROM PRECEDING PAGE
OPERATING NOTES

IN THE QPERATIEN ©F ALLCW TUBE THERE WAL EVERAL PLOUIFEWANTS WRIZH Munt

WAy BE WET. THE FIRET 1B THAT Tui WFPLY VOLTALE MulT ALWAYS wE
REATER TUHAN THE ANSUE BREARCCWN vOLTHELE Aws HA COBD 1% THAT ST -
FICIART RESIRTARTE MUST ALWAYR ME MUY (1w MENIT ®ITH THE TUBE 1M OR»
TER TU CiMIT THE ZURKENT TO THE s IN (MU AKL SAX (M08 SALUES LIVEM N THA
RATING

I'M CRDER TC ILLUSTRATE HOW TO CALGULATE THE VALUE ¥ THE SEWIES RES|IS—
TANCE A TYFICAL RERULATOR CIRCUIT 1% SHOWK N F I GUBEE 2.

FROM FIKURE 1 WE EE THAT V1 IS5 Tal UNBRELULATED S0PPLY VOl TAGE, VoIS THE

TURE VO TAGE DROF # THE REGULATED VOLTAGE SUFFLIEE 0 THe LOAD "y !
THE SERIES { IMITING RESISTOR, o) | THE VAF IABLE LOAD T s THE TLRE
CUBRRERT ANL T; % THE LCAD CURREMT.

®F SEE THAT TH TUBE CARRENT WiLL #E A MAK | Munm Wmin TH URFLY sULTRGE
I A MAF IMUNM n MAK .} WHEN THE LOAD TUMEIRT O MIN I [T, WIN
AME WRER THE Teul wOLTALE ZRUF 10 A WM M | MiIK.) . THESEFCOWE Td)
CONDITIEmN Wr (S DETEAMIN TRE EWLE LiMIT F g8 TH) SEMIE RERIANTANCH

. ARE TwmaT

8, > W4 MAk, :3 Mk,
Ty MAR . + J M,

IN A LIKE MANNE® T CAK BE THOWN THAT THE wAL b Of Ry IRORBER TR LIMIT
THE CURRENT T& THE MIAIMUM VALUS RESFUIRE TikT
Vi MW, Vo WAX,
RS BN e NS
1 It MIN. + T mAY,

WHEN THELE VALY HAVE BEEN COMPUTED, &GNE LHOULD CHECK TO SEE 1# THERE
(] UFE ITCIENT TAPTING VOLTAGE BY THE FOLLOWIMGE RELATIOR

i)
Vy I T > v STAKTIN
A
N 8-
v 7
R, I Iy

FIGURE |

CONTINUED ON FOLLOWING PAGE




romtteImu 5. A

0oC3w
( TUNG-SOL
O S
+ 2 T
L = -
‘ REGULATED
OC3w VOLTAGE
TODC OF 258 VOLTS
VOLTAGE
SuPPLY B+
- REGULATED
VOLTAGE
OF 150 VOLTS
op3w (V iy
FIGURE 2 - OPERATION OF REGULATOR TUBES IN SERIES
SERIES . -
RESISTOR 3
T0 DC REGULATED
VOLTAGE VOLTAGE
SUPPLY
LOAD
- — S — =
FIGURE 3 - TYPICAL CIRCUIT FOR YOLTAGE REGULATOR
CONTINUED ON FDLLOW NG PASE
. ./
TANG-S0L ELECTRIC INC.

TENTATIVE DATA

ELECTRCN TUBE LIVISION BLDCMFIELD, NEW JERSEY, U.S.A.

MAY 1, 1959 PLATE 45436




0C3W TENTATIVE DATA

TUNG-SOL ™

CONTINUED FROM PRECEDING PAGE

WHEN THESE CALCULATIONS HAVE BEEN MADE AND THERE 1S INSUFFICIENT START—
ING VOLTAGE, A NEW LOAD CURRENT OF LOWER VALUE MUST BE USED AND THE
CALCULATIONS REPEATED.

CIRCUITS WHICH HAVE A CAPACITOR IN SHUNT WITH THE fic3w SHOULD BE LIMITED
IN VALUE TQ O.4 K%, LARGER VALUES MIGHT CAUSE OSCILLATIONS.

OPERATION OF THE GC3% |N PARALLEL IS NOT RECOMMENDED UNLESS A RES!STANCE
OF APPROXIMATELY 400 OHMS |3 USED IN SERIES WITH EACH TC3% TO EQUALIZE
DIVISION OF CURRENT. HOWEVER, IT SHOULD BE NOTED THAT WHILE THIS ENABLES
ONE TO HANDLE MORE LOAD CURRENT IT REDUCES THE REGULATION THAT CAN BE
OBTAINED.

IF IT 15 DESIRED TO OBTAIN HIGHER REGULATING VOLTAGES, TUBES MAY BE OP—
ERATED IN SERIES AS tND!CATED IN FIGURE 2. HOWEVER, CARE 5HOULD BE TAKEN
TO SEE THAT SUFFICIENT SUPPLY VOLTAGE 1S AVA|LABLE TO START BOTH TUBES.

-5
450-0-450V. >
SRAWGB
"*\
300VDC.
AT
265MA
| q
g
2,3 >
>4
p: 4MFO.
50 vons@
2 AMPERES
68 A
KQ 33
x O
-~ esvours@ | $o
& AMPERES w
0.1 2=
MFD 39
>4

FIGURE 4

TYPICAL APPLICATION Of oc3w USED IN
VOLTAGE REGULATED POWER SUPPLY
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TENTATIVE DATA

TUNG-SOL

EONTINUEDR FROM PRICEDING PAGE
RATINGS
CENRLETE SALAYY

MR MO AVENACE OTART N henTh
MAY [ MUM 5.8, ATHIDE CLARENT
MESTMUN .8 CATHIDE CURBENT
AMBIEST TEMFERATUAN
M PO ALT I TUUE
My | MEe | KT i VI_Tang
MOCH NPT
MAN IMUM S IRRATION AT .08 9 2 3

L8 I TAATING Fip LA . n . it . .

AT TRANTY WINATEY ATTIR AMIIRE TRIT CateinT T AL

ADDITIONAL TESTS TO INSURE RELI

FANTOMLY SHLE-T( ' SR ITL Thi
o AMMEE AN ¥ { Y L w
| AT | & .
1haRT| 5 O W01l PR TOTAL 5P A .
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TUNG-SOL

r AT F Shtug 0
EGUIPMENT DESISF AND RARGE VALUES
MIEk, AVG. MAX.
« ANDDE RUPRLY SOLTAGE 1w Dasxdess = o
. AMOGE SUPPLY POLTAM IN LIae" o
AMODE BREAKOUWS VOLTE ) -
THEX VOLTAGE DAET &) AT 4C Ma. ——
Toke VOLTAE SeCP 13) AT 30 Ma. - ==
THRE VOILTASE ORGF  3) AT 5 MA. ———
MEGULATION o
WCILLAT IO {An#aL crrtu e e A=
MU SE e
LEAKAGE CURFENT [eb=='v. C; vp‘ 1< 3] S
PAIES REIST == -
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OPERATING NOTES
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FIGURE |




TENTATIVE DATA OD3w

- TUNG-SOL
—
+ T
. 9 REGULATED
OC3wW VOLTAGE

o DC OF 258 VOLTS
VOLTAGE

SUPPLY B+

>
= !
- REGULATED
VOLTAGE

D OF 150 VOLTS

Y

FIGURE 2 - OPERATION OF REGULATOR TUBES IN SERIES

SERIES
RESISTOR Eéf’? s ——A—P
TO DC REGULATED
VOLTAGE VOLTAGE
o SUPPLY
: LOAD
H
Vg B S

FIGURE 3 - TYPICAL CIRCUIT FOR VOLTAGE REGULATOR




OD3W

TENTATIVE DATA

TUNG-SOL

e )
CONTINUED FR0M PRECEOING PAGE
WHEN THESE CALCULATIONY HAVE BEEN MADE AND THERE 14 (W UFFICIENT START—
ING VOLTAGE, A NEW LOAD CURRENT OF LOWER VALUE MULT Bf ULED AND THE
CALCULATIONS REPEATED.
CIPELITE WHIZH HAVE & CAPACITGR 1% SHUNT WITH THE ¢ 3w LHOBLYG BE L/ MITED
IN VALUE TE .4 pf, LASGER VALUER WIGHT CAUSE ASCILLATIONS.
FIRAT IO THE GO IW ®REALLEL |18 MOT SEQUMMENTED UNLEAY A ERILTARC
UF MPFRUYIMATELY 490 Omad RN I ZERIES WITw EASH UZMe TE ESLALIZE
DIVISION 1IF SURAERT. wiwt VEN, 1T IS LS ®E WATES THAT whiLE Tw 1% ERABLES
SE TO HANJLE WWE LTAT MRERT 1T REOWECES THE REAVLAT UM TuaT CAN RE
BRTRINER .
I 1T I8 CERIRED TO GBTAIN HILHLK RIGIULATING V LTAGES, TUKELY MAY {E ¢P—
FRATED (N SEWIES AS INDIGCATED IN FIGURE 5. H WEVER, CANE THOULD BE TAKEN
T S6E THAT SUFFICIENT CUPPLY VOLTA sE 1S AVAILABLE TO START BUTH TLBES.
+
450.0-450V. >
1< 75R4WGB \
i > 300406
zssm
— |
‘r‘l = 0
N pm MFD
| o —"] a70 |
L [ il 4MFD
J
30 vouTs@ + |
¢ AMPERES
100
) KQ
, 470K b
: 68 B~
et ' “"BAJEWA :I
- _63VDLTS @ ! [”‘“
| :' - 6 AMPERES w
4 Q.
X .-3;
s
» g&
\_o% =t 5
B 4 \2 - — I—L—l—b
FIGURE 4
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TENTATIVE DATA IAD4
— TUNG-SOL N
PENTODE
SUBMINIATURE TYPE
. \F 285"
. y MAX.
385"
u "MAX.
AW
COATED FILAMENT
y Iu 1.25 VOLTS 0.1 AMP.
T-2X3 |"é' AC OR DC « FLAT SUSMINIATURE BASE
MAX. ST

PUNTEO B V. 0. &,

ANY MOUNTING POS§TION

s oM,
24
GLASS BULSB

REG DOT 1S ADJACERT
T0 LEAD 2

CUTTING THE LEADS TO 0.20" LENGTH.

DIRECT INTERELECTRODE CAPACITANCES

GRID #1 TO PLATE (MAX.) 0.01

18PUT 4.5

OUTPUT 4.5
RATINGS

INTERPRETED ACCORDING TO AMA STARDARD w8-230

CLASS Ay AMPLIFIER

FILAMENT VOLTAGE 1.25
MAXIMUM PLATE VOLTAGE 45
MAX1MUM GRID #2 VOLTAGE 45
MAXIMUM TOTAL CATHODE CURRENT 6.5

CONTINUED ON FOLLOWING PAGE

~PINDICATES A CHANGE.

_

BOTTOM VIEW

Q.016* TINNED

FLEXIBLE LEADS
0.048" SPAC\NG
CENTER—TO—CENTER

THE 1AD4 IS A FILAMENT TYPE, SHARP CUT-OFF PENTODE OF SUBMINIATURE
CONSTRUCTION DESIGNED FOR RF AND AF APPLICATIONS IN PORTABLE EQUIPMENT.
A COATED METAL SHIELD IS USED AND CONNECTED TO LEAD #3. THE 'FLEXIBLE
TERMINAL LEADS MAY BE SOLDERED OR WELDED DJRECTLY TO CIRCUIT COMPONENTS
WITHOUT THE USE OF SOCKETS. STANDARD SUBMINIATURE SOCKETS MAY BE USED BY

Y
Bt
Hut

VOLTS
VOLTS
VOLTS
MA .

./

TUNG-SOL ELECTRIC I1KC.  ELECTRON TUOE 01V ISFERELTEEWARSZTNEY JERSEY, U.S. A, SEPTEWBER 1, 1983

PLATE #3326



|AD4 TENTATIVE DATA
r TUNG-SOL =

CONTIRUED FROM PRECEDIRG PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

FILAMENT VOLTAGE 1.25 VOLTS
FILAMENT CURRENT (0541 AMP .
PLATE VOLTAGE 45 vOLTS
GRID #2 VOLTAGE 45 vOLTS
GRID #1 VOLTAGEA 0 VOLTS
PLATE RESISTANCE (APPROX.) 0.5 ME GOHMS
TRANSCONDUCTANCE 2 000 HMHOS
PLATE CURRENT 3.0 MA.
GRID #2 CURRENT 0.8 MAL
GRID #1 VOLTAGE (APPROX.)

FOR TRANSCONDUCTANCE = |0 MMHOS -3.5 VOLTS

AGlll) #1 RESISTOR = 2 MEGOKMS.

_ _J

PLATE #3327  SEPTEMBER 1, 1953  TuNG-SOL ELECTRIC/MELTTELHCTNON TUBE DIVISION  NEWARK, NEW JERSEY, U.S.A.
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IAD4

TENTATIVE DATA

1ADY
PENTODE
Ef = 1.25 Volts
Ec, = 30 Volts
3
Ecy =0
‘f_'
2 o] —t
= /
= | -0.5
S
-
x
w
5
3 -1.0
[ T T
; ]
| -1.5
-2.0
o =]
0 25 50 75 100
PLATE VOLTS
1ADY
PENTODE
Ef = 1.25 Volts 3
Ec,© 30 Volts
/
-]
2 &
&
-3
-l
/ r
-
=
/ =
I -
-
- - -
-4+ — — /,
] 0
-5 -4 -3 -2 =l 0
GRID #1 VOLTS

World Radio Histo




PamtEe b $. A

IAE 4

TUNS-SOL —
PENTODE
MINIATURE TYPE
L el
: H—e
MAX
(_f\; Fr
e FILAMENT
%
MAX.
I 1.25t0.19 VOLTS 0.1 AVP.
T-53 |
2
MAX
{
( = ANY MOUNTING POSITIGN
I BOTTOM VIEW
ASING D1AGRA
GLASS BULS ’ JEDE: GA: :
MINVTATLRE BUTTON
T PIN BASE E7-1
DUTLINE ORAWING
JEOEC 5-2
THE 1AEY4 IS A FILAMENT TYPE SHARP CJT-OFF PENTODE IN THE 7 PIN MINIATURE
CONSTRUCTION. IT I3 DESIGNED FOR RF APPLICATIONS IN PORTABLE EQUIPMENT.
DIRECT INTERELECTRODE CAPACITANCES
WITH EXTERNAL SHIELD #3132
GRUD 42 TO PLATE [MAX.) 0.008 pf
tNPUT 3.6 pf
OuTPUT 4.4 pf
RATINGS
INTIRPRETED ACCORDING TO DESIGN CENTER SYSTEM
FILAMENT VOLTAGE (0Dc) 1.25¢0.19 VOLTS
MAX IMUM PLATE VOLTAGE 90 VOLTS
MAXIMUM GRID #2 VOLTAGE 90 VOLTS
MAX IMUM GRID #1 VO_TAGE
NEGATIVE—BIAS VALUE 50 VOLTS
POSITIVE—BIAS VA_UE 0 VOLTS
MAX IMUM TOTAL CATHODE CURRENT 11 MA .
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A} AMPLIFIER
PLATE VOLTAGE 90 VOLTS
GRID #2 VOLTAGE 90 VOLTS
GRID #4 VOLTAGE 0 VOLTS
PLATE RESISTANCE 0.5 MEGOHM
TRANSCONDUCTANCE 1550 UMHO S
PLATE CURRENT 3.h MA .
GRID #Z CURRENT 1.2 MA .
GRID #1 VOLTAGE (APPROX. FOR Ib = SO uma ) -h VOLTS
\— -,

TUNG-SOL ELECTRIC INC. ELECTRON T ! H ReOR N VS.A., MAY 1, 1961 PLATE #6156
$ 3 v c N BE 0 Worldiladloillslo LD, NEW JERSEY, U.$ ' 5






samrteiny o 8

TENTATIVE DATA

%

_

IAG4

TUNG-SOL —
55" PENTODE
@ ﬁﬁx SUBMINJATURE TYPE
4|
Faﬁfﬁ COATED FILAMENT
] 1.25 VOLTS  0.04 AMP.
AC OR DC
T-2X 3 I-'-. ANY MOUNTING POS|T(ON
2 BOTTOM VIEW
MAX 0.016" TINNED
FLEXIBLE LEADS
LENGTH: 4, 5% MIN,
SPACING: 0.048"
CENTER—TO—CENTER
GRID #3 1S COMPDSED DF TwD
SEPARATE OEFLECTOR PLATES,
S ONE OF WHICH 1S CONNECTED TO
S35 21 |lM|N LEAD 3 & THE OTHER TO LEAD G.
2 -
L2
GLASS BULB

COLDRED DDT |S ADUACENRT

TO LEAD 1

THE 1AGY (S A FILAMENT TYPE POWER PENTODE OF SUBMINIATURE CONSTRUCTION
DESIGNED FOR USE IN THE OUTPUT STAGE IN BATTERY OPERATLD RECE IVERS. THE
FLEXIBLE TERMINAL LEADS MAY BE SOLDIRED OR WELDED DIRECTLY TO THE
TERMINALS OF CIRCUIT COMPONENTS WITHOUT THE USE OF SDCKETS. STANDARD

SUBMINIATURE SOCKETS MAY BE USED BY CUTTING THE LEADS TQ 0.20"

ATINGS
INTEHPRETED ACCORDING TO DESIGN CENTER SYSTEM
FILAMENT VOLTAGE (DC) 1.2
MAXIMUM PLATE VOLTAGE 90
MAX IMUM GRID #2 VOLTAGE 90
MAX IMUM CATHODE CURRENT (ZERO SIGNAL) 4

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

FILAMENT VOLTAGE (DC) o 25)
FILAMENT CURRENT 0,04
PLATE VOLTAGE 4i.4
GRID #2 VOLTAGE 4l.4
GRID #1 VOLTAGE -3.6
PEAK AF GRID #1 VOLTAGE 3,6
PLATE RESISTANCE .18
TRANSCONDUCTANCE 1 000
ZERO~SIGNAL PLATE CURRENT 2.4
ZERO-SIGNAL GRID #2 CURRENT 0.6
LOAD RESISTANCE i2 900
TOTAL HARMONIC DISTORTION (APPROX.) 12
POWER OUTPUT 35

LENGTH.

VoL TS
VoL TS
VoL TS
MA .

voLrs
AMP ,
VoL TS
VOL TS
VoL TS
VOL TS
ME GOHM
LMHOS
MA .
MA .
OHM3
PERCENT
MW .

_J

TUNG-SOL ELECTRIC !NC. ELECTROR TUBE OIVISION BLODMFIELD, NEW JERSEY, U.S.A. MAACH 1,

World Radio Hisf

1955 PLATE #4262



IAG4

1AGY |
PENTODE CONNECTION
Ef = 1.25 Volts
Ee, = 41.4 Volts
Iy
» 7.5 1
o — €2 £e, = 0
m= 0
g P
/ 2
\ /| T
~ 5.0
K \ pd -2
Ly \/ :
- !
% b 1
P
ac 28 AR =)
| =
> T L Ee, = 0
~ I~ -5 TTI i1t 71
§ m= i e i o e e e e e e o e
a oL 1] -]
0 25 50 75 100
PLATE VOLTS
EAGY
PENTODE CONNECTION
Ef = 1.25 Volts !
Ec, = 3.6 Vo}ts [
Eciq = 2.55 Volts ac
20 Ee,” = 41.4 Volts 4o
= N =1
E ‘\ >
2 N
o X <\OH »
w P
& i5 % w\«s«g. 30 E
- £A" =
3 e = o
5 A ;
= ’\l
@ 10 S 20 5
o A o
& =
[ &/ 3
= &,
2 &
z $
= b4
5 10
-
-
=
o
[
0
0 5 10 15 20 .
LOAD RESISTANCE - KILOHMS

PLATE #4263 MARCN 1, 1955 TUNG-SOL ELECTRIC ”m DIVISION BLOOMFIELO, NEW JERSEY, U.S.A.



TENTATIVE DATA IAGS

0 TUNG-SOL .

DIODE PENTODE
SUBMINIATURE TYPE

.285"
| MAX.
K385%
MAX.
N COATED FILAMENT
’ 1.25 VOLTS L3 AMP.
. pE
T2x3| | I
2 ANY MOUNTING POSITION
MAX.
BOTTOM VIEW

0. 046" TINNEL

FLEXIBLE LEADS

) LENGTH: 4.5" MIN,
321 |__M|N SPACING:O.048"
2 CENTER—TO-CENTZR

1
GRID #3 1S COMPRISED DF Two
SEPARATE DEFLECTOR PLATES, ONE
6LASS BULB OF WHICH 1S CONNECTED TO LEAD
% ANG THE OTHER TO LEAO 6.
COLORED DOT IS ADJACENT
TO LEAD 4§

THE 1AGDS 1S A FILAMENT TYPE DIODE—PENTGDE DESIGNED FOR USE IN APPLICA-
TIONS REQUIRING EXTREME ECONOMY OF SPACE, WEIGHT, AND BATTERY DRAIN. THE
FLEXIBLE TERMINAL LEADS MAY BE SOLDEREC OR WELDED DIRECTLY TO THE
TERMINALS OF CIRCU!T COMPONENTS WITHOLT THE USE OF SOCKETS. STANDARD
SUBMINIATURE SOCKETS MAY BE USED BY CUTTING THE LEADS 70 D.020" LENGTH.

DIRECT INTERELECTRODE CAPACITANCES — apPROX.

WITH CLOSE FITTING SHIELD CONNECTEO TO LEAD 4

GRID TO PLATE: (G4 TO P) 0.10 s =
INPUT: G4 TO (F+G2+G3) 1.7 uw £
OUTPUT: P TO (F+G2+6G3) 2.4 uu f
RATINGS
ABSOLUTE MAXIMUM VALUES
MAX IMUM FILAMENT VOLTAGE (DC) 1.26£20% VOLTS
MAXIMUM PLATE VOLTAGE 50 voLT8
MAX IMUM GRID #2 VOLTAGL 50 VOLTS
MAXIMUM TOTAL CATHODE CURRENT 0.5 MA .
MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATIONA )02 MA .

A
THE DI10DE 1S LOCATED AT THE WEGATIVE END OF THE FILANENT.

CONTINUED ON SOLLOWING PAGE

L _J
TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, WEW JERSEY, U.S.A. DECEMBER 1, 1955 PLATE 84513
World Radio Histo




IAGS

TENTATIVE DATA

- TUNG-SOL -
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A; AMPLIFIER
FILAMENT VOLTAGE (DC) 1.25 1.25 VOLTS
FILAMENT CURRENT .03 .03 AMP .
PLATE VOLTAGE 22.5 45 VOLTS
GRID #2 VOLTAGE 22,5 45 VOLTS
GRID #4 VOLTAGE 0 -2.0 VoL TS
PLATE RESISTANCE 0.7 2.5 ME GOHM
TRANSCONDUCTANCE 235 250 1LMHOS
PLATE CURRENT 0.17 0.28 MA.
GRID #2 CURRENT 0.043 0.12 MA .
GRID #4 RESISTOR ) 0 ME GOHM
MINIMUM DIODE CURRENT AT 40 VOLTS och 0.5 MA.
RESISTANCE - COUPLED AMPLIFIER
FILAMENT VOLTAGE (DC) 1.25 1,25 VOLTS
FILAMENT CURRENT .03 .03 AMP ,
PLATE SUPPLY VOLTAGE 45 67.5 VOLTS
GRID #2 SUPPLY VOLTAGE 4p 67.5 VOLTS
GRID #4 VOLTAGE® 0 0 VOLTS
LOAD RESISTANCE 1 1 ME GOHM
SERIES GRID #2 RESISTOR B 9 ME GOHMS
GRID #2 BY—PASS CONDENSER 0.1 0.1 wf
GRID #4 RESISTOR (FOLLOWING TUBE) 10 10 MEGOHMS
VOLTAGE GAIN (APPROX.) 50 70
ATHE DIODE 1S LOCATED AT THE KEGATIVE ENO OF THE FILAMENT,
BGR’D #1 RESISTOR = 5 MEGONMS.
_ J/
4 )
\__ _J

World Radio Histot




ramtto Y 8. a.

TENTATIVE DATA

IAGS

! ! ! 1AGS5
E . 0 PENTODE CONNECTION
= - Ec, = 45 Volts
A Ef =1.25 Vo{ts
b
» 0.75 ) —
< )4 0.5
& /’ T
= e
= VA [
= 4 1.0
/ —] ]
~ 0.50
o [/\ P | ; ) T
- JAAN_ L5
g !/ /< L_b_' * | I
E // I\~ =SCACAEE ECi .
s I : ==
o 0.25 -
N > -2.5
= I\/l-'{ o 1 e S S _‘2(')
o = ] e e e e e s el el e e
= | ] -3.0
2 oL T | 3.5
Y 25 50 75 100
PLATE VOLTS
/ |
L / ||
— 1AGS 1 (—'—'0.75 o 300 ||
PENTODE CONNECTION = : ]|
| Ep = 45 Volts T 7 ' ; 2
] Eep= 45 Volts f dE b 8 |
L | EF% - 1.25 Volts -~ 1A 3 i
L 4 / — o ||
N [b B 4—‘ 74 = =
o R i T 0.50 —~ 200 , —
I il 3 = =]
[ [ i = g
4 T BERD 1 o~ ~
1 LA | 4 | | e wo |
T t 4 I - g
! 1 V L I /‘ = = -
1 Vl : l/ l g P_
AT+ T - ——0.25 > 100 8 —
! yll| 4 | & s | |
NEVE AR NI > 3
| i 7 1 = 2 [
—T— ! ‘ -+ | " g -
— =t L L"’ ! > =]
T | . , o To [
-y -3 -2 7 Ty n
RID #1 VOLTS ||
[
|

TUNG-SOL ELECTR!IC INC.

ELECTRON TUBE 01V1 SMGALCIGLOOURMECD) NEW JERSEY, U.S. A.

OECEMBER 1, 1955 PLATE #4514



IAGS TENTATIVE DATA

1AG5
PENTODE CONNECTION
Ec, £ 22.5 Volts OC
Ef = 1.25 Volts
Iy
8 0.3 b= —2 C ot [CZ T Ec1 fi)_
i i |t |
e
& et
= | —
-
= | L
= \ Y
—~ 0.2(A
S /
S -0.5]
;’: l ‘\ 1T |
a \ -
= < : -
= 0 [l \‘ ! I
g TUA T 4:‘ = By =
— ~\ —1.0 ; 1
2 = 1.-0.5
= S E TS
= i e O W)
5 1 ] I T I 1
= 9 | | | |
0 25 50 75 100
PLATE VOLTS
[T T TITT] i
1AG5 /
PENTODE CONNECTION
Ey '= 22.5 Volts OC / / B
Ees = 22.5 Volts DC /
Cy £’ = 1.25 Volts DC T2 =
Iy / & [
o Ll et S — e, % w
g —— AN £
§ 150 215 = 1=
S / / = (i
z -
' / / S [
} S—
E / P o~ [
w 100 Ao.10 = |-
g / 41" 2
- Z 1}
- ? 4 4 s :1.
g ‘l 7 S
v —
2 50 v - 0.05 2= —
= / Z - ]
L -~ 4 < |
L 1 + L
0 E" s <l i 0 -
-2.0 -1.5 -1.0 -0.5 0 19]
GRID #1 VOLTS —

World Radio Histo



santtBmy 8. &

TENTATIVE DATA ; 1AG5

[ !
l
. I
1AGS
TRIODE CONNECTED
1.5 PENTODE CONNECTION
Ef = 1.25 VO](S
P
o4
1
w T T 1 g | @
w | | .
e |.0 54
& ‘ ' f Dauy4
] N P2
':," T v A /': %
= HEN A )
;-l_-' 1T 1 ; [ : [ | [~ y // IQ
< 0.5 1 p
= ‘ A IA LA A
// /’ C /l/r’o)g/
! | / | v P (4/ /’1.5
! l J//x 4/‘./ il
0 10 20 30 40 50
PLATE VOLTS
HEEEEEEEE

- )

TUNG-SOL ELECTRIC INC. ELECTRON TUBE OlVISION BLOOM 0, NEW JERSEY, U.S.A. OELEMBER 1, 1955 PLATE 84515
| World Radio Histol







Pamttaim L & a.

TENTATIVE DATA

IAH4

e TUNG-SOL

PENTODE
SUBMINIATURE TYFE

GLASS BULSB
RED DOT IS ADMACENT
0 LEAD I

BULB IS ENTIRELY COATED
WITH A METALLIT SMIELD
CONNECTED TO LEAD 3.

GRID TO PLATE (MAX.)
INPUT
OJTPUT

RATINGS

DESIGN CENTER VALUES

FILAMENT VOLTAGE
PLATE VOLFAGE

GRID #2 VOLTAGE

TOTAL CATHORPE CURRENT

CONTINUED ON FOLLOWING PAGE

-

4385
MAX.
AR COATED ¢ ILAMENT
" 1.25 VOLTS  0.04 AMP.
T-2X 3 I3 AC R OC
1 MAX. ANY MOUNTING POSITION

F-
4 T; 2]
AT SUBMINIATURE BASE

-~ —

BOTTOM VIEW

J.Ct6" TINNED
FLECIBLE LEADS

0.05" SPACING
CENTER—TO—CENTER

GRIO #3 1S COMPRISEC OF TwD
SEPARATE DEFLECTOR PLATES, ONE
OF WHIvH 1S CONNECTED TD LEAD
3 ANO THE DTHER TD LEAD 5.

THE 1AH4 IS A FILAMENT TYPE, FULLY SHIELDED, SUBMINIATURE PENTCDE
DES!GNED FOR SERVICE IN RF APPLICATIONS REQUIRING ECOMOMY OF SPACE,
WEIGHT, AND BATTERY DRAIN. THE FLEXIBLE TERMINAL LEADS MAY BE SOLDERED
OF WELDED TO CIRCLIT COMPONENTS WITHOUT THE USE OF SOCKETS. STANDARD
SUBMINITATURE SOCKETS MAY BE USED BY CUTTING THE LEADS TO 0.20" LENGTH.

DIRECT INTERELECTRODE CAPACITANCES

IWTERPRETED ACCORDINC TO RMA STANDARD M8-210

0.01 up f
3.5 M £
4.5 o f

1.25 voLTS

90 VOLTS
90 vOLTS
2.0 MA .

TUNG-50L ELECTRIC INC, ELECTRON TUBE DI

[World Radio Histo

HEWARK, WEW JERSEY, U,S.A,

JUNE 1, 1953

PLATE #3234



IAH4

TENTATIVE DATA

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS Ay AMPLIFIER

FILAMENT VOL TAGE 1.25
FILAMENT CURRENT 0.04
PLATE VOLTAGE 45
GRID #2 VOLTAGE uh

GRID #2 SUPPLY VOLTAGE o
GRID #2 RESISTOR =—t

GRID #1 RESISTORA 0
PLATE RESISTANCE 1L55)
TRANSCONDUCTANCE 750
PLATE CURRENT 0.7%
GRID #2 CURRENT 0.2
GRID #4 VOLFAGE (APPROX.

FOR TRANSCONDUCTANCE =" 10 HMHOS =5

AGRID RESISTOR = 5 MEGONMS.

1.25
0.04
67.5
67.
0.1
0
2.0
750
0.75
0.2

-3.5

VOLTS
AMP .
VOLTS
VOLTS
VOLTS
ME GOHM
VOLTS
ME GOHMS
HMHOS
MA .
MA .

voL TS

~

__

_J

PLATE #323% JUNE 1, 1953 TUNG=SOL ELECTRIC INC, ELECTRON TUBE DIVISION

World Radio Histo

NEWARK, NEW JERSEY, U.S.A.




PamtEB NG 8. &,

TUNG-SOL

1AJ2

i ™
-
|
COATED FILAMENTAPY CATHODE
FOR TV HIGH VOLTAGE
RECTIFIER
ANY MOUNTING FOSITION
SOCKET CLIPS 2 & 10 MAY BE USED AS
TIE PDSTS AT A FDTENTIAL NEAR
THAT DF THE FILAMENT BOTTOM VIEW
BASING DIAGRAM
JEDEC 12EL
GLASS BULS
BUTTON
12 PIN BASE E12.70
DUTLINE DRA®ING
JELEC 9.90
THE 1AJ2 IS A FILAMENTARY HIGH-VOLTAGE DIODE IN A DOUBLE-ENGCED T-9 COMPAC-
TRON CONSTRUCTION. IT 1S DESIGNED FOR USE AS THE RECTIFIER IN THE FLY-BACK
C RCUIT TO SUPPLY THE ANODE OF THE TELEVISION PICTURE TUSE
DIRECT INTERELECTRODE CAPACITANCE
WITHDUT EXTERNAL SHIELD
PLATE TO ALL: P TO (P +1.5.) - APPROX. 1.8 ot
FILAMENT CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES SEE EIA STANDARD RS-239
AVERAGE GHARACTER.STICS 1.25 VOLTS 200 MA.
LIMITS OF APPLIED FILAMENT VOLTAGE
AC OR DC 1.254D.20 VOL TS
MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
FLYBACK VOLTAGE RECTIFIER SERVICE
INVERSE PLATE VOL TAGE
TOTAL DC AND PEAK 26 KV.
ocC 22 KV.
PEAK PLATE CURRENT 50 MA
DC OUTPUT CuRRENT D.5 MA.
AVERAGE CHARACTERISTICS
TUBE DROP WITH 7 MA PLATE CURRENT - APPROX. 140 VOLTS
CDNTINUED DN SDLLGWING PAGE
TUNG-50L ELECTRIC INC., ELECTRON TUSE N% Doy BLOGHELEL s Niw JERSEY, U.S.A.WULY 1, 1962 PLATE at



l1AJ2

TUNG-SOL

CONTINUEO FROM PRECEOING PAGE

THE FLYBACK P{JLSE SHOULO BE TAKEN FROM THE HORIZONTAL OEFLECTION CIRCUIT OF A 525 LINE, 30-
FRAME TELEVISION SYSTEM AS OESCRIBEQ IN ""STANOARDS OF GOOO ENGINEERING PRACTICE CONCERNING
TELEVISION BROAOCAST STATIONS'® FEOERAL COMMUNICATIONS COMMISSION THE OUTY CYCLE OF THE
VOLTAGE PULSE MUST NOT EXCEEOQ 15% OF ONE SCANNING CYCLE

PRECAUTIONARY NOTE:

THIS TUBE MAY PROOUCE SOFT X-RAYS WHICH CAN CONSTITUTE A HEALTH HAZARO UNLESS AOEQUATELY
SHIELOEO.




camtIn Y 6. A

TENTATIVE DATA

-

IAU3

TUNG-$OL <
DIODE
o 12
MAX.
—T ¥ } COATED FILAMENT CATHODE
} | | FILAMENT
L)
o 3'1%’ 1.25t0.2 VOLTS  0.20 AMP.
MAX.
| !,
’ 3% ANY MOUNTING POSITION
MAX,
t | BOTTOM VIEW
SHORT MEDIUM SHELL
vt i ocTaL
7 PIN'BASER
GLASS BULB 3¢
THE 1AU3 |S A FILAMENTARY HALF-WAVE DIODE INCORPORATING AN ELECTROSTATIC
SHIELD, WHICH IS LOCATED ADJACENT TO THE FILAMENT. IT IS INTENDED FOR
SERVICZ AS THE HIGH VOLTAGE RECTIFIER IN TELEVISION RECE IVERS AND OTHER
HIGH VOLTAGE RECTIFIER APPLICATIONS.
DIRECT INTERELECTRODE CAPACITANCES
PLATE O FILAMENT AND ANTERNAL SHIELD 2.0 1 f
RATINGS 0
INTERPRETED ACCORDING TO DESIGN NAXIMUM SYSTEM
FLYBACK VOLTAGE RECTIFI(ERE
FILAMENT VOLTAGES 1.25£0.2 VDLTS
MAX IMUM [|NVERSE PLATE VOLTAGE
TOTAL DC AND PEAX 30 000 VOLTS
nc 26 000 VOLTS
MAX IMUM PEAK PLATE CURRENT 50 MA .
MAXIMUM AVERAGE PLATE CURRENT 0.5 MA.
CHARACTERISTICS
FILAMENT VOLTAGE® 1.25£0.2 VOLTS
FILAMENT CURRENTC 0.20 AMP .
TUBE DROP FGR Ib = 7 MA. (APPROX.) 225 VOLTS
ASOCK[Y TERMINALS 1, 3, 4, 5, h AND 8 MAY BE CONNECTED TO TERMINAL 7 OR TO A CORONA SHIELO WkiICH
CANNECTES TO TERMINAL 7. TERMINALS 4 AND 6 MAY BE USED aS TIE POINTS FOR COMPONENTS AT OR REAR
FILAMENT POTENTIAL.
CONTINUED ON FOLLOWING TAGE
. i,

TUNG-SOL ELECTRIS INC., ELECTRON TUBE DIV]S(ON BLOOMFLELO, NEW UERSEY, U.S.A.AUGUST 1, 1960 PLATE €5918
' World Radio History il ' '



1AU3 TENTATIVE DATA

TUNG-SOL

-\

BTH( EQUIPMENT OESIGNER SHALL OESIGM THE EQUIPMENT THAT THE FILAMENT VOLTAGE IS CENTERED AT THE

SPECIFIED BOG.Y VALUE. FILAMENT SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN FILAMENT
VOLTAGE WITHIN THE SPECIFIED TOLERANCE.

CTN( BOGEY VALLE OF CURRENT ISODBTAINED WHEN OPERATING THE FILAMENT AT THE SBECIFIED 1.2% vOLTS.

OESIGN-MAXIMUN RATINGS ARE LIMITING VALUES DF OPERATING AND ENVIRONMENTAL COMDITIONS APPLICABLE
TO A BOGEY ELECYRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, ARD SHOULD
MOT BE EXCEEDED UNOER THE WORST PROBABLE CONOITIONS. THE DEVICE MANUFACTURER CHOOSES THESE
YALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE OEVICE, TAKING RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS OUE TO VARIATIONS N DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT IKITIALLY AND THROUGHOUT LIFE NO DESIGN-MAX MU
YALUE FOR THE INTENDED SERVICE IS EXCEEDEO WITH A BOGEY DEVICE UNDER THE WORST PROBABLE
OPERATING COMDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND FNYIRONME NTAL CONNITIONS,

FOR OPERATION IN A 525-LINE, JO-FRAME SYSTEM AS OESCRIBEO )N "STANOARDS OF GOOD ENGINEERING
PRACTICE FOR TELEVISION BROAOCASYT STATIONS: FEDERAL COMMUNICATIONS COMMISSEON™, THE OUTY CYCLE
OF THE YOLTAGH PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE

WARNING:

X-RAY RADIATION SHIELD MAY BE WECESSARY TO PROTECT AGAINST POSSIBLE DANGER DF PERSONAL INJURY
FROM PROLONGEC EXPOSURE AT CLOSE RANGE 1F THIS TUBE IS OPERATED AT HIGHER THAN THE MANUFAC-
TURER'S MAXIMUN RATED PLATE VOLTAGE OF 16,000 VOLTS, WHICHEVER 1S LESS.

World Radio Histo
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IB3GT

k

TUNG-SOL

DIODE

COATED F ILAMENT

FOR HIGH VC_TAGE SUPPLY
IN T.V. SERVICE

ANY MOUNTING POSITION

CAYNECTORS SHOULD NDT EXERT MORE THAN 7
PIUNDS RADIAL COMPRESSION AT ANY POINT
ARQUNO THE CIRCUMFERENCE OF THE CAP.

BOTTOM VIEW

BASING DIAGRAM
JEDEC 3IC

SOZKEF TERMINALS1,3,%,5,
6 4 8 MAY BE CONNECTED TO

GLASS BULB TERMINAL 7 OR TO A CGRONA
SHEELD WHICH CONNECT?S TO
SEE NOTE "A" TERMINAL 7. TERMINALS 44b
MAY BE USED AS TIE POINTS

AWEN
JE%"ETC'"")"_EH"%: 9_652 FOR COMPONENTS AT OR WEAR

THE 1B3GT

FILAMINT POTENTIAL.

IS A FIL4MENTARY DIODE DE3IGNED TO OPERATE A~ RELATIVELY HIGH

INVERSE PEAK VOLTASES OVER A CONSICERABLE RANGE OF SUPPLY VOLTAGE FRE-

QUENCIES.

IT IS INTENDED TO SUPPLY THE REQUIRED HIGH VOLTAGES FOR THE

CATHODE RAY PICTURE TUBE IN TELEVISION SERVICE.

DIRECT INTERELECTRODR CAPACITANCES - apPrOX.

PLATE TO FILAMENT:{ P TO Ft1.S.) 1.3 pf

HEATER CHARACTERISTICS AND RATINGS

DESIEN MAXIMUM VALUES -SEE EJA STANOARD RS-239

AVERAGE CHARACTERISTICS 125 voLTs 200 MA.
HEATER SUPPLY LIMITS:
VOLTAGE OPERATIONP 1.2F10.2 VOLTS
CURRENT OPERATION (AT Ef =4.25 V.) 200 MA .
TUBE DROP (APPROX) WITH 7 MA. PLATE CURRENT 100 VOLTS

— MAXIMUM RATINGS

OESIGN MAXIMUM VALUES - SEE £1A STANDARD, R5-239
FLYBACK VOLTAGE RECTIFIERC

INVERSE PLATE VOLTAGE:

TOTAL DC AND PEAK 26 KV
nc 22 3%
PEAK PLATE CLRRENT 50 MA.
AVERAGE PLATE CURRENT 0.5 MA .

b | NDICATES A ¢ HANGE.

CONTINUED ON FOLLOWING PAGE

_J

TUNG-SOL ELECTRIC INC., ELECTRCN TURE DIVISION, BLOOWFIELD, NEW JERSEY, U.S.A., AUGUST 1, 1961 PLATE #6224
World Radio Histo



IB3GT
‘ TUNG-SOL ~

MAXIMUM RATINGS - conT'p.
DESIGH MAXIMUM VALUES - SEE E1A STANDARD RS-239

RF VOLTAGE RECTIFIER

PEAK INVERSE PLATE VOLTAGE 5955 KV
PEAK PLATE CURRENT 35 MA .
AVERAGE PLATE CURRENT 1.1 MA.
FREQUENCY OF SUPPLY VOLTAGE (MAX.) 100 KCS
FREQUENCY OF SUPPLY VOLTAGE (MIN.) 1.5 KCS

Aag-ez,u-a, 86-60, B6-lyy, B7-166, B7-211, BB-6, BB-50, OCTAL 5, 6, 7, OR 8- PIN

B

DESIGN-MAX IMUM rATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONOITIONS APPLICARLE
TO A BOGEY ELECTRON DEVICE OF & SPECIFIEQO TYPE AS DEFINED BY 1TS PURLISHED DATA, AND SHOULD
NOT BE EXCEEOED UNDER THE WORST PROBAALE CONOITIONS. THE DEVICE MANUFACTURER CMOOSES TMESE
VALUES TO PROVIOE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIARILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIOMS IN DEVICE CHARACTERISTACS., THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY ANO THROUGHOUT LIFE NO DES IGN-MAXIMUM
VALUE FOR THE INTENDED SERYICE 1S EXCEEDED WITH A ADGEY DEVICE UNDER THE WORST PRORABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMEMT CONTROL AQGJUSTMENT. LOAD VARIATION, SIGNAL VARIATION, AND FHYIRONM NTA1 CONDITIONS,

(€ .
rOx QPERATION 1N A 525-LINE, 30-FRAME SYSTEM AS DESCRI3ED IN "STANUARDS OF GOOD EN&INEERING
PRACTICE FOR TELEVISION BROADCAST STATIONS: tEQERAL COMMUNICATIONS COMMISSION®, THE CUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEEQ 15% OF ONE SCAnNiWG CYCLE.

THIS TUBE MAY PRODUCE SOFT X=RAYS ¥HICH CAN CONSTITUTE A HEALTH HAZARQ UNLESS AMEQUATELY
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TENTATIVE DATA

s

TUNG-SOL

=~
DIODE PENTODE
MINIATURE TYPE
3
r_?j4 COATED_FILANENT
l:-T 1.4 VOLTS  0.05 AMP.
8 |
5 % MAX, AC OR DC
-
Jzﬁ ANY MOUNTING POSITION
MAX
vw
BOTTOM VIEW
GLASS BULB MINIATURE BUTTOA
7 PIN BASE
bow
THE 1pIOCE PLATE 1S LOCATED
AT THE BEGATIVE END DF THE
FILAMENT
THE 1DN5 IS A COMBINED SINGLE DETECTOR DIODE AND REMOTE CUT-OFF PENTOGE
WITH A COMMON FILAMENTARY CATHOCE (N THE 7 PIN MINIATURE CONSTRUCTION.
THE PENTODE SECTION IS INTENDED FOR USE AS AN AUDIO AMPLIFIER IN LIGHT-
WE IGHT, PORTABLE EGUIPMENT AT LOW P_ATE SUPPLY VOLTAGE. THE DESIGN GF
TRIS TYPE PERMITS THE APPLICATION OF AVC VOLTAGE TO THE SONTROL GRIO,
THEREBY IMPROVING OVERALL RECE!IVER AVC.
DIRECT INTERELECTRODE CAPACITANCES
WITHOUT EXTERNAL SHIELD
DIODE PLATE TO GRID #4 (MAX.) 0.04 (7775
RATINGS
INTERI'RETED ACCORDING TO DESIGN CENTER SYSTEM
FILAMENT VOLTAGE 1.4 VOLTS
MAX IMUM PLATE VOLTAGE 90 VOLTS
MAXIMUM GRID #2 VOLTAGE 90 VOLTS
MAX IMUM POSITIVE DC GRID ¥4 VOLTAGE 0 VOLTS
MAX IMUM NEGATIVE DC GRID #4 VOLTAGE ~-50 voL~s
MAX IMUM CATHODE CURRENT 3 MaA .
MAX IMUM DIODE CURRENT FDR CONTINUOUS OPERATION 0.25 MA .
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
FILAMENT VOLTAGE 1.4 VOLTS
FILAMENT CURRENT 0.05 AMP .
PLATE VOLTAGE 67.5 vOoL1S
GRID #2 VOLTAGE 67.5 VOLTS
GRID #4 VOLTAGE 0 VOLTS
PLATE CLRRENT 2.1 Ma .
GRID #2 CURRENT 0.55 Ma .
TRANSCONDUCTANCE €30 HMMHGS
GRID #4 VOLTAGE (APPROX.) FOR Gm =40 MMHOS -11.5 VOLTS
PLATE RESISTANCE (APPROX.) C.6 ME GOHMS
AVERAGE DI0DE CURRENT AT 10 VOLTS DC 1.0 MaA.
L _/

TUMG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION 8L00Mi DELD, WEW UERSEY, U.S.A. JUNE 1, 1957 PLATE #5007
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TENTATIVE DATA IG3GT

r TUNG-SOL )

HALF-WAVE RECTIFIER

| ‘ COATED FILAMENT

2ff 1.25 VOLTS 0.2 AMP.
T-9 V3
£ | e
32 AC @R DC
MAX

ANY MOUNTI(NG POSITION

BOTTOM VI
INTERMEDIATE SHELL
|§ 5 PIN OCTAL
MAX. o8
SHORT INTERMEDIATE SHELL
5 PIN DCTAL
T TERNAL BARRIERS
GLASS BULB viTn R ¢

R

INTERMEDIATE SWELL
6 PIN OCTAL

or

SHORT INTERMEDIATE SHELL
6 PIN OCTAL
WITH EXTERNAL BARRIERS

or

SHORT [NTERMEDIATE SHELL
7 PIN OCTAL

or

INTERMEDIATE SHELL
T PIN OCTAL

THE 1G3GT IS A HALF~WAVE RECTIFIER UTILIZING A COATED FILAMENT. IT IS
INTENDED FOR USE AS A RECTIFIER OF HIGH-VOLTAGE PULSES PRODUCED IN THE
SCANNING SYSTEMS OF MONOCHROME TELEVISION RECEIVERS AND AS A RECTIFIER
IN HIGH VOLTAGE RF-OPERATED POWER SUPPL IES OF ELECTRONIC EQUIPMENT. IT

IS SIMILAR TO THE IB3GT, BUT IS CONSTRUCTED IN A SMALLER BULB FOR COM—
PACT EQUIPMENT DESIGN.

DIRECT INTERELECTRODE CAPACITANCES - arerox.

WITHOUT EXTERNAL SHIELD
PLATE TO FILAMENT AND INTERNAL SHIELD 1.3

CONTINUEO ON FDLLOWING PAGE

\_ —
TUNG-SOL ELECTRIC INC. GZLECTRON TUBE O!VISION BLOOMFIELO, NEW JERSEY,M U.S.A. WNOVEMBER 1, 1958 PLATE #5348
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IG3GT TENTATIVE DATA
r TUNG-SOL -

CONTINUED FROM PRECEDING PAGE

RATINGS

INTERPRETEO ACCORDING TO DESIGN (ENTER SYSTEM

PULSE-RECTIFIER SERVICEA

FILAMENT v(LTAGES 1.25 VOLTS
MAX IMUM [NVERSE PLATE VOLTAGE:
TOTAL DC AND PEAK (ABS. MAX.)C 26 000¢ vOLTS
DC 21 000 VOLTS
MAX IMUM PLATE CURRENT:
PEAK 50 MA.
AVERAGE 0.5 MA .

RF RECTIFIER SERVICE

FILAMENT VCLTAGE® 1.25 VOLTS
FILAMENT CURRENT AMP .
MAX IMUM PEAX INVERSE PLATE VOLTAGE (ABS. MAX.) 33 000% VOLTS
MAXIMUM PLATE CURRENT:
PEAK 20 MA.
AVERAGE 1 MA .
FREQUENCY RANGE OF SUPPLY VOLTAGE 1.5 o 100 KC.
AF(‘)l UPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IM “STANDARDS OF GOOD ENGIMEERING

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION™, THE OUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCAMNING CYCLE.

BFILAI[NT VOLTAGE: 1.0%5 MIN., 1.25 AVG., 1.45 MAX. VYOLTS.

CUNDER NO CIREUMSTANCES SHOULD THIS ABSOLUTE VALUE BE EXCEEDED.

NOTES :
ON THE 5-PIN BASES, PIN #1 1S OMITTED.

ON THE 5-PIN BASES, THE 6-PIN BASES, AND THE 7-PIN BASE JEDEC #87-166, PIN 4 JS OMITTED.

OM THE 5-PIN BASES, THE 6-PIN BASES, AND THE 7-PIN BASE JVEDEC €B7-47, PIN 6 )S OMITTED.

World Radio Histo
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TENTATIVE DATA

IG3GT

V4
4
/
| 1636T
40— AVERAGE PLATE CHARACTERISTIC
| Ef = 1.25 Volts AC
V4
y
4
7
30
o
3 4
(V¥
& /
= /
- 4
= 20 “
=
= /
; /|
/
/'
10 7
’/
’/
'f
n r
0 100 200 300 400 500
DC PLATE VOLTS

\_
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TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISIQ BLOOM D, NEW JERSEY, U.S5.A. NOVEMBER 1, 1958 PLATE #5349
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IH2

- TUNG-SOL 2
DIODE
MINIATURE TYPE
L g
MAX
I T 7
[ i COATED UNIPOTENT!AL CATHODE
2
1%‘ HEATER
T-64
1.4 VOLTS C.55 AMP.
28 AC OR OC
MAX
1 ANY MOUNTING POSiTION
GLAUSVS BULb_ *SOCKET TERMINALS 3 & 7 MAY BE USKD AS TIE BOTTOM VIEW
TOP CAP—MINIATLRE POINT . FOR COMPONENTS AT OR NEAR FILAMENT SMALL BUTTON
POTENT I AL, 3 PIN BASE
9LX
THE 1H2 IS-A MINtATURE HEATER-CATHODE TYFE DIODE DES'GMED FOR USE IN
TELEVISION RECE IVERS AS THE HIGH-VOLTAGE RECTIFIER TO SUPPLY POWER TO
THE ANODE OF THE TELEVISION PICTURE TUBE. THE 1H2 IS PFIMARILY [INTENDED
FOR USE IN FLY-BACK TYPES OF POWER SUPPLIES.
DIRECT INTERELECTRODE CAPACITANCES - arrrox.
WITHOUT EXTERNAL SHIELD
PLATE TO HEATER, CATHODE & INTERNAL SHIELD 1.0 (775
RATINGS
INTERPRETED ACCOROING TD OESIGN MAXIMUM SYSTEM
FLYBACK RECTLFIER SERVICE*
HEATER VOLTAGE l.4 VOLTS
MAX IMUM PEAK INVERSE PLATE VOLTAGE
DC COMPONERT 24 000 VOLTS
TOTAL DC AND PEAK 3C 000 VOLTS
MAX IMUM STEADY—STATE PtAK PLATE CURRENT 50 MA .
MAX IMUM DC OUTFYT CURRENT 0.5 MA .
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
AVERAGE CHARACTERISTICS
TUBE VOLTAGE DROP (APPFOX.)
I, = 7.0 Mma. 100 VOLTS
CONTINUEC ON FDLLOWING PAGE
*INOICATES AN ADDITION.
. _J

— -
TUNG-50L ELECTRIC INC. ELECTRON TUBE OIVISION BLOQ B, NEW JERSEY,U.5.A. JUNE 1, 1960 PLATE 5855
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IH2

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

NOTES

DESIGN-MAX |MUM RATINGS ARE LIMITING VALUES OF OPERATING ANO ENVIRONMENTAL CONDITIONS A¥PLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFU!EQ TYPE AS DEFINED BY |TS PUBLISHED DATA, AND SHO®LD
NOT BE EXCEEDED UNOER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THLSE
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAX]MUM
VALUE FOR THE INTENDED SERVICE |5 EXCEEDED WITH A BOGEY DEV!CE UNDER THE WORST PROBABLE
OPERATING COND’'TIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARTATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.

Acor OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING
PRACT!CE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUKICATIONS COMM!SSION", THE DBTY CYZLE
OF THE VOLTAGE PULSE MUST NOT. EXCEED 15% OF ONE SCANNING CYCLE.

THE VOLTAGES ENPLOYED IN SOME TELEVISION RECEIVERS AND OTHER HIGH-VOLTAGE EQUIPMENT ARE SUF-
FICIENTLY HIGH TPAT HIGH-VOLTAGE RECTIFIER TUBES MAY PROQUCE SOFT X-RAYS WHICH CAN CCNSTITUTE
A HEALTH HAZARW UNLESS SUCM TUBES ARE ADEQUATELY SHIELDED. THE NEED FOR THIS PRECAUTIAN SHOULD
BE CONSIQERED IN EQUIPMENT DESIGN. RELATIVELY SIMPLE SHIELDING SHOULO PROVE ADEQUATE.

TTTTTTT TTTTPIT [ ] [TTTIT T ]
] : ] T TIT H2
. i 50— i T ' 7 Ef = 1.2 Volts ——
. [ [ [[] 1000 / [ i
i l ) l + {
1 ENEEEI T / 11
I 40 +— I /
| /
H . /
& 30 |
=
O 3
= [ 4
= 20 |
B / T EEE
10} A ]
/A
II 1
o | [
0 100 200 300 400 500
PLATE VOLTS il
IEEEEEEEENEEEESEENENEEEEREREREN

World Radio Histol




somrIz V. 8 &

- TUNG-SOL =

1J3

DIODE
. 1188* 5
M'Ax‘] P
- T COATED ¥ ILAMENT P IC
| = -
1.25 VOLTS 0.2 AMP.
AC R "Gy
3500° oc
T—9 MAX
| ANY MOUNTING POSITION F1S
] 4062 F
MAX
CCNNECTORS SHOULD N9T EXERT MORE THAN T
POUNDS RADIAL COMPRESSION AT ANY POINT lc IC
AROUND THME CIRCUMFERENCE OF “HE CAP.
‘HQ[N'HJL 30TTOM VIEW
lL__1281" BASING DIAGRAM
MAX JEDEC 3C

GLASS BuULSB
SOCKET TERMINALS 1,3,%,%,6,AND

B€-8 INTERMEDIATE SHELL 8 MAY BE CONNECTED TO TERMHNAL
oR 7 OR TO A CORONA SHIELD WHICH

86-60 SHORT CONNECTS TO TERMINAL 7. TERWI-
INTERMEDIATE SHELL NALS 4 AND & MAY BE USEOD AS

TIE POYRTS FOR COMPONENTS AT

6 PIN OCTAL
OR NEAR FILAMENT POTENTIAL.

THE 1J3 IS A FILAMENTARY DIODE DESIGNED FOR USE IN TELEVISION RECE|VERS
AS THE HIGH-VOLTAGE RECTIFIER TO SUPPLY PONER TO THE ANODE OF THE TELE-
VISION PICTURE TUBE. T IS INTENNFG PRIMARILY FOR USE IN FLYBACK TYPES
Gr POWER SUFPPLIES.

DIRECT INTERELECTRODE CAPACITANCES - apPrOX.

WITHOUT EXTERNAL SHIELOD
P_ATE TO FILAMENT 1.6 £

RATINGS

INTERPRETED ACCORDING TO DESIGKR MAKIMUM SYSTEM
FLYBACK RECTIFIER SERVICE®

FILAMENT VOLTAGE 1.258 VOLTS
MAX IMUM PEAK INVERSE PLATE VOLTAGE
DC COMPONENT 22 000 VOLTS
TOTAL DC AND PEAK 26 000 vaLTs
MAXIMUM STEAJY—STATE PEAK PLATE CURRENT 50 MA .
MAX IMUM DC QJSTPUT CURRENT 0.5 MA .

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

FILAMENT VOLTAGE 1.29 VGLTS
FILAMENT CURRENT 0.2 AMP .,
TUBE VOLTAGE DROP (APPROX.) Ip =7.0 MA. DC 225 VCLTS

CONTINUED OM FOLLOWIN; PAGE

—» INOICATES A CHANGE.

_ _J

TUNG-SBL ELECTRIC INC. ELECTRON TUBE DIV - GO NEW JER JUNUARY 1, 1962 PLATE #6351
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1J3

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

NOTES

AFOR OPERATION 1N A 525-LINE, 30-FRAME SYSTEM A5 DESCRIBED IN "STANDARDS OF GOOD ENGINEERING

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS CCMMISSION™, THE ONTY CYCLE
OF THE VOLTAGE PULSE MUST WOT EXCEED 15% OF OME SCANNING CYCLE.

BUNDER NO CIRCUMSTANCES SHOULO THE FILAMENT VOLTAGE BE LESS THAN 1.05 VOLTS OR MORE THAN 1.45

vOLTS,

OESIGN-MAXIMUN RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON OEVICE OF A SPECIFIEO TYPE AS DEFINEO BY ITS PUBLISHED DATA, AND SHOULD
NOT BE EXCEEOED UNDER THE WORST PROBABLE CONOITIONS. THE OEVICE MANUFACTURER CHOOSES THESE
VALUES TO PROTIDE ACCEPTABLE SERVICEABILITY OF THE OEVICE, TAKING RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS OUE TO VARIATIONS IN DEVICE CHARACTERISTICS.THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM
VALUE FOR THE INTENDEC SERVICE 1S EXCEEDED WITH A BOGEY DEVICE UNOER THE WORST PROBABLE
OPERATING COXDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATIOK,
EQUIPMENT CONTROL ADUUSTMENT, LOAO VARIATION, SISNAL VARIATION, ANO ENVIRONMENTAL CONCITIONS.

THE VOLTAGES EMPLOTED IN SOME TELEVISION RECEIVERS AND OTHER HIGH-VOLTAGE EQUIPMENT ARE SUF-
FICIENTLY HIGH THAT HIGH-VOLTAGE RECTIFIER TUBES MAY PRODUCE SOFT X-RAYS WHICH CAN CONSTITUTE
A HEALTH HAZARP UNLESS SUCH TUBES ARE ADEQUATELY SHIELDED. THE MEED FOR THIS PRECAUTIGN SHOULD
BE CONSIOERED IN EQUIPMENT DESIGN. RELATIVELY SIMPLE SHIELDING SHOULD PROVE ADEQUATE.

World Radio Histo
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samtTe Y. 8. 8.

TUNG-SOL )

DIODE
1188" =
[ MAX &40,
== COATED £ ILAMENT P IC
| 0 .
1.25 VOLTS 200 MA.
: AC CR DC “:G,
Jl
i )
917 | ANY MOUNTING PISITION ) G)F'S
v i
*
CYNNECTORS SHOULD NOT EXLRT MORE THAN 7 o e
POQUNDS RADIAL COMPRESSION AT ANY POINT lc Ic
LROUND THE CIRCUMFERENCE OF ~HE CAP
HHUUE = . 30TTOM VIEW
Al |
L 1281" | BASING DIAGRAM
MAX JEDEC 3C
.LALS BULB
=0 e SOCKET TERMINALS 1,3,4,%,6,AND

56—600 SHORT 8 MAY BE COWNECTED TO TERMHNAL

INTERMEDIATE SHELL 7 OR TO A CORONA SHIELD WHICH

CONNECTS TO TERMINAL 7. TERMI-

A PIN OCT&L NALS 4 AND 6 MAY BE USED AS
- TIE FOIYTS FOR COMPONENTS AT
RAEY
CLTLINE C© OR NEAR FILAMENT POTENTIAL,

9-53 wiTh pk-rT OR
G f4 wiTH P.-8

THE 1K3 IS A FILAMENTARY DIODE DESIGNED FOR USE IN TELEVISION RECE IVERS
AS T c nIGH-VOLTAGE RECTIFIER TO SUPPLY POWER TO THE ANOCE OF THE TELE-—
WISI2 21CTURE TUBE. IT IS INTTNDEG PRIMARILY FOR USE IN ELYBACK TYFES
CF POWER SUPPLIES AND IS A DIRECT REPLACEM:=NT FOR THE 1J3.

DIRECT INTERELECTRODE CAPACITANCES — aPprOx.

WITHOUT EXTERNAL SMIELD
P_ATE TO F!LAMENT 1.6 pt

RATINGS

INTERPRETED ACCORDING TO DESIGH MAX|MUM SYSTEM
FLYBACK RECTIFILR SERVICEA

FILAMENT VOLTAGE 1.258 VOLTS
Max IMUM PEAK INVER%E FLATE VOLTAGE
DC COMPONENT 2 000 VOLTS
TOTAL DC AND PEAK 6 000 VOLTS
MaX IMUM STEADY—STATE PEAK PLATE CURRENT h0 Ma .
MaXIMUM DC OUTPUT ¢LRRENT 0.5 M .

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

FILAMENT VOLTAGE 1.25 VaLTg
FILAMENT CURRENT 0.2 AMP .
TUBE VCLTAGE DROP (APPROX.) Ip =7.0 MA. DC 225 VOLTS

CONTINUED OF FOLLOWING PAGE
TINDICATES AN 2°°1TIO0N

—» INOICATES A CHANGEZ.

\_ _/

TUNG-50L ELECTRIC INC. ELECTRON TUBE CUVSAANTISTRONPIPETD, NEW JERSEY, U.S.A. ICTOBER 1, 1962 PRLATE #6479




IK3

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

NOTES

AFl)li OPERATION IN A 525-LINE, 3O-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOO EN3INEERING

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEOCERAL COMMUNICATIONS CCMMISSION®,THE DUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.

BUIDER NO CIRCUMSTANCES SHOULD THE FILAMENT VOLTAGE BE LESS THAN 1.05 vOLTS OR MDRE THAN 1.45

vOLTS.

UESIGN-MAXIMUM RATINGS ARE LtIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS AIPLICABLL
TO 4 BOGEY ELECTRON OEVICE OF A SPECYFIEQ TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD
NOT BE EXCEEDAD UNDER THE WORST PROBABLE CONDITIONS, THE DEVICE MANUFACTURER CHOOSES THESE
VALUES TO PRDVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPOMNSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DIVICE CHARACTERISTICS.THE
EQUIPMENT MANUFACTURER SHOULLD DEStGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGH=VAXIMUW
VALUE FOR THE INTENDED SERVICE 1S EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROGABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOL™AGE VARLATION, EGUIPMENT COMPOMENT VBRIATIUN,
EQUIPMENT CONTKROL ADJUSTMENT, LOAO VARIATION, SIGNAL VARIATION, ~ND ENYIRONWENTAL CONBITIONS.

THE VOLTAGES EMPLOYED IN SOME TELEVISION RECEIVERS AND OTHER MIGH-VOLTAGE EQUIPMENT ARE SUF-
FICIENTLY HIGH THAT HIGH-VOLTAGE RECTIFIER TUBES MAY PROOUCE SOFT X-RAYS WHICH CAN CONSTITUTE
A HEALTH HAZARN UNLESS SUCH TUBES ARE ADEQUATELY SHIELDED. THE MEED FOR TH1S5 PRECAUTION SHOULD
BE CONSIDERED 1N EQUIPMENT DESIGN. RELATIVELY SIMPLE SHIELOING SHOULD PROVE ADEQUATE.

World Radio Histol




L4
- TUNG-SOL ~

RF AMPLIFIER PENTODE
MINIATURE TYPE

"

. r_%ﬁ COATED FILAMENT 3
MAX
T.T F ILAMENT

lll ===
™. M‘&. 1.4 VOLTS 0.05 AMPERE | S==
L - ol oc e
MAa)L ANY (D
m MOUNTING POSITION
B6LASS BULB BOTTOM YIEW

MINIATURE BUTTON
7 PIN BASE

THE 1L4 IS A RF PENTODE Of THE MINIATURE TYPE WITH A SHARP CUT-OFF
CHARACTERISTIC. IT IS RECOMMENDED FOR USE WHEREVER A SHARP CUT-OFF PEN-
TODE iS REQUIRED IN COMPACT, LIGHT-WEIGHT, PORTABLE RECEIVERS. THE TUBE
IS, THEREFORE, OF INTEREST IN FM RECE(VERS AND IN OTHER CIRCUITS NOT
REQUIRING AVC. THE 1LY FEATURES INTERNAL SHIELDING WHICH EL IMINATES THE
NEED FUR AN EXTERNAL BULB SHIELD, BUT A SOCKET WITH SHIELDING IS ESSEN-
TIAL IF MINIMUM GRID-PLATE CAPACITANCE IS TO BE OBTAINED.

DIRECT INTERELECTRODE CAPACITANCES

WITH 00 CXVEANAL SMIELD

GRID TO PLATED (G4TO P) MAX. 0.008 Kuf
INPUT: Gy TO (F + G + 63 4 1.8.) 3.6 Mt
OUTPUT. P TO (F 4 Gy + Gy + 1.8.) 7.5 B f
RATINGS
INTERPRETED ACCOROING TD ANA STANDARD N8-210
FILAMENT VOLTAGE 1.4 vOLTS
MAX IMUM PLATE VOLTAGE 110 voLTS
MAXIMUM GRIO §2 VOLTAGE 90 vOLTS
MAX IMUM GRID §2 SUPPLY VOLTAGE 110 voLTS
MINIMUM GRID #4 VOLTAGE 0 vOLTS
MAX IMUM TOTAL CATHODE CURRENT 6.5 MA .
TYPICAL OPERATING CONOITIONS ANO CHARACTERISTICS
L
g CLASS Ay AMPLIF1ER
§ FILAMENT VOL TAGE 1.4 1.4 voLTS
i FILAMENT CURRENT 0.05 0.05 AMP .
PLATE VOLTAGE 90 90 vOLTS
GRID #2 VOLTAGE 67.5 90 vOLTS
GRID #4 VOLTAGE 0 0 vOLTS
PLATE CURRENT 2.9 4.5 MA .
GRID #2 CURRENT 1.2 2.0 MA .
PLATE RESISTANCE (APPROX.) 0.6 0.35 ME GOHM
TRANSCONDUCTANCE 925 1 025 RMHOS
GRID #4 VOLTAGE FOR PLATE CURRENT = i
Sthte 410 HAMPS -8 VYOLTS
1823
“1.;12' SINILI4R PIPR REPEREECE: f;gzgcnﬂs“cs somewhat siadliar to 1LF5 and
= IRDICATES A CHMARGE OR ADZITION.
\_ J
COPYRIGHT 1947 BY “UNG-SOL ELECTRIC INC ELECTRON YUBE DIVISION NEWARK Nbw JERSEY U S A
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L4

3 T T T 7T T
T =177 Eg = 1.4 Volts OC [
, i Eep =90 Volts [ 1]
T —t
X i EE -
-1 — T T
. I8 |
J | |
g,[/ I
£ |
., !
31/ £ 1]
3 A |
= |
5‘ 1 -3
R
i ) $ |
T -
1-5 —
= -
) : -
s w 100 150 200
PLATE VLTS

COPYRIGMT 1947 @Y TUNG-SOL ELECTRIC INC RON DLY ISION NEWARK NEW JERSEY. U S A,
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smumIte Y . 4.

IN2A

. TUNG-$OL

DIODE

COATED FILAMENT

FOR HIGH VOLTAGE

ANY MOUNTING POSITION

+OCKET TERMINALS I,3,4,5,6 ANO 8 MAY BE
CONNECTED TO TERM'NAL 7 OR TO A CORONA
SHIELO WHICH CONNECTS TO TERMINAL 7.
TERMINALS 4 46 MAY BE USED 45 T[E POINTS
AT OR NEAR FILAMENT POTENTIAL.

GLASS BULB

SHORT MEOILM SHELL
T PIN OCTAL BT7-227

RECTIFiER APPLICATIONS.

BULB THAN TYPE 1N2.

DIRECT INTERELECTRODE CAPACITANCES

CONTINUED ON FOLLOW'NG PAGE

L

RECTIFIER APPL ICAT!ONS @)

IC‘D (ac

BOTTOM VIEW

BASING OIAGRAM
JEOEC 3C

THE IN2A S A FILAMENTARY HALF-WAVE CIOCE INTENDED FOR SERVICE AS THE
HIGH VOLTAEE RECTIFLER IN TELEVISION RECE IVERS AND OTHER HIGH VOLTAGE

IT IS IDENTICAL 1O TYPE 1IN2 EXCEPT TYPE 1N2A IS CONTAINED IN A SHORTER

PLATE TO F/LAMENT AND INTERNAL SHIELD 1.4
FILAMENT CHARACTERISTICS AND RATINGS
OESIGN MAXIMUM VALUES - SEE E'A STANDARO R§-236
AVERAGE CHARACTERISTICS 1.25 voLTs 200
FILAMENT SUPPLY LIMITS:
VOLTAGE OPERATION C 1.25t0.20
MAXIMUM RATINGS
DEVIGN MAXINUM VALUES - SEE EIA STANOARD RS$-239
FLYBACK VCLTAGE RECTIFIER®
INVERSE P_ATE VO_TAGE:
TOTAL DC AND PZAK 28,000
oc 24,000
PEAK PLATE CURRENT 50
AVERAGE PLATE CURREMNT 0.5

£1S
O

pf

MA .

TOLTS

vOLTS
MA .
MA .
MA .

_/

TUNG-SOL ELECTRIC IMC., ELECTRON TUBE OIVISION, HLOOMFIELC, NEW JERSEY, U.s.A.

World Radio Histo

FEBRUARY 1, 1962 PLATE #6378



TUNG-SOL )

CONTINUED FROM PRECEOING PAGE

CHARACTERISTICS

TUBE DROP FOR Ib = 7 MA, (APPROX.) 100 VOLTS

Ceriament SUPPLY VARIATIONS SHALL BE RESTRICTEOD TO MAINTAIN FILAMENT YOLTAGE WITHIN THE
SPECIFIED YALUES.

DFDR OPERATION IN A 525-LINE, JO-FRAME SYSTEN AS OESCRIBED IN “STANOARDS OF GOOD ENGINEERING
PRACTICE FOR TELEVISION BROAQCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION®, THE OQUYY CYCLE
OF THE YOLTAGE FULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.

X-RAY RAQIATION SHIELOING MAY BE NECESSARY TO PROTECT AGAINST POSS!BLE OANGER OF PERSONAL INJURY
FROM PROLONGED EXIPOSURE AT CLOSE RANGE IF THIS TUBE 15 OPERATED AT HIGHER THAN THE MANUFAC-
TURER'S MAXIMUM RATED PLATE VOLTAGE OR 16,000 VOLTS WHICHEVER IS LESS.

World Radio Histo



PAINTED 1 u. 8. A,

INSGT
- TUNG-SOL ~

PENTODE

COATED FILAMENT

FILAMENT
1.4 VOLTS 50 MA.
DC

ANY MOUNTING PCSITION

BOTTOM VIEW

SMALL WAFER
7 PIN OCTAL

GLASS BuLB Sy

THE INBGT |S A FILAMENTARY TYPE SHARP CUT-OFF PENTODE VOLTAGE AMPL IFIER.
IT IS DESIGNED FOR SERVICE IN LOW DRAIN BATTERY OPERATED RECE IVERS AS AN
RF, IF OR AF AMPLIFIER.

DIRECT INTERELECTRODE CAPACITANCES

EXTERNAL SHIELD #3038 CONNECTED TO Pin 7

GRID TO PLATE: (G4 TO P) MAX. 0.007 Mt
INPUT: Gy TO (F&G1&1S+G+8BS) 2.8 Mt
OUTPUT: P TO (F&G1&1S+G248S) 9.0 ML f
RATINGS
INTERPRETED ACCORODING ~0 DESIGN-MAXIMUM SYSTEM
FILAMENT VOL FAGE 1.4 VOLTS
MAX EMUM PLATE VOLTAGE 110 VOLTS
MAX IMUM GRID #2 VOLTAGE 110 VOLTS
MAX IMUM CATHODE CURRENT 5.0« MA .

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A; AMPLIFIER

FILAMENT VOLTAGE 1.4 VOLTS
FILAMENT CURRENT 50 MA L
PLATE VOLTAGE S0 VOLTS
GRID #2 VOLTAGE 90 voL TS
GRID #4 VOLTAGE D VoL TS
PLATE RESISTANCE (APPROX.) 195 MEGOHMS
TRANSCONDUCTANCE 750 UMHOS
PLATE CURREN? 1.2 MA
GRID #2 CURRENT 0.3 MA.
GRID #1 VOLTAGE (APPROX.) FOR gm = SO MMHOS =52 VoL TS
GRID #1 VOLTAGE (APPROX.) FOR gy = S UMHOS 4.0 vVOLTS

& INDICATES A E€MANGE,
\_ J

TuMG-SOL ELECTRIC IaC., ELECTROW TusE o1 viETRRLTEIBEEIED

» WEW JERSEY U,S.A. MARCH 1, 1958 PLATE #5200



INSGT

INSGT
PENTODE CONNECTION
Ef = 1.4 Volts
Ecy = 90 Volts
2.0— |
o Eey :tg-rs-
- 1/ |
w |
a
= 0
2 e
= i
= OR5
=
e
- [ - |
!
05— PP
g z=
-2.0
1=1=2:5 :
= = i !
50 100 150 200 250
PLATE VOLTS
165 ) O N O O 0 O D o o
e N\
q .,
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PLATE
3015

cee,

1952

IRS

( TUNG-SOL N
HEPTODE
MIN'ATURE TYPE
COATED FILAMENT
1.4 VOLTS 0.05 AMP.
bC
ANY MOUNTING POSITION
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
a1t
THE 1R5 IS A HEPTODE CONVERTER USING THE 7 PIN MINIATURE CONSTRUCTION.
IT IS DESIGNED PRIMARILY FOR SERVICE AS A COMBINED OSCILLATOR AND MIXER
IN COMPACT, LIGHT—WEIGHT, PORTABLE BATTERY OPERATED EQUIPMENT. IT FEATURES
A HIGH EFFICIENCY FILAMENT, ADAPTABILITY TO AVC AND PROVIDES REASONABLE
CONVERSION GAIN WITH LOW BATTERY VOLTAGE AND LOW ELECTRODE CURRENTS.
DIRECT INTERELECTRODE CAPACITANCES
vitat VITROUT
SHIELD SHIELD
MIXER GRID TO PLATE: (G3 TO P) MAX. 0.3 0.4 M f
RF INPUT: G3 TO (F+G,+G44+65+P) 7.0 7.0 113
MIXER OUTPUT: P TO (F4G44G2844G3+65) 12.0 7o) 11184
OSCILLATOR INPUT: Gy TO {F4G2a4+G634G5+P) 3.8 ol e f
COUPLING: (Gy TO G3) MAX. 0.2 0.2 upf
OSCILLATOR GRID TO PLATE: (G4 TO P) MAX. 0.10 0.10 up f
AEXTEIIAL SHIELD #316 COMNECTED TO PIN 81,
RATINGS
INTERPRETED ACCORDING TO RMA STANOARD W8-210
FILAMENT VOLTAGE 1.4 VOLTS
MAX IMUM PLATE VOLTAGE 90 VOLTS
MAXIMUM GRIDS #2 AND #4 VOLTAGE 67.5 VOLTS
MAX IMUM GR!DS #2 AND #4 SUPPLY VOLTAGE 90 VOLTS
MAX IMUM CATHODE CURRENT (ZERO—SIGNAL) 5.5 MA.
MINIMUM POSITIVE DC GRID #3 VOLTAGE 0 VOLTS
CONTINUED ON FOLLOWING PAGE
—> I TCATES A CHANGE OR ADDITION
_ . _J

COPYRIGHT 1932 BY TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION
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IRS

_

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CONVERTER SERVICE - SEPARATE EXCITATION®

FILAMENT VOLTAGE 1.4
FILAMENT CURRENT 0.05
PLATE VOLTAGE 45
GRIDS #2 AND #4 VOLTAGE 45
GRID #3 VOLTAGE 0

GRID #4 VOLTAGE (OSCILLATOR GRID) RMS 15

GRID #4 CURRENT (OSCILLATOR GRID) 150
GRID #41 RESISTANCE (OSCILLATOR GRID) 0.1
PLATE RESISTANCE (APPROX.) 0.5
PLATE CURRENT 0.7
GRIDS #2 AND #4 CURRENT 2.1
CATHODE CURRENT 3.0
CONVERS 10N TRANSCONDUCTANCE 210
GRID #3 VOLTAGE FOR

Gc ™ 40 HMHOS =0
GRID #3 VOLTAGE FOR

Gc ™ 100 UMHOS -2.2

T . . N
rom::::»—-guo

[ 3¢ ] htF)C)N

g

=15
-4.9

25

3

W= O ON
. . »
WD E =

&

=13
-5.0

vOLTS
AMP .
vOLTS
VoL TS
vOLTS
voL TS
BA.
MEGONM
ME GOHM
MA.
MA .
MA .
HMHOS

YOLTS

voLTS

BCHA!ACT(I!SHCS SHOWN ARE OBTAINED In THE STANOARD RMA CONVERSION CONOUCTANCE TEST SET wWNICN
USES SEPARATE EXCITATION. THE CMARACTERISTICS UNOER THESE CONDITIONS CORRESPOND YERY CLOSELY

WITH THOSE OBTAINEO 14 A SELF-EXCLTED OSCILLATORY CIRCUIT OPERATING WITH ZERO BIAS,

OSCILLATOR TRANSCONDUCTANCE

60T OSCILLATING

GRID #3 VOLTAGE
GRID #4 VOLTAGE (OSCILLATOR)
GRIDS #2 AND #4 CONNECTED TO PLATE

TRANSCONDUCTANCE BETWEEN GRID #4 AND
GRIDS #2 AND #4 CONNECTED TO PLATE

CATHOGE CURRENT

AMPLIFICATION FACTOR BETWEEN GRID #4
AND GRIDS #2 AND #4 CONNECTED TO PLATE

GRID #4 VOLTAGE FOR 1p ™ 40 WHA. (APPROX.)

—>INDICATES A CHANGE OR ADDITIDN.

0
67.5

1400
9.0

6.5
17

YOLTS
vOLTS
YOLTS

HMHOS
MA .

voLTs

1

PLATE
3026

SEPT, 1
1952

_/

COPYRIGHYT 1952 BY TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION

NEWARK, NEW JENSEY. U S A



IRS

camtea N B, 8.

1RS
E¢ = 1.4 Volts DC
CURVE T $a08 [|Res) s ron [cunne T E
i volTs ME GOHM LAMP |
1 45 45 0.1 150
3003
2 90 45 0.1 150 L | 7/ i
3 67.5 67.5 0.1 250 7] , L ]
4 90 67.5 0.1 250 — y o)
OSCILLATOR VOLTAGE ON GRIDS #244 AND ON I~ y"‘ 3
FILAMENT = O VO / 2 laoow
(X
ADBYAIOED BY AOJYUSTMENT OF OSCILLATOR GRIO (GRID #1} | r/ ,.- =
VOLTAGE TO GIVE INDICATED VALVES. / [‘ 5
T ] =2
| , | duinay- 1]
! ! ! | | ! :00:
1 1 T T / | =4
—1 + + = 1- + 2 —TT1T—1T
! 4 =
il 2 = —
L ;a. 3 v 1 g — |
e e i 1
0 3
-15 5
8RID # VOLTS (CONTROL GRID) 1]
[T Tl I IHEER
1T * SienliiT
1 L
[ TP TTTIT]
IRS
10 TRIODE CONNECTION
a Ef = 1.4 Volts IC
& Grids 2, 3,4 4
= Connected to plate
= X m B
= 7.5 L4 |
= N .
x «wof -
~
/ /
o /
g 5.0 / i
(=)
= / /
< )4 4 %
-3 V.4
S2.5 V4 £ .
. : . ‘,
= Z / ! N
=~ £ m /) Vi A |
e il ca =+ A A AEES
of L [ e -l T |
W [/} 25 50 75 100 125 150
3017 ) PLATE YOLTS
SEPT. 1
1952
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IRS

IR5

Ef = 1.4 Vol ts DC

Grid #3 Voltage = 0 Volts

Oscillator Voltage on

Grids 244 &onFilament = 0 Volts

Grid #1 Resistor = 0.1 Megohm |

Recommended Min. 'c1 = 0.02 Ma.

Grid #1 Current Varied by Adjustment
of Ostillator Voltage

P = =
& —
g
c/.,‘ P
I 'y g
AA c -~
200¢ A/ =
-t a
/]
100

Plate Voltages:

90 Volts

= =N T SNE7.5AVel LS

—— — 67.5 0r 90 Volts

7.5

2.5

Grids 234 Voltage = 67.5 Volts

CATHODE CURRENT (1,) MILLIAMPERES

CONVERS |ON TRANSCONDUCTANCE (g.) - MICROMHOS

0.1 0.2 0.3

0

10 #1 CURRENT (i.,) NIL.LIAWERES (OSCILLATOR GRIO)

IR5

Ef = 1.4 Volts DC
Grid #3 Vol tage = 0 Volts

Oscillator Voltage on

Grids 284 &onFilament = 0 Volts

Grid #1 Resistor = 0.1 Megohm
Recommended Min. | = 0.02 Ma.

c4
Grid #1 Current Varied by Adjustment
of Oscillator Voltage

I

8
§ 7.5
2 4]
x &
' P 3
2 H 9 ~ = N E
:zoo} A" —5.03
Q A 9c ~ _
= e =
5 =
Eg 'a L2352 3r ;; .
- wy
§ 100~ - ELsn 2.5
2 Plate Vol tages: 3
= 90 Volts ™
a e — 45 Volts 8
b e — — —45 or 90 Volts =
* Grids #244 Voltage = 45 Volts =
a 0
> 0 0.1 0.2 0.3
=
(=4
o

GRID #1 CURRENT (lc,) MILLIAMPERES (OSCILLATOR GR1D)

COPYRIGHT 19352 BY TUNG-SOL ELECTRIC INC. Worid Kaio risror ISION NEWARK, NEW JEASEY. U. 8. A,
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TENTATIVE DATA IRSWA

- TUNG-SOL -

HEPTODZCONYERTER

MINIATURE TYPE

HEATER

ANY MOUNT NG PCSITION

BOT TOM VIEW
MINIATURE BUTTON

GLASS BUILB TAT

THE 1IRSWA IS A FILAMENT TYPE HEPTODE CONVERTER iN THE 7 PIN MINIATURE CON-
STRUCTION. 1T IS DESIGNED FOR USE AS A COMBINED OSCILLATOR AND MIXER IN
BATTERY OPERATED EQUIPMENT. ITS PRINCIPAL APFLICATION IS AS A MIXER IN
OSCILLATOR SECTIONS DF PORTAESLE RECEIVERS. THE ‘'RSWA IS PARTICULARLY
USEFUL IN CIRCUITS WHERE ITS LOW MICROPHOMIC NOISE AND VIBRATION QUTPUT
ARE ESSENTIAL FOR SPECIALIZED MILITARY EQUIPMENT

RATINGS
MECHANICA _
MAXIMUM IMPACT ACCELERATION (SHOCK TEST-NOTE 2) 450 G
MAXIMUM VIBERATIONAL ACCELERATION (S6 HR. FATIGUE TEST-NOTE 3) RG] G
RATINGS

AND NORMAL OPEFRAT|ON

NORM

et NORM.
COND}- OPER-
MIL-E+1 DES, TIONS ATIOR DES. MIL-E-1
SYMBOL AIN. NOTE § NOTE 4 MAX., UNITS
HEATZR VOLTAGE (NOTE &) Eff 100 1.25 1.28 1.50 Vvde
PLATEE VOLTAGE (NOTE 7} Eb: —_ 90 30 100 vde
GRID YOLTAGE Ect: —_—— (o] (o] —-——— vde
GRID VOLTAGE #2 (NOTE 7) Ec2 - a5 45 75 vde
PLATE DISSIPATION Pp: —— —-——- —— 0.1 WATTS
GRID #2 DISSIPATION Pg(28&4): ——— - —— 0.19 WATTS
GRID RESISTANCE Rg(1): -— 0.1 0.1 - MEG.
CONVERSION TRANSCON. Ser - - 235 - UMHOS
PLATE CURRENT Ib1: =L —-— 0.90 o mAdc
GRID VOLTAGE #3 Ec3: -—— o] o o] vde
CATHODE CURRENT ik: -——— — ——— 6.5 mAdec

CONTINUED ON FOLLOW NG PAGE

= =)

TUNG-SOL ELFCTHIC 1WC., ELECTRON TRBE D WASLOM o SLOCMILELE, NE4 JERSET, U.0.A. MEPTEMHER 2, 2946 PLATE & €7




IRSWA TENTATIVE DATA
r TUNG-SOL -

CONTINUED FROM PRECEDING PAGE

CHARACTERISTICS AND QUALITY C()NTROLl

TEST AQL  MIL-E.l MIL-E-1
% SYMBOL MIN. LaAL BOG UAL MAX ALC UNITS

MEASUREMENTS ACCEPTANCE
TESTS PART 1 COMBINED AQL=1.0% EXCLUDING MECH. AND INOPERATIVES

GRID CURRENT (1):

Ec37-1 Vdc

Eg1-1S Vac

(NOTE 9) 0.65 Ic3: 0 —-e e . 0.6 --- aAdc
PLATE CURRENT (1):

Eg1=1S Vac

(NOTE 9) 0.65 Ib: 0.55 - —_—— == 125 —--- mAdc
CATHODE CURRENT:

Eg1-1S Vac;

(NOTE 9} 0.65s ik: 225 --- --= -——- 475 --- mAdc
CONVERSION TRANS-
CONDUCTANCE (1}):

Eg1=1SVac; Ef =

1.0 Vdc (NOTE 9) 0.6S Sc: 130 ———  —-—— ——- 340 --- uMHOS
OSCILLATOR GRID
CURRENT:

Ef=1.0 Vdc; PLATE

FLOATING INOTE 10) 0.65 Ici1: 125 D2 S50 e ——— ——— pAdc

NOISE AND MICROPHONICS:
Ebb=Ecc2&4 “Ecc3=135
Vdc; Ecal=10.0 mVac
Rp=2.2 MEG, Rg2&4
=4MEG; Cg2%4-0.01 uf

TO F—; Rg3=8 MEG. 0.65 Eb: ——— mmm mem o 17 ——-- W
CONTINUITY AND SHORTS:
(INOPERATIVES) 0.4 ——— _— e R 1 D P i e

MECHANICAL:
ENVELOPE OUTLINE

{6-2) e S

MEASUREMENTS ACCEPTANCE
TESTS, PART 2

INSULATION OF ELECTRODES:

gt-all Rg-all: 100 -~ ——o o —ee == MEG.
p-all 4.0 Rp-all: 100 --= ———o _._  ___ ___ MEG.
g3-all Rg3-all: 100 ——-- - o__ e ==_ [MEG.

CONVERSION TRANSCON:
DUCTANCE (2}

Egl1=1S Vac

(NOTE 9) 6.5 198 160 ——— ——— ——— 340 -~— uMHOS
FILAMENT CURRENT: 65 |If: 44 e e o S6 -— mA
CAPACITANCE:

WITHOUT SHIELD» Cg3-all: 4.7 - —_—— = 6.9 ——— puf

WITHOUT SHIELD 6.5 Cp-all: S0 -—--- -0 _oo 785 - puf

WITHOUT SHIELD Cgafpi —== = [C2s0.45) el

VIBRATION (1}:

Rp=10,000 OHMS; Ecl=—

S Vdc; 40 cps; 15g; Rgl=0 6.5 Ep(1): ——— eoE _a See 10 ——- mVac
VIBRATION (2

F=S0cps—3500 cps; Rp=

10,000 OHM5; Ec1=-Svdc;

Rg1=0; (NOTE 8) 6.5 Ep(1): ——- oo o oo 25 --- mVac
L CONTINUED ON FOLLOWING PAGE .
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TENTATIVE

DATA
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.

TUNG-SOL

IRSWA

CONTINUEO FRO# PRECEOING PAGE

CHARACTERISTICS ANDQUALITY CONTROL! - conr'd.

TEST

OEGRAOATION RATE
ACCEPTANCE TESTS

SHOCK:
HAMMER ANGLE=
307
FATIGUE:
G=2.5: F=25 MIN;
60 MAX. FIXED
FREQUENCY
POST SHOCK AHD FATIGUZ
TEST END POINTS:
CONVERSION TRANS-
CONDUCTANCE (2):
VIBRATION (1}:
MINIATURE TUBE BASE
STRAIN:
GLASS STRAIN:

ACCEPTANCE LIFE
TESTS

INTERMITTENT LIFE
TEST
Ef=1.25 vdc; OR Vac

WITH EQUIVALENT BjAS:

GFOUP A; Ecal=-16.0
Vvdc; Esig=17.5 Vac; Ec
2&4-67.5 Va:;

(NOTE 12
INTERMITTENT LIFE
TEST END POINTS:

CONVERSION TRANS-

CCNDUCTARNCE (2):

OSCILLATOR GRID

CURRENT

AQL  MIL-E.
% SYMBOL  MIN LAL BOG UAL

MAX,

ALO

MIL-E-}
UNITS

COMEINEO AGL=1.0% EXCLUOING MECH. ANO INOPERATIVES

65 ———

25 -——-

ALLOWABLE OEF.
PER CHARACTER,

1st
SAMP,

CUmB. AQL MIL-E-1
SAMP, * SYMBOL
- - t

= —_—— Sc:
S _— fct:
NCTES

TO THE AP2ROPRIATE PARAGRAPH OF MIL-E 1 ANO M L.ST0-105A.

LIMITS
MIN MAX
500 ———
073 =~ ==
0o ===

WIL-E-1
UNITS

HOURS

HMHOS

nAde

CHARACTERISTICS, QUALITY CONTROL PROCECURES, ANO INSPECTION LEVELS ARE MAOE ACCORDING

2. TE.T CONDITIONS ANC ACCEPTANCE CRITER A PER SHGCK TEST PROCEOURES OF MIL-E-1 BaSIC

SPLCIFICATIONS,

CONTINUEO

ON FOLLO¥ING PAGE

S0L ELICTRIC tMc., ELECTRIN YUBE 3LVISION,

WLOCMYIELa, #1® JERLEY, 4.i.a,

PVine)




IRSWA TENTATIVE DATA
r TUNG-SOL ~

CONTINUED FRDM PRECEDING PAGE

NOTES - CONT'D,

3. TEST CONDITIONS AND ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MIL-E-1 BASIC
SPECIFICATIONS.

4. THESE NORWAL VALUES REPRESENT CONDITIONS AT WHICH CONTROL OF RELIABILITY MAY BE EX-.
PECTED.

5. THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTICS UNLESS OTHERWISE STATED
UNDER THE INDIVIDUAL TEST ITEM.

6. FOR MOST APPLICATIONS THE PERFDRMANCE WILL NOT BE ADVERSELY AFFECTED BY *10® HEATER
VOLTAGE VARIATION, BUT WHEN THE APPLICATIDON CAN PROVIDE A CLOSER CONTROL OFf HEATER
VOLTAGE, AN IMPROVEMENT IN RELIABILITY WILL BE REALIZED.

7. PLATE AND SCREEN VOLTAGES SHOULD NOT EXCEED THESE VALUES UNDER ANY CIRCUMSTANCES.

8. THE TUBE UNDER TEST SHALL BE RIGIDLY MOUNTED ON A VIBRATION TABLE VIBRATING WITH SIMPLE
HARMONIC MDTION. THE TEST CONDITIONS OF PARAGRAPH 4.9.19.1 OF MIL-E-1 SHALL BE APPLIEO
AND Ep MONITORED WHILE THE FREQUENCY OF VIBRATION IS CONTINUOUSLY SWEPT FROM 50-3500
CPS AND THE PEAK ACCELERATION CONTROLLED CONSTANT AT 2G. A LOW PASS FILTER wHICH FOL.
LOWS THE LOAD RESISTOR OF THE TUBE UNDER TEST SHALL HAVE A CUT-OFF FREQUENCY OF 3500
CPS. THE TOTAL TIME OF SWEEP SHALL NOT BE LESS THAN ONE (1) MINUTE.

9. FOR RAPID TESTING USE EQUIPMENT WHICH CORRELATES WITH MIL-E-1 PARAGRAPH 4.10.12.

10. WITH CONVERTER OSCILLATOR TEST SET (DRAWING 195-JAN) HAVING Rgl=50,000 DHMS AND ¥ITH GRID
TO FILAMENT RESONANT JMPEDANCE ADJUSTED TO 9500 OHMS.

11. TUBES SHALL BE 50 SHIELDED THAT OPERATOR PROXIMITY OR MOVEMENT WILL NOT AFFECT OUTPUT
READINGS.

12. BIAS OF GRID #1 MAY BE OBTAINED FRDM A DC SOURCE OF SELF BIAS.

u,
PP T T I TR T [
el GRIDS #2,%5,44 CONNECTED TO PLATE IRSWA
r——— [ MEo's woFw TRIDDE <OMNESTION
Es=1.35 Volts X
10.0 b
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= / :
- 7—_//&\
g // o, !
3 25.0 y, 7 /vl
3 / %
g 4 f 7
s HF 11
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w / /, 1/ A
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PLATE VOLTS
CTTT e Ty TR TR T T e T e T i §d




semrromy 8 &

TENTATIVE DATA IRSWA

T T
I { IRSWA 1+t 44 e
[ [ ] IPERATION CHARACTERISTICS] | ) I—
| Es = 1.5 Volts F__ I
' 7250,
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IRSWA TENTATIVE DATA

| INEN TR5WA
W | OPERATISN CHAKACTERISTICS
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TENTATIVE DATA 1IS2A
TUNG-SOL —
RECTIFIER
MAX COATED UNIPOTENTIAL CATHODE
fJ " 22‘. HEATER
Mfi 1.4 VOLTS®  0.55 AMP.
6L R
Tz 1282 AC OR DC
LL ANY MOUNTING FOSITION
Z;uU“_____l_ B
6LASS BULB BOTTOM V1EW

\

THE 1S2A IS A HIGH VACUUM-SINGLE ANODE RECTIFIER DESIGNED FOR E.H.T.
SUPPLY FROM THE LINE TIME BASE IN TELEVISION RECE IVERS. EXCEPT FOR A
CHEMICALLY TREATED ENVELOPE, WHICH AVOIDS FLASH-OVER UNDER CONDITIONS OF
HIGH HUMIDITY AND LOW ATMOSPHERIC PRESSURE, IT IS IDENTICAL TO THE 1S2.

DIRECT INTERELECTRODE CAPACITANCES

WITHOUT EXTERNAL SHIFLD

PLATE TO CATHODE AND REATER

TINGS

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM

HEATER VOLTAGE

MAXIMUM PEAK INVERSE PLATE VOLTAGE

MAXIMUM PEAK INVERSE PLATE VOLTAGE AT
ZERO PLATE CURRENT

MAXIMUM PEAX INVERSE PLATE VOLTAGE ({ABS. LIMIT)

MAXIMUM DC OUTPUT CURKENT

MAXIMUM PEAK PLATE CURRENT

MAXIMUM FILTER INPUT CAPACITOR

HEATER VOLTAGE AT A D.C. OUTPUT CURRENT
LESS THAN 200 wAMPS (ABSOLUTE LIMITS)

HEATER VOLTAGE AT D.C. OUTPUT CURRENT
HIGHER THAN 200 4AMPS. (ABS. LIMITS)

OPERATING CONDITIONS

HEATER VOLTAGE
HEATER CURRENT
DC OUTPUT CURRENT
DC OUTPUT VOLTAGE

CONTINUED 08 FOLLOWIRG PAGE

SMALL BUTTON
9 PIN NOVAL

soT

1.8

1.4
22 000°P

24 000¢P
27 000¢P
0.8
4ok
2 000

1.4t15%

1.427%

1.4
0.55
0.15

18 000

up t

VOLTS
VOLTS

vVO.TS
VOLTS
MA .
MA .
up €

VO.TS

VOLTS

VCLTS
ANMP.
MA .
VOLTS

TUNG-SOL ELECTAIC INC. ELECTRON TUBE OIVISION BLOOMFIELD, NE¥ JERSEY, U.S.A.

World Radio Histo
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IS2A

. TENTATIVE DATA

CONTINUED FROM PRECEDING PAGE
NOTES
A!HEN THE HEATER 1S TO BE OPERATED ON R.F. VOLTAGE OR FLY BACK PULSES, THE HEATER VOLTAGE CAN
BE AQUUSTED TO 1.4 VOLTS BY COMPARISON OF THE COLOR OF THE CATHODE WITH THAT OF A CATHODE
HEATED BY 1.% VOLTS DC OR LOW-FREQUENCY AC.
Bro PREVENT CHRONA 1T IS RECOMMENOED TO USE AN ANT1-CORONA RING AROUND THE TUBEHOLRER, WHICH
SHOULD BE CONNECTEOC TO THE CATHODE (PINS 1,4,6 AND 9).
CIRCUIT ELEMENTS AAVING THE SAME POTENTIAL AS THE HEATER (E.G. A SERIES RESISTOR! MAY BE
SUPPORTED BY THE TUBEHOLOER CONTACTS 3 OR 7. THESE CONTACTS SHOULD, HOWEVER, NEVER BZ EARTHEQ.
cI)UE TO RINGING CAUSED BY THE LINE OUTPUT TRANSFORMER, AN ADDITIONAL NEGATIVE PLATE VHLTAGE MAY
OCCUR, THEPEAK VALUE OF WHICH MUST BE TAKEN INTO ACCOUNT, THE INCREASE OF THE PEAS INVERSE
PLATE YOLTAGE DUE TO THIS EFFECT MAY AMOUNT UP TO 23% OF THE D.C. OUTPUT VOLTAGE OF THE TUBE.
Duaxiuum PULSE OURATION 18% OF A CYCLE, WITh A MAXIMUM OF 1B uSEC,
E-uxluuu PULSE DURATION 10% OF A CYCLE, ®ITH A MAXIMUM OF 10 uSEC.
\_ S/

| [ IS28
40 7
%) r/
W 30 7
W A
$
-L
=
-l
z
~ 20
15 7
-4
5 /
[¥¥)
[
2 10
P4
| 7 i
% 50 100 150 200 250
PLATE VOLTAGE (VOLTS)
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PRINTED 1N U. 8. &,

IS5

N—

DIODE PENTODE

COATED FILAMENT

F1LAMENY
1.4 VOLTS 50 MaA.
DC

ANY MOUNTING POSITION

GLASS BULB BOTTOM VIEW

MINIATURE BUTTON
7 PIN BASE

6au

THE 1S5 IS A DIODE PENTODE AMPLIFIER ESPECIALLY DESIGNED FOR DETECTOR-
AUDI0O SERVICE IN COMPACT, LIGHT-WEIGHT, PORTABLE EQU'PMENT. THE HIGH
OPERATING EFFICIENCY ALLOWS IT TO BE USED WITH EXTREMELY LOW PLATE-
SUPPLY VOLTAGE.

DIRECT INTERELECTRODE CAPACITANCES <

D'ODE FLATE TO GRID #14 * 0.1 s f
D ODE PLATE TO FILAMENT & PIN #2 B 1.1 s f
RATINGS
INTERPRETED ACCORDING ~O DESIGN—MAXIMUM SYSTEM
FILAMENT VOLTAGE 1.4 VOLTS
MAX IMUM PLATE VOLTAGE 90 VOLTS
MAX IMUM GRID #2 VOLTAGE 90 vOLTS

MAX IMUM CATHODE CURRENT 3 MA
MAX IMUM D100E CURRENT FOR CONTINOUS OPERATION 0.25 MA .
MAX IMUM POSITIVE DC GRID #4 VOLTAGE (] VOLTS
MAYIMUM NEGATIVE OC GRID #4 VOLTAGE -50 vOLTS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A} AMPLIFIER -~ PENTODE UNIT
FILAMENT VOL TAGE 1.4 voLTS
FILAMENT CURRENT 50 MA
PLATE VOLTAGE 67.5 VoL TS
GRID #2 VOLTAGE 67.5 VOLTS
GRID #4 VOLTAGE 0 VOL TS
PLATE RESISTANCE (APPROX.) 0.6 ME GOHM
TRANSCONDUCTANCE 625 UMHOS
PLATE CURRENT 1.6 MA .
GRID #2 CURRENT 0.4 MA .,
GRID #1 VOLTAGE (APPROX.) FOR Iy = 40 WA OC =B voLTS
AVERAGE DIODE CURRENT AT 40 VOLTS DC 1.5 MA,

CONTINUED ON FOLLOWING PAGE
AIIYNDIJY EXTERNAL SHIELD OR WITH EXTERNAL SHIELD #3216 CONNECTED TO PIN 1.

BI|YNOUY EXTERNAL SHWIELE.
—® INDILATES A CHANGE.

TUNG-SOL .

y

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELO, NEW JERSEY, U.S5.A. AUGUST 1, 1960 PLATE #5920
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TUNG-SOL

CONT INUED FROM PRECEOING PAGE

TYPICAL OPERATING CONOITIONS ANO CHARACTERISTICS
RESISTANCE COUPLED AMPLIFIER
PENTODE UNIT

FILAMENT VOLTAGE 1.4 1.4 VOLTS
PLATE SUPPLY VOLTAGE 45 90 VOLTS
SCREEN SUPPLY VOLTAGE 45 90 VOLTS
CONTROL GRID VOLTAGE 0 0 VOLTS
PLATE LOAD RESISTOR 470 000 470 0QO OHMS
CONTROL GRID RESISTOR 10 10 ME GOHMS
SERIES SCREEN RESISTOR 2.2 2.2 ME GOHMS
SCREEN B8Y—PASS CONDENSER 0.1 0.1 uf
INPUT CONDENSER 0.01 0.01 wf
OUTPUT CONDENSER 0.01 0.01 (734
GRID RESISTOR OF FOLLOWING STAGE 1.0 1) MEGOHMS
SIGNAL SOURCE IMPEDANCE (MAX.) 1000 1000 _OHMS
DISTORTION L} H PERCENT
OUTPUT VOLTAGE L) 0) 17.0 VOLTS
VOLTAGE GAIN AT 400 CPS 33 50
|
T O 185 |
DIODE UNIT
Ef = 1.4 Volts
40 :
BN o i sg — RMS Signal Inout = 30 Volts |
H £l : :
| © & A - . Ft +
8 | [eel | ¥ gf‘/ -l A
2-30} 3~ o 6\“’
e Ca RNy Qﬂ' -
> N /
- a
o 20
o
3 T
22 11 1115
>
a / !
] ° / r g \eo: —
.\ 4/ | |
3 ST e
>
= 4 1® . - | 8
] g A L~ * [
EIE 5 X | =S
L - - PR ===
25 50 75 100 125 150
RECTIFIED MICROAMPERES =l
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PLATE
1168
fE8. 3,
19¢7

IS5

{World Radio Histor

-GRID VOLTS

185
PENTOODE UNIT
£.,~ 0 Ef = 1.4 Volts OC
S Ec, = 67.5 Volts
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IS5

-
185 P 600
PENTODE UNIT 3
Ef = 1.4 Volts OC »
E, = 67.5 Volts A
= ”
3 Eey 0 Volts 2
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smNIIE Y 6. 8

TENTATIVE DATA

8t 1716
|
1/2
MIW
| i [ -125 DlaM & 005
20/32
1 ST68 005
DiAN.
. ! ] .
[ ™ :
LE oA v
'l‘l' l“ [NV l1 Y 4
VAL (] i L
- i’
M 1 ¥
173
MAX [y T ke ar,
MAY WO IN TAL WTat™ RE
TuA L 3
AT L E
ALTITUDE
pe
L=~ 15e rik

1IS22

TUNG-SOL

VACUUM SWITCH

ELECTRICAL DATA

M

15Ta £

MECHA4 | CAL DATA

ALTITEDE RATINGS
EXTEISAL HOLD-OFF
VO_TAGE RMS)

!, v T
LHoe

"
'

| 11516
1= 116

|

___T—___:’
- 12%°

.48 1 008
- DIAM.
13/16

132 0 516 MIN.

DIAM.
* .005

AMF

MAX.
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YOLTAGE (RMS)

, el T
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L

OPERATIONS

J,O0U,

TUNG-SOL

TENTATIVE DATA

CONT INUED FROM PRECEDING FA
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smmrER m L. 8. 4.

IT4

TUNG-SOL —
PENTODE
MINIATURE TYPE
COATED FILAMENT
FILAMENT
1.4 VOLTS 50 MA.
1o}
ANY MCUNTING PCSITICN
GLASS 8ULSB HOTTOM VIEW
u7| |P|IAN1'U8RA(SEBUEY7Y_01N BASING OIAGRAM
OUTLINE ORAWING VEDEC 6AR
VEDEC 5~-2
THE 174 1S A MINIATURE SUPER-CONTROL RF PENTODE. T IS RECOMMENDED FOR
USE IN COMPACT, L!IGHT-WE IGHT, PORTABLE RECE IVERS WHERE AVC IS KEQUIRED.
THE 174 FEATURES ADEQUATE INTERNAL SHIELDING FOR MOST PURPOSES, BUT EX-
TERNAL SHIELDING 1S RECOMMENDED WHERE MINIMUM GRID-PLATE CAPACITANCE IS
TO BE OBTAINED.
DIRECT INTERELECTRODE CAPACITANCES
WITH OR W THOUT EXTERNAL SHIELO #316 CONNECTED TO PIN #1
GRID TO PLATES (G4 To P) MAX. C.01 pf
INPUT: Gy TO (F&61$G3) 3.6 pf
OUTPUT: P TO (F&Gy1G,) 745 pf
RATINGS
INTERPRETED ACCORDING T0 OESIGN CENTER SYSTEM
MAX IMUM PLATE VOLTAGE S0 VOLTS
MAX IMUM GRID #2 VOLTAGE — G0 VYOLTS
MAXIMUM POSITIVE DC GRID #4 VOLTAGE 0 vOL TS
MAX'MUM CATHODE CURRENT 5.5 MA .,
TYPICAL OPERATING CONDIT{ONS AMD CHARACTERISTICS
CLASS Al AMPL IF IER
PLATE VOLTAGE 45 67.5 0 w voLTS
GRID #2 VOLTAGE 45 67.5 4y 67.5 voLTS
GRID #4 VOLTAGE 0 0 0 0 VOLTS
PLATE RESISTANCE (APPROX.) 0.35 0.26 0.8 0.5 ME GOHM
TRANSCONDUCTANCE 700 875 750 900 MMHOS
PLATE CURRENT 1.7 3.4 1.8 BRY MA
GRID #2 CURRENT 0.7 1.5 0.65 1.4 MA .
GRID #4 VOLTAGE F
9 = 40 pMHOS = -10 -16 -10 -16 voLTS
—PINDICATES A CHANGE.
. _ J

TUNG-S0L ELECTRIC INC., ELECTRON TUBEt OIVISION, SLOOMFIFLD, NEV JERSEY, U.S.A,, FEBRUARY 1, 1962 PLATE #6373
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PRNTEDINU 8 &

IT4

I
PENTODE CONNECTION
‘ Ef = 1.4 Volts BC
Eb -= 90 VOltS
I, = 67.5 Volts
Iy
——————— ICZ
I
3.5
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o5,
| 2
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TENTATIVE DATA IT4wWAa
TUNG-SOL —
PENTODE
|t MINIATURE TYPE
HEATER

\_

ANY MOUNTING POSITION

GLASS BULB

THE 1T4WA IS A FILAMENT TY2E SEMI-REMCTE CUTOFF PENTODE IN THE 7 PIN MINIA-
TJRE CONSTRLCTION. IT 1S CESIGNED FCR USE AS A RADIO FREQUENCY OR INTER-
IN BATTERY OPERATED EQUIPMENT WHERE EX-
TREME CONDIT ONS OF MZCHANICAL SHOCK OR VIERATION ARE ENCOUNTERED. THE
TUBE 1S PAFTECULARLY USEFUL IN VOLTAGE AMFLIFIER CIRCUITS WHERE ITS LCW
M CROPHONIC NOISE AND' VISRATION OUTPUT AFE ESSENTIAL FOR SPECIALIZED

MEDIATE FREGUJENCY AMPLIFIER

MILITARY ELECTRONIC ECGUIPMENT.

RATINGS
MECHANICAL

MAXIMUM IMPACT ACCELERATIDN (SHOCK TEST NDTE 2)
MAXIMUM VIBRATIONAL ACCELERATION {96 HOUR FATIGUE
TEST -NOTE 3)

RATINGS
AND NORMA .. OPERATION
NCRM . TEST

MIL E 1 DIs, COND.

SYMBOL MIN NOTE &
HEATER VOLTAGE (NOTE 5] Ef: 1.00 128
PLATE VOLTAGE (NOTE 7) Eb: .- 90
GRID VOLTACE Ect: -——— (o]
GRID \OL TACE #2 (NOT= 7 Ec2: - 67.5
PLATE D!SSIPATION (=128 —— o
GRID #2 DISSI®PATION Pg2: -—— oo
GRID RESISTANCE Rg(1): -—— B
TRANSCONDUCTANCE Sm: _—— ——
PLATE CURRENT Ib1: - )
CATHCDE CURRENT Ik: —— S

CONTINUED ON FOLLOWING PAGE

NORM.
OPER
ATION

NOTE 4
B2S)
S0

BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE

6AR

450 G
2.5 G
DES. MIL-E-1
MAX. UN'TS
1.50 Vdrc
100 vde
. Vdc
7S Vdc
0.4 WATTS
0.18 WATTS
2.0 MEG.
— HMHOS
—— mAdc
6.5 mAdc

=

TUNG-SOL ELECTFIC INC.,

ELECTRON TUBE DIVISLON,

BLUOMALELD, NEW JERSLY, U.3.A.. APRIL 1, 1660

PLATE *%An7



ITAWA TENTATIVE DATA
- TUNG-SOL =

CONTINUED FROM PRECEDING PAGE

CHARACTERISTICS AND QUALITY CONTROL TESTS'

TEST AQL MIL-E- MIL-E-)
% SYMBOL MIN LAL BDG UAL MAX.ALD  UNITS

MEASUREMENTS ACCEPTANCE
TESTS, PART 1
COMBINED AQL=1,0% EXCLUDING MECH. AND INDPERATIVES

GRID CURRENT (1):
Eb=Ec2=90 Vdc

Ec1+-2.0 Vdc 0.65 lct: 0 - —=— ——— -1.0 -—-- jpAdc
PLATE CURRENT (1): 0.65 Ib1: 23 - - - 47 --- mAdc
SCREEN GRID CURRENT: 0.65 1c2: 065 ~—= ==c -—— 215 -—— mAdc
TRANSCONDUCTANCE (1): 0.65 Sm{1): 660 ~-— ——— ——— 1126 ——— uMHOS

NOISE AND MICROPHONICS:

Ebb=90 Vdc; Ecc2767.5 Vdc;

Ecal=10.0 mVac; Rp=1.0 MEG;

Rg2-4.7 MEG; Cg270.1 uf;

Rgt 0 0.65 EB: ==— <coc= ——c ~== 17 === VU
CONTINUITY AND SHORTS:

(INOPERATIVES) 084 —co —cce —me mm e mm= e e
MECHANICAL:

ENVELOPE QUTLINE (6-2) oo oo oo con  ooo cos ooo oo .

MEASUREMENTS ACCEPTANCE
TESTS, PART 2

INSULATION OF ELECTRODES:

g-all=-100 Vdc Ae Rg-all: 100 ——= -~=- ——= __—— _—_—_ MEG.

p-all=—100 Vdc ~ Rpall: 100 ——— ——— -——= ——— ——- MEG.
TRANSCONDUCTANCE (2}:

Ef=1.0 Vdc: Eb=75 Vdc;

Ec2=55 Vdc 6.5 Sm(2): 800 ——= -——== ——— 1126 ——- uMHOS
TRANSCONDUC TANCE (3):

Ec1=-16 Vdc 6.5 Sm(3): 1 —_——— ——— === 50 ——- HMHOS
FILAMENT CURRENT: 6.5 If: 44 ——— e = 5 ——- mA
GRID VOLTAGE:

Ec1/1c1=0.1 pAdc

Ec2=45 Vdc (NOTE 9) 6.5 Ecll) o= i o= s, 2,0 e Vdc
PLATE CURRENT (2):

Ef=1.25 Vdc; Rg=50,000

OHMS; Ec1=25 Vac (NOTE 10) 6.5 |Ib: 200 p==e == ——— ——— _=mAdc
PLATE RESISTANCE:

Eb=Ec2=45 Vdc 6.5 1mp: O.07 | om e e o o EG
CAPACITANCE: (SHIELD 316) Cglp: ——— ——— ——— ——= 0.02 ——— ppf
CAPACITANCE: (WITHOUT SHIELDY 6.5 Cin: 3.0 —— m—— === 47 ———  upf
CAPACITANCE(WITHOQUT SHIELD) Cout: 4.5 ——— ——= === B85 ———
VIBRATION (1):

Rp=10,000 OHMS;

40 cps; 15& 6.5 Ep: ——— e e eem 10 -—— mVac
VIBRATION (2):

F=40cps—3500 cps;

Rp=10,000 OHMS

(NOTE 8) 6.5 Epf2): ——— ——— —=— ——— 20 --- mVac

CONTINUED ON FOLLOWING PAGE
- _
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TENTATIVE DATA IT4WA

- TUNG-SOL .

CONTINUED FROM PRECECING PAGE

CHARACTERISTICS AND QUALITY CONTROL TESTS! cont'd.

TEST
AQL MIL E-1 MIL-E-1

% SYM3OL MIN. LAL BOG UAL MAX.ALD UNITS

DEGRADATION RATE
AZCEPTANCIE TESTS

SHOCK:

HAMMER ANGLE 30°

{NOTE 2] e mmm mmm e e e e e =g
FATIGUE:

G=2.5; F=2Scps MIN;

60 cps MAX.; FIXED

FREQUENCY (NOTE 3/ 65 ~—= ——e ——— —me mmm mmm ——m =
POST SHOCK AND FATIGUJE
TEST END POINTS

TRANSCONDUCTANCE (1): -——= Smx(1): 5 -———

VIBRATION (1): —--- Ef: e ———
MINIATURE TLLBE BASE STRAIN: e ——— —co cee —cm —e = —m e —m e —
GLASS STRAIN

(THERMAL SHOCK: 25 0 mmm mmm mmm mmm e ee— =
ALLOW. DEF,
PER CHARACTER.
AQL MIL.Ea MIL-E.1
TEsT 1st COMB. I X
L' SrmeoL MIA. MAX, UNITS
SAMP. tAMP.

ACCEPTANCE LIFE TEST

INTERMITTENT LIFE TEST:
Ef=1.25 Vde¢ OR Vac WITH
EQUIVALENT BIAS;

GROUP A -— ——— t: 5CO - HOURS
INTERMITTENT LIFE TEST
END POINTS:
TRANSCONDUCTAMCE (1): -_—— == Sm(1): 540 -— uMHOS
GRID CURFENT: —_—— - e (1): --=- =10 puAdc
JOTES

1. CHARACTERISTICS, QUALITY CONTROL PROCZDURES AND INSPECTION LEVELS ARE MADE ACCORDING
70 THE APPROPRIATE P..RAGRAPH OF MIL.E 1, AND MIL-STD.105A,

2. TEST CONGITIONS AND ACCEPTANCE CRITIRIA PER SHOCK TEST PROCEDURES OF MIL-E-1 BASIC
ZPECIFICATIONS.

3. TEST CONDITIONS AND #CCEPTANCE CRITERIA PER FAFIGUE TEST PROCEDURES OF MIL-E.1 BASIC
SPECIFICATIONS.

4. "HESE NDRWAL VALUES REPRESENT CONDITIONS AT WHICH CONTROL OF RELIABILITY MAY BE EX-
FECTED.

5. THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTICS UNLESS OTHERWISE STATED
LUNDER THE INDIVIDUAL TEST ITEM.

CONTINUED ON FOLLOWING PAGE

L —
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1T4WA TENTATIVE DATA
r TUNG-SOL —

CONTINUED FROM PRECEDING PAGE

NOTES - cont'd.

6. FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED BY +10% HEATER
VOLTAGE VAFIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF HEATER
VOLTAGE, AN MPROVEMENT IN RELIABILITY WILL BE REALIZED.

7. PLATE AND SCREEN SUPPLY VOLTAGES SHOULO NOT EXCEED THESE VALUES UNDER ANY CIRCUM-
STANCES,

8. THE TUBE UNDER TEST SHALL BE RIGIOLY MOUNTED ON A VIBRATION TABLE VIBRATING WiTk SIMPLE
HARMONIC MOTION. THE TEST CONDITIONS OF PARAGRAPH 4.9.19.1 OF MIL-E-1 SHALL BE APPL ED AND
Ep MONITOREL wHILE THE FREQUENCY OF VIBRATION IS CONTINUOUSLY SWEPT FROM 50-3500 CPS AND
THE PEAK ACCELERATION CONTROLLED CONSTANT AT 2G. A LOW PASS FILTER WHICH FOLLOWS THE
LOAD RESISTOR OF THE TUBE UNDER TEST SHALL HAVE A CUT-OFF FREQUENCY OF 3500 CPS. THE
TOTAL TIME QF SWEEP SHALL NOT BE LESS THAN ONE (1) MINUTE.

9. THE VOLTAGE DROP IN THE GRID CURRENT METER SHALL BE INCLUDED IN THE GRID VOLTAGE RE-
QUIREC FOR THE 0.tuAdc GRID CURRENT.

10. THE SIGNAL SHALL BE COUPLED THROUGH A )jtf CONOENSER AND SHALL HAVE A SOURCE IMPEDENCE
OF APPROXIMATELY 500 OHMS.

Ny HEEN LIT LTI
E"i: vl L4 | I TUwA 1l |
—t | Ee = 1.25 Volts DC L]
P = T E(f:Z = B7.5 Valt: |
A —
3 y —
A -1.0
Lt J
-1.5 ™
8 [f /
; 2 > =2n0
= /‘/ :
Bl [ 1 1.
" -
5 $=
o | H P =
/ =%,
/i = )
p 1 T -8.0
a 50 100 150 200
PLATE VOLTS
|
|
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TENTATIVE DATA

IT4WA

EEEEEEEEN

|

— o=

-
Grid #,

| TYWA
TRIOEN CONNECTER

= 1.2% Volts I
Conrected To Flate

5.0

PLATE (Ib) OR GRID #i(ics) MILLIAMPERES

1 TYUWA I
Fe L Volts ! lee i
' Ly 20 Volts
l l.‘_ 0.5 ‘-\100 | /
b
7
8aofrr o ————- A s0
w ! eme—m————— (723
E B £
z =
3 4 g
z LV z
— I —
oyt 1 500 &
= 1
| ® 1 L =)
= - L ; I é
R 17 ] 5
5 " Y :
1.0 s 250 ©
3 | / i 2
= i / /' =
'I Lol
u EEBE AN
= LI T
| -20 -15 -10 -5
1
GRID #I VO.TS
]
TUNG-ROL ELECTRIC INS., SLEZTRON TUBE OV WICTHLITHUUSEHULD. Ntw JERSEY, U.S.A.. APRIL 1, 1908 FLATI av@ty






PAINTED 1N U, B, A&,

PLATE
1907
nov. 1,
1947

TUNG-SOL —
PENTODE
MINIATURE TYPE
2 COATED F ILAMENT
ke
A FILAMENT
15 1.4 VOLTS 50 MA.
-5.£ MAX.| | 0c
2§
AN ANY MOUNTING PCSITION
b BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
THE 1U4 IS A MINIATURE FILAMENTARY TYPE SHARP CUT-OFF PENTODE AMPL IF IER,
IT IS INTENDED FOR RF OR AF APPL ICATION WHERE CONSERVATION OF BATTERY
POWER IS IMPORTANT.
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD w8-210
FILAMENT VOLTAGE 1.4 voLTS
MAX IMUM PLATE VOL TAGE 110 VOLTS
MAX IMUM SCREEN VOLTAGE 110 voLTS
MAX IMUM POS ITIVE DC GRID VOLTAGE 0 vOoLTS
MAX IMUM CATHODE CURRENT 6.0 MA .
DIRECT INTERELECTRODE CAPAC ITANCES
WITH EXTERNAL SHIELD COWNNECTED TO WEGATOIVE FOLAMENT TERMINAL
GRID TO PLATE (MAX.) 0.01 e f
INPUT 3.6 ppf
ouTPUT 1.5 ruf
AY
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A; AMPLIFIER
FILAMENT VOL TAGE 1.4 VoL TS
FILAMENT CURRENT 50 MA,
PLATE VOLTAGE 90 vOLTS
SCREEN VOL TAGE 0 VoI TS
GRID VOLTAGE 0 VOL TS
PLATE CURRENT 1.6 MA .
SCREEN CURRENT 0.5 MA .
PLATE RESISTANCE (APPROX.) 1.0 ME GOHMS
TRANSCONDUCTANCE 900 HMHOS
GRID VOLTAGE FOR tp = 40 HA ~4.0 vOoLTS

iug4

=& INDICATES A CHANGE Ok ADDITION,

COPYRIGHT 1982 8Y TUNG-soL erecTaic [NEL T [FLEETAON TUBE DIVISION NEWARK, NEW JERSEY. U.S A
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PamTES IV 8. 8

u4g

TUNG-SOL -~
PENTODE
750"
F— A% — COATED FILAMENT
J FOR
1.875°
T-5l MAX l
2 AF AND RF APPLICATIONS
2.125°
MAX
ANY MOUNTING POSITION
| BOTTOM VIEW
BASING DIAGRAM
GLASS BULB JEDEC 6AR
MINIATURE BUTTON
7 PIN BASE E7-1
OUTLINE DRAWING
JEDEC 52
THE 1U4 IS A MINIATURE FI_AMENTARY TYPE SHARP CUT-OFF PENTOCE AMPLIFIER. IT IS IN-
TENDED FOR RFOR AF APPLICATION WHERE CDNSERVATION OF BATTERY POWER IS IMPORTANT.
DIRECT INTERELECTRODE CAPACITANCES
WITH OR WITHOUT SHIELD 316 CONNECTED TO PIN 1 OR §
GRID TO PLATE: GI TO P (MAX.) 0.01 pf
INPUT: Gl TO (F+G2+G3+1.5.) 3.6 pf
OUTPUT: P TO (F+G2+ 33+1S.) 7.5 pf
FILAMENT CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EJA STANDARD RS$-239
AVERAGE CHARACTERISTICS 1.4 VOL~S 50 MA.
SILAMENT SUPPLY LIMITS:
VOLTAGE OPERATION: 1.5 VOLT DRY CELL SUPPLY 117016 vOLTS
OTHER BATTERY SUPPLIES OR POWER LINE 117015 VOLTS
MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EB STANDARD RS-239
PLATE VOLTAGE —» 120 vOL TS
GRID 2 VOLTAGE —» 120 VOLTS
POSITIVE DC GRID 1 VOLTAGE — 0 VOLTS
CATHODE CURRENT —+ 6.6 MA.
CONTINUED ON FOLLOWING PAGE
—» INDICATES A CHANG?,
\_ J

TUNG-30L ELECTRIC INC., ELECTRON TUBE o!VFYIIT-ITEINENGLO, NEW JERSEY, U.$_A. SEPTEMBER 1, 1962 PLATE #6851



ug

f TUNG-SOL ~
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CHARACTERISTICS
PLATE VOLTAGE 90 VOLTS
GRID 2 VOLTAGE 90 VOLTS
GRID 1 VOL TAGE 0 VOLTS
PLATE RESISFANCE (APPROX.) 1.0 ME GOHM
TRANSCONDUCTANCE 900 HMHOS
PLATE CURRENT 1.6 MA.
GRID 2 CURRENT 0.50 MA .
GRID ! VOLTAGE FOR Ib= 10 pA. (APPROX ) -4 VOLTS
\ Y,
[T T ITTTI
1u4
PENTODE CONNECTION
= 1.4 Volts
o = 90 Volts
2.0 = =+0.5 4 EC2
v
4
0
1.5 [
s
g 7 1] -0.5
—
3 HA
3 1.0A
2 -1.0
x y :
w ]
[
<
P |
. -1.5
0.5 L
aw |
< t
-2.0
¢ s
B -2.5
0 ]
0 50 100 150 200
PLATE VOLTS
[T T TP T T TTITITTITTITTTITITI

World Radio Histol



Pamtte U 8. A,

U4

2.0 LTI T T 1000
|| 104 | S0 |
PENTODE CONNECTION /7
Ef = 1.4 Volts
I 3
& g5l E, = 90 Volts . 750 £
7 7 3
a E . = 90 Volts Va ]
T P /] €
3 y 4 11 =
-E‘ - | / i - / by 2
5 _9
~ 10— " / 5000 |
a / / 2
o V4 4 = i
o /A ]
s / g
by / Q
-~ /! %
w '3
: 0.5 7 250 ;
i A Lo
[ / P
. Ar
» /, -
0 ] LT AT 0
4 3 : a 0
GRID YOLTS
0
( )
_ ./

TUNG-SOL ELECTRIC INC., ELECTRON TUSE D [JAREUNTRIPHMTIELO, NEW JVERSEY, U.S.A.. SEPTEMBER 1, 1962 PLATE #6562
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TENTATIVE DATA

iuawa

( TUNG-SOL

PEMTODE

MINIATURE TYPE

HEATER

> |

GLASS BUILB

SPECIALIZEC MILITARY ELECTRONIC EQUIFMENT.

RATINGS
MECHANICAL

MAXIMUM IMPACT ACCELERATION (SHOCK TEST - NOTE 2)

(NOTE 3)
RATINGS
AND NORMAL OPERATION

NORM.

TEST

CONDI -

MIL-E-1 DES. TIONS

sYmsoL MIN. NOTE 5
HEATER VOLTAGE (NOTE €) Ef: 100 1.25
PLATE VOLTAGZ (NOTE 7) Eb: -—— 90
GRID VOLTAGE Ec1: —— (o}
GRID VOLTAGE %2 (NOTE 7 Ec2s - 80
PLATE DISSIPATION Pp: E— o
GRID #2 DISSIPATION Pg2: —_— o
GRID RES STANCE Rg(1): s . =
TRANSCONDUCTANCE Sm: - —_——
PLATE CURRENT Ib1: _— =
CATHODE CURRENT li: — —_—

CONTINUED ON FOLLOWINDG PAGE

-

2,
ANY MOUNTING POSITION @

BOTTOM VIEW
MINIATURE BUTTON

MAXIMUM VIBRATIONAL ACCEL ERATION (96 HR. FATIGUE TEST

7
P

7 PIN BASE

6AR

THE 1U4WA IS A FILAMENT TYPE SHARP CUT-OF F PENTODE IN THE 7 PIN MINIATURE
CONSTRUCTION. IT IS DESIGNED FOR RF AND AF APPLICATIONS IN PCRTABLE EQUIP-
MENT WHERE EXTREME CONDITIONS OF MECHANICAL SHOCK OR \IBRATION ARE EN-
COUNTERED. THE TUBE |3 PARTICULARLY USEFUL IN VOLTAGE AMPLIFIER CIRCUITS
WHERE ITS LOW MICROPHONIC NOISE AND VIBRATION CUTPUT ARE ESSENTIAL FOR

450

NORM.
OPER-
ATION DES.

NOTE 4 MAX.
1.25 1.80
90 138

D} —_
90 135
- 0.17
—— 0.05
—_—— 2.0
900 -
1.6 ——
- 350!

MIL E.1
UNITS

vdc
vde
vde
vdc
WATTS
WATTS
MEG.
UMHOS
mAdc
mAdc

-

TUNG-SOL ELECTRIC INC., FLECTRON TUsE otvIETRGLIRIGH G0, Nén JERS Y,

u.

AL APRIL 2, 1960

PLATE #4410



lu4awa TENTATIVE DATA
- TUNG-SOL ~

CONTINUED FROM PRECEDING PAGE

CHARACTERISTICS AND QUALITY CONTROL]

AQL MIL E-1 MIL-E 4
TEST - SYMBOL MIN. LAL BOG. UAL MAX. ALD UNITS

MEASUREMEN T¢ ACCEP TANCE
TESTS PART 1
COMBINEO AQL=1.0 % EXCLUDING MECH. AND INOPERATIVES
GRID CURRENT (1):
Eb=Ec2=135 Vvdc;

Ect=-2.0 vdc 0.65 ic1: [0} ——= == -== 1.0 --- jpAdc
PLATE CURRENT (1): 0.65 1by: 1.0 —_—— === == 2.1 —-—~- mAdc
SCREEN GRID CURRENT: 0.65 Ic2: 0.28 -—= -——= --- 082 —-——  mAdc
TRANSCONDUCTANCE (1): 0.65 Sm(1}: 720 —=—= —== ——-1080 —-—— pMHOS

NOISE AND MICROPHONICS:
Ebb=Ecc2=30 Vdc:
Ecal=10.0mVac;Rp
1.0 MEG_; Rg2=4.7 MEG .;

Cg2=0.1 pf 0.65 EB: e =— s =ae (7 ames VU
CONTINUITY AND SHORTS:
(INOPERATIVES) 0.4 - &= e EE e e — — ==

MECHANICAL:
{ENVELOPE OUTLINE

6-2) —_— o e ——— B ——— —__ -

MEASUREMEN TS ACCEPTANCE
TESTS. -PART 2

INSULATION OF ELECTRODES:

g-all=—100 Vdc & Rg-all: 100] =—— wm—— =m- ——— ——- MEG.

p-all=—100Vvdc ) Rp-all: 100 e el e ——— MEG.
PLATE CURRENT(2):

Ec1=-4.5 vdc 6.5 Ib: (o} ——— === == 30 --- jAdc
TRANSCONDUCTANCE (2):

Ef= 1.0 Vdr 6.5 Sm(2): 610 ——— —== -=- 1080 ———  uMHOS
FILAMENT CURRENT: 6.5 if: a4 - —_——— == 56 ——= mA
CAPACITANCE: Cglp: S ———  ——e —== 0.02 ——— ppf
CAPACITANCE } *HIEL? 65  Cin: 30 == -—= == 42 -—— ppf
CAPACITANCE Cout: 5.6 e ——— mma= 7.6 —==  upf

VIBRATION (1):

Rp=10,000 OHMS;

40 cps;1S 8 6.5 Ep: _— ——= —== ——= 10 -=~=  mVac
VIBRATION (2):

f=50 cps 3500 cps;

Rp=10,000 OHMS

(NOTE 8) 6.5 Ep(2k ——— —=— ——=- - ({5 === oV

DEGRADATEION RATE
ACCEPTANCE TESTS

SHOCK::

HAMMER ANGLE=30"

{NOTE 2) _—— ——— oo = S R R s am=
FATIGUE:

G=2.5; F'25cps MIN;

60 cps MAX; FIXED

FREQUENCY

(NOTE 3) 6.5 - - SRS e e =— ==

CONTINUED ON FOLLOWING PAGE
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TENTATIVE DATA iu4awa

s TUNG-SCL ~

ZDNTINUED FROM PRECEDING PAGE

CHARACTERISTICS AND QUALITY CONTROL : cont’d.

AQL MIL-E-1 MIL-E -1
TEST » SYMBOL MIN LAL BDG. UAL MAX. ALD UNITS

DEGRADATION RATE

AC CEPTANCE TESTS (CONT'D.)
POST SHOOK AND FATIGUE
TEST END POINTS:

TRANSCONOUCTANCE 1) —_——— Sta: 340 - == === —== -=- uMHOS

VIBRATION -—— Ep e ——e === 15 ——= mVac
MINIATURE TUBE BASE STRAIN: —-= —_—— = === e mrmm omel e o ——
GLASS STRAN

(THERMAL SHOCK): 25 —— co— il - o oo oo L oo

COMBINED AQ_=1.#% EXCLUDINGMECH. AND INOPERATIVES

ALLD#ABLE DEF.
FER CHARACTER.

Tst COMB.  AQL MILE-l WIN. MAX. MILE-l
SAMP . SANP. . % SYM. UNITS
ACCEPTANCE LIFE TESTS
INTERMITTENT LIFE TEST:
Ef=1.25 Vac; OR Vac WITH
ECQUIVALENT BIAS;
GROUP A —c e - O 800 ——— HOURS
INTERMITTENT LIFE TEST
END POINTS
TFANSCONCUCTANCE 1) _— -— ——-  Sm(1):840 —==  uMKOS
GFID CURRENT —— ——— —_—- lef1) ——— -1.0 pAac
NOTES

1. CHARACTERISTICS, QUALIT” CONTROL PPOCEOURES, AND INSPECTION LEVELS ARE MADE ACCORDING
TO THE APPROPRIATE PARAGRAFHS OF MIL-E-T, AND MI_STD-105A.

2. TEST CONCITIONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDJRES OF MIL-E-1 BAGIC
SPECIFICATIONS,

3. TEET TDNDITIONS AND ACCEPTANCE CRITEFIl. PER FATIGUE TE:T PR0OCECURES OF MIL-E-1 BASIC
SPECIFICATIONS.

4. THIESE NORMAL YALUE, RIPRELENT CONOITIGNS AT #HICH COFTROL OF RTLIABILITY MAY BE £X-
PECTEO.

5. THISE NDRWMA_ TEST CDNDITIONS ARE UVED (R ALL THARACTER STICS UNLESS OTHERWISE STATED
UNDER THE INDIVIDUAL TE T ITEM.

6. FOR MOST APPLICATIDMS ¥HE PSRFORMsNCE ¥ILL NOT BE ADVERSELY AFFECTED BY *10% HEATER
VO_TAGE YAFIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTRDL OF HEATER
VO_TAGE, aND IMPROVEMEAT IN RELIABILITY ®liL BE REALIZED

PLATE AND STREEN VOLTAGES SHOULD NO™ ZXCEED THZSE VALUES UNDER ANY CIRCUMSTANCES.

8. THZ TUBE UNDER TEST SHalLL BE RIGIDLY MOUNTED ON A VIBRATION TABLE VIBRATING WITH SIMFLE
HARMONIC MOTIDN. THE TEST CONDITIONS OF PARACRAPH 4.9.19.1 DI MIL €41 SHALL BE APPLIED
ANDD Ep MOMITORED WHILE THE FREQUENZY OF VIBRATION 'S CONTINUOMSLY ‘MEPT FROM 50-3500 CPS
AND THE PEAK ACCELERATION CONTROLLEL ZONSTANT AT 2G. A LOW PASS FILTER WHICH FOLLDWS
THE LOAD RESISTOR OF THE TUBE UNDER TEST SHA .L MAVE A CUT-9FF FREQUENCY OF 3500 CPS.
THE TOTAL TIME OF SWEEF SHALL NOT EE LES: THAN INE {1) MINUTE,

& .
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iuawa TENTATIVE DATA

JUYWA
G Yail 13 1.79 Vaolitp U
E.L & Al volt
— >
1.5
o
& 1.0 /
Lt -1.0
[+
=
:i_ N
= 7
3 -1.5
w
Z 0.5
-
& =240
-2.5
=]
e 2.0
8 s
0 50 100 150 200
PLATE VOLTS
| U4WA B & —
ET 1.7% Volty IX A o 1
£, = 0 Volis g -
Ec 30 Volts o 1.5 < 750 @ |
It 7 /y1'° 3 e
| # 2 3 [
;;r‘ _____ /] / = S 1=
“ Rd A = =
7 N 3] ]
A = ==t
4 S 500 =
1.0 == —
/ /, _l a 3 -
= x
/ = =
- ) [ —
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» x 2 [
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PAINTED N U. 8. A,

IUS
- TUNG-SOL .

750" DIODE PENTODE

—Max —

Brs COATED FILAMENT
T-5= |
2 |
lo 25 FILAMENT
Max 1.4 VOLTS 5O MA.
| nC
\ A §i I ANY MOUNTING POSITION
_—I' SO0TTOM VIEW
GLASS BULS BASING OIAGRAM
MINIATURE BUTTON JEOEC 6BW

7 PIN BASE E7.t
OUTLINE DRAWING
JEDEC 5-2

THE 1U5 1S A DIODE PENTODE AMPLIF IER ESPECIALLY DESIGNED FOR DETECTCR-
AUDIO SERVICE IN COMPACT, L IGHT-WEIGHT, PORTABLE EQUIPMENT. THE HIGH
OPERATING EFFICIENCY ALLOWS 1T TO BE USED WITH EXTREMELY LOW PLATE-
SUPPLY VOLTAGE.

DIRECT INTERELECTRODE CAPACITANCES «

PENTODE GRID #2 TO DIODE PLATE (PG1 TO DP) MAX. Q.04 pf

FILAMENT CHARACTERISTICS AND RATINGS *

S$ESIGY MAXIMUM VALUES - SEE EIA STANDARD RS 259

AVERAGE CHARACTERISTICS 1.4 voLTs 0 MA.
FILAVENT SuPPLY LIMITSS
VOLTAGE OPERATION: 4 S VOLT DRY CELL SuPPLY 1.1 7o 1.5 vOLTS
CTHER EATTERY SUPPLIES OR POWEP LINE 1.1 0 1.5 vOLTS
MAXIMUM RATINGS + o
JESIGN MAXIMUM VALUES - SEE EIA STANDARD RS 239 MA .
PENTODE PLATE VOLTAG: KYJ VOLTS
PEZNTODE GRID #2 VOLTAGE 100 VOLTS
CATHODE CURRENT 3;3 MA
DIODE PLATE CURRENT ). 28 MA

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A7 AMPLIFIER - PENTODE UNIT

PLATE VOL 1AGE 67.5

VoL TS
GRID #2 VOLTAGE 67.5 voLTS
GRID #1 VOLTAGE o] voL TS
PLATE RESISTANCE (APPROX,) 0.6 ME GOHM
TRANSCONDUCTANCE 625 MMHOS
PLATE CURRENT 1.5 MA .
GRID #2 CURRENT 0.4 MA .
GRID #1 VOLTZSE (APPROX.) FOR Ip = 10 A DC 5 7 VoL TS
AVERAGE DIODE CURRENT AT 40 VOLTS DC L5 MA .

CONTINUED ON FOLIOWING PALE

A'lTN SHIELD *316 COMNECTED TO PIN #1 OR %ITHOUT EXTERNAL SHIELD

}OISA1ES A IHANGE. “INDICATES AN ADDITION.

TUNG-SCL ELECTRIC 1¥.. ELECTRON TU E DIVISION, BLOO“FIELD, NEw JERSEY. U.S.A. JiLY 1, 1962 PLATE %6552

World Radio Histo

J




IuS

TUNG-SOL

CONTINUEQ FROWM PRECEOING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
RESISTANCE COUPLED AMPLIFIER
PENTODE UNIT

PLATE SUPPLY VOLTAGE uh 90 VOLTS
SCREEN SUPPILLY VOLTAGE us 90 VOLTS
CONTROL GRI1 VOLTAGE 0 0 vOLTS
PLATE LOAD RESISTOR 470 000 470 000 OHMS
CONTROL GF I} RESISTOR 10 10 ME GOHMS
SERIES SCCEEN RESISTOR 282 249 MEGOHMS
SCREEN BY-PASS CONDENSER 0.1 0.1 uf
INPUT CO"‘ ZNSER 0.01 0.0% uf
OUTPUT CONDENSER 0.01 0.01 753
GRID RESISTOR OF FOLLOWING STAGE 1.0 1.0 ME GOHM
SIGNAL >OURCE IMPEDANCE (MAX.) 1000 1000 OHMS
DISTORTION H H PERCENT
OUTPUT VOLTAGE %55 17.0 VOLTS
VOLTAGE GAIN AT 400 CPS 33 50
_ J
[ ][ il = G I
il T T DIODE UNIT
Ef = 1.4 Volts
|
1] |
t T
-40 . :
IS I §§, ~ RMS Sllanal Inout = 30 Volts | A
4 == HEE 1 ! ! .
ool & / | 7] |
ot 1M 1T ey 0 = S (R
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Pamriaimu & &

TENTATIVE DATA

=
a3
MAX
N 1T
Y
‘ MAX
' T-5% ]
23
MAX
i |
1
CLASS BULB

THE 1USWA IS A FILAMENT TYPE, SHARP CUT-OFF, DIODE PENTODE IN THE 7 PIN MIN|A-
TURE CONSTRUCTION. ITS FRINCIFAL APPLICATIDN
RECTIFIER, AUDIO FREQUENCY AMPLIFIER IN PCRTAGLE RECEIVERS. THE 1USWA IS
PARTICULARLY USEFUL IN DETECTOR AMPLIFIER CIFRCUITS WHERE ITS LOW MICRO-
PHONIC NOISE AND VIBFATION OUTPUT ARE ESSENTIAL FOR SPECIALIZED MILITARY

ELECTRONIZ EQUIPMENT.

IUSWA

TUNG-SOL

DIODE PENTODE
MINIATURE TYPE

HEATER

ANY MOUNTING POSITION

RATINGS
MECHANICAL

MAXIMUM IMPACT ACCELERATION (SHOCK TEST - NOTE 2}

BOTTOMVIEW
MINIATURE BUTTON

7 PIN BASE

6BW

1§ AS A DIODE DETECTOR, AVC

450 G
MAXIMUM VIERATIONAL ACCELERATION(96 HR. FATIGUE TEST-NOTE 3) 2.5 G
RATINGS
AND NORM.t. OPERATION
':%’;’;- NORM,
CONDI- CHEE

MIL-E-1 OEs TIONS ATION DES HIL-E-1

SYMBOL MIN.  NOTES NOTE 4 MA X UNITS
HEATER VOLTAGE (NOTE 6} Ef; 1.00 1.25 1.25 1.50 vde
PLATE VOLTAGE (NOTE 7 Eb: — 67.5 67.5 100 vde
GRID VOLTAGE Ect: = o o o vde
GRID VOLTAGE #2 (NOTE 7) Ec2: = 67.5 67.5 100 vde
PLATE DISSIPATION Pp: - S - 0.13 WATTS
GRID #2 DISSIPATION Pg2: = = - 0.03s WAT TS
GRID RESISTANCE Rg(1): =y S ==y 2.0 MEG.
TRANSCONDUC~ANCE Sm: = S 650 ——= UMHOS
PLATE CURRENT Ib1: — e=5 1.6 == mAdc
CATHODE CURRENT Ik: — — — S.0 mAdc
DIODE CURRENT lib: = == el 250 pAde

CONTINUED ON =OLLOW NG PAGE
_J

FL FLEETAE IMs.,  ELECTRIN TUBE JIVLSLON. urwv-.‘L e Wiwoyeel Ty, AL TIMRER 7, 1060 PLATE #IBT



IUSWA TENTATIVE DATA
( TUNG-SOL -

CONTINUED FROM PRECEDING PAGE

CHARACTERISTICS AND QUALITY CONTROL]

AQL  MIL-E-l MIL-E-1
S s SYMBOL  MIN. LAL BOG UAL MAX ALD UNITS

MEASUREMENTH ACCEPTANCE
TESTS PART 1
COMBINED AQL=1.0% EXCLUDING MECH. AND INOPERATIVES.
GRID CURRENT (1):
Eb-Ec2=90Vvdc;

Ec1=-2.5 vdc 0.65 Ict1: o] =  m=— —=— 05 -~- pAdc
PLATE CURRENT (1): 0.65 tb1: 1.05 ——=  —== ——— 2.5 ~=- mAdc
SCREEN GRID CURRENT: 0.65 1c(2): 0.24 ——— ——= ——= 0.5 --- 'mAdc
TRANSCONDUCTANCE (1):

Ef=1.0 vdc 0.65 Sm(1): 380 —_—— e e 775 ——- uMHOS

AC AMPLIF ICATION:
Ebb=Ecc2=45 Vdc;
Rg2=2.0 MEG; Rg1=
10 MEG.; Rp=0.5MEG.;
Esig=0.2 Vac;0.1uf
BETWEEN G2 &-F 0.65 Ep: 6.5 c—— ——— e acC w——  Vac

EMISSION (DIODE)
Eib=10 Vdc 0.65 Lis: 0I5 S s e e aemw  MAC

NOISE AND MICROPHON CS:

Ebb=Ecc2=135 vdc;

Ecal=10.0 mVuc; Rp=

1.0 MEG.; Cg2=0.1 uf;

Ec1=0; RpOF DIODE =

2 MEG. TO GROUND.

COUPLE PLATE OF

DIODE TO G1 THROUGH

A 0.1uf CAPAT ITOR;

Rg1=1.5 MEG.; Rgy-0 1uf

(NOTE 9, 10) 0.65 ——— —_—— —mm emm e —_—— - e
CONTINUITY AND SHORTS:

[INOPERATIVES) 0.4 _— ——— o ) ——— e T
MECHANICAL :

ENVELOPE OUTLINE

(6-2) —— e == Eoegses e mm sy

MEASUREMENTS ACCEPTANCE
TESTS, PART 2

INSULATION OF ELEC-

TRODES:
g1—all=—100 vdc 0na Rg-all: 100 T s a2 ——e ——— MEG,
p-all=—100 Vdc . Rp-all: 100 . mEm  Seo oo = MEGH
TRANSCONDUCTANCE (2): 6.5 Sm: 525 —— ——— e=— 775 ~—- uMHOS
FILAMENT CURRENT: 6.5 If: 4 == =i- == 66 i ImA

VIBRATION (t):

Rp=10,000 OKMS; F =

40 cps; G=15 6.5 Ep(1): ——— e e ——e 10 ——- mVac
VIBRATION (2):

F=50 cps-3500 cps;

Rp=10,000 OHMS

(NOTE 8) 6158 MEp(2)E ——— mem mme e 25 ——- mVac

CONTINUED ON FOLLOWING PAGE




Pamttemy & &

TENTATIVE DATA

r

-

TUNG-SOL

IUSWA

CGNTINUED FROM PRECEDING PAGE

CHARACTERISTICS AND QUAL TY CONTROL TESTS! . cont'd.

AQL  MIL-E2
TEST % SYMBOL  MIN -AL BOG

DEGRADATION RATE
ACCE?TANCE TESTS

SHOCK:

HAMMER ANSLE=30°
(NOTE 2) e e | eas e

FATIGUE:

G=2.5; F=25cps MIN.,
60 cps MAX., FIXED
FREQUENCY (NOTE 3)

POST SHOCK AND FATIGUE
TEST END POIN TS:

TRANSCONCUCTANCE (2).  ——— Sm: a50 = m
VIBRATION (1} ——SE L J W
DIODE EMISSION ——— lis o2l =— [ ===

MINIATURE TUBE BASE STRAIN: === ——= —= == —--
GLASS STRAIN

(THERMAL SHOCK): 285 ——- o, B ___
ALLOW. DEF.
PER CHARAC.

1sr COMB. ACL MIL-E-}

ES SAMP.  SAMP. & SYMBOL MIN

ACCEPTANCE LIFE TESTS

INTERMIT TENT LIFE
TEST:

Ef=1.25 Vde OR Vac
WITH EQUIVALENT
BIAS GROUP A =M = ke B 500

INTERMITTENT _IFE TEST
END POINTS:

TRANSCONDUCTANCE (2) - —— ==~ 5m(2): 450
OR AC AMPLIF ICATION _— - —_—— 5.0
EMIS3ION (HODE) - - - is: OF2

NOTES

TO THE APPROPRIATE PARACRAPK OF MIL.E.1, AND MIL-STD 105A.

TEST CONDITIONS AND ACCZPTANCE CRITERIA PER SHOCKk TEST PROCEDURES OF MIL.E-1 BASIC

SPECIFICATIONS.

TEST CONDIT ONS AND ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MIL-E. | BASIC

SPECIFICATIONS

THESEE NORMAL VALUES QEPRESENT CONDITION: AT WHICH CONTRCOL DV RELIABILITY MAY BE EX-

PECTED.

CONTINUED ON FOLLOWIMG P«GE

UAL

MAX ALD UNITS

COMBIMED AQL =1.0% EXCLUDING MECH. AND INOPERATIVES

. CHARACTERISTICS, QUALITY CONTROL PROCEOUFNS, AND IN PECT.ON LEVELS ARE MADE ACCORDING

MIL-E-1

MIL-E-1
UNITS

HOURS

#MHOS

mAdc

_/

TENG SOL E.ECTR C INC., ELECTRON TUBE OINIS)ON, _BLOOMS cln, ~iw JERIAY, U,

AL,

IPTEMRER 1,

19080

PLATE #5971



IUSWA TENTATIVE DATA
( TUNG-SOL ~

CONTINUED FROM PRECEDING PAGE

NOTES

CONT'D.

5. THESE NDRMAL TEST CONDITIONS ARE USED FDR ALL CHARACTERISTICS UNLESS OTHERWISE STATED
UNDER THE INDIVIDUAL TEST ITEM.

6. FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED BY *10% HEATER
VOLTAGE VYARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL DF HEATER
VOLTAGE, AN IMPROVEMENT IN RELIABILITY WILL BE REALIZED.

7. PLATE AND SCREEN VOLTAGES SHOULD NOT EXCEED THESE VALUES UNDER ANY CIRCUMSTANCES.

8. THE TUBE UNDER TEST SHALL BE RIGIDLY MOUNTED ON A VIBRATION TABLE VIBRATING ¥WITH SIMPLE
HARMONIC MOTION. THE TEST CONDITIONS OF PARAGRAPH 4.9.19.) OF MIL-E.) SHALL BE APPLIED
AND Ep MONITORED WHILE THE FREQUENCY OF VIBRATION IS CONTINUOUSLY SWEPT FROM 50-3500 CPS
AND THE PEAK ACCELERATION CONTROLLED CONSTANT AT 2G. A LOW PASS FILTER WHICH FOLLOWS
THE LOAD RESISTOR OF THE TUBE UNDER TEST SHALL HAVE A CUT.OFF FREQUENCY OF 350 CPs. THE
TOTAL TIME OF SWEEP SHALL NDT BE LESS THAN ONE (1) MINUTE.

9. TUBES SHALL BE SO SHIELOED THAT OPERATOR PROXIMITY OR MOVEMENT WILL NOT AFFECT OUTPUT
READINGS.

10. THE REJECTION LEVEL SHALL BE SET AT THE VU METER READING OBTAINED DURING CALIBRATION.

LI PTTT
1 USWA
Ef = 1.25 Volts DC
| E,7 67.5 Volts
2.0 .
Egy = O
« 1.5 =
=
i J -0.5
£ ] i
= -1.0
= N L
t _l et
lP‘—J A
< W14 1"
o - '/ 1
=,
/‘ T T
] -3.0
j = T T
-£.0
0 L1
(1] 25 50 75 100 125
PLATE YOLTS
ERNEEEEEEEENNEEEEEEENEEEERE
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Ly IIHILJIII T HEP<EEE
b 4 : 1USWA I R EWE S SN RN
| Ef= 1.25 Volth T ! IENEPAEE ]
Ip = 67.5 Volts - // 1
Ec,= 67.5 Volts ! 500
b ,, i ] ,
_____ I 7
® =i A
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; ; 400
& 2.0 I A 1114 | =
o ‘kL‘ L o
_I_‘ - - A‘ g4 - P S A g;)
3 14
= .5 4 300 S
' { / gt
b ' 7 w
S # Z =
L | W4 5
N -
& 1.0 £ > 200 8
- L = o
= Px}
I s S
63 4 | ; =
-_.Ig / L i ﬁ
SC'S 1 ZI 1 +—100
s DAy BEP AN e
b el -4——‘“ —]- 7 ¥ H r R ,4-4 = /—TT_ u
EEREC N 1T L—, u
& e ""’ &y l o
T I -5 -4 0
| GRID #1 vl
ANEEEEER [T (1T I [T | [ =
~—
- _J

TENTATIVE DATA IUSWA

TUNG-SOL ELECTHIC INC., ELECTRON TUBE DIVISJION, BLOO D, NEW JERSEY, U.5.A.SEPTEMBER 1, 1960 PLATE 65972
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PurrigmL 8 o
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Iva

TUNG-SOL

DIODE
MINIATLRE TYPE

5 COATED FILAMENT
’““"'i;—r 0.625 VOLTS 300 MA.
g AC
MAX.|
&3 I3 ANY MOUNTING POSITION
16

(s SOCKET TERMINALS 2,3,7 AND 8 SHALL

bt NO™ BE USED. TERMINAL 6 MAY BEUSED

WU l AS A TIE POINT FOR COMPONENT: AT
NEAR FILAMENT POTENYIAL.

GLASS BULB BOTTOM VIEW
NINIATURE BUTTON
9 PIN BASE

9u

THE 1V2 1S A FILAMENTARY DIODE USING THE SMALL BUTTON 9 PIN MINIATURE
CONSTRUCTION. IT IS CESIGNED FOR LSE IN HIGH-VOLTAGE, FULSE—-OPERATED
RECTIFYING SYSTEMS. IN VIEW OF [TS SINGLE-ENDED CONSTRUCTION AND RESULT-
ANT LOWER VOLTAGE RATINGS, THIS TUBE "IS INTENDED FOR USE [N VOLTAGE
DOUBLER CIRCUITS TO PROVIDE ADEQUATE HIGH VOLTAGE IN TELEVISION RECE V-
ING SYSTEMS.

DIRECT INTERELECTRODE CAPACITANCES — ArPRoX.
FLATE TO FILAMENT: (P TO F) 0.8 wuf

RATINGS"

'NTERPRETEO ACCOROING TU OESIGN IAxlul{ll SYSTEM
FLYBACK VOLTAGE RECTIFIER®

FILAMENT VOLTAGE® 0.625 VoL TS
FILAMENT CURRENT 300 MA .
MAX IMUM INVERSE PLATE VOLTAGE

TOTAL OC AND PEAK (ABSOLUTE MAX|MUM) 8250 «— VOLTS

oc 700C «— VOLTS
MAXIMUM PEAK PLATE CURRENT 11 «— MA .
MAX IMUM AVERAGE PLATE GURRENT 0.6 MA.
TUBE OROP (APPROX.) WITH 7 MA. PLATE CURRENT) 135 VoL TS

AALL VALUES ARE EVALUATEO ON OESIGN CENTER SWSTEM EXCEPT WNERE ABSOLUTE MAXIMUM IS STATEO.
BFOR OPERATION IN A 525 LINE, 30O FRAME SYSTEM AS OESCRIBEO IN "STANOARDS OF GOOO EWGINEERING

PRACTICE FOR TELEVISION BROAOCASTING STATIONS,™ FEOERAL COMMUNICATIONS COMMISSION. THE OUTY
CYCLE OF TNE VOLTAGE PULSE NOT T0 EXCEEO 15% OF A SCANNFNG CYCLE.

culoEl NO CIRCUMSTANCES SNOULD THE FILAMENT VOLTAGE BE LESS TNAN 0.525 VOLTS OR MORE TNAN,0.725
VOLTS.

—_INOICATES A CNANGE

_J

. 0 510 « S A
TUNG-SOL ELECTRIC INC ELECTRON TUBE Worla Radio Histol TELO NEW JERSEY, U.S.A. AUGUST 1, 1959 PLATE #5569
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TENTATIVE DATA IVé

s TUNG-SOL =

TRIODE PENTODE

\ T 285"
@&AX. SUBMINIATURE TYPE

2"
e ET*
MAX. E== /7> _—55 3
N COATED = ILAMENT @qc. @@ 2
TSTAIT3T ]
" 1.25 VOLTS  0.04 AMP. N n.n SUBMINIATURE BASE P
L AC OR DC SSelo o -
T-2X3 "2
MAX. ANY MOUNTING POSITION BOTTOM VIiEW
0.0!:6" TINNED
FLEXIBLE LEADS
0.05" SPACING
CENTER—TO—CENTER
__!_‘_
il
GLASS BULB
RED DOT IS ADJACENT
T0 LEAD 1

THE 1V6 IS A FILAMENT TYPE COMBINED TRIODE-PENTODE DESIGNED FOR SERVICE
AS A CONVERTER IN RADIO RECEIVERS AND OTHER PORTABLE EQUIPMENT WHERE
SMALL SIZE, LIGHT WEIGHT, AND LOW BATTERY DRAIN ARE IMPORTANT. THE
FLEXIBLE TERMINAL LEADS MAY BE SOLBERED OR WELDED DIRECTLY TO CIRCUIT
COMPONENTS WITHOUT THE USE OF SOCKETS. STANDARD SUBMINIATURE SOCKETS MAY
BE USED BY CUTTING THE LEADS TO 0.20" LENGTH.

DIRECT {NTERELECTRODE CAPAC!TANCES

WITH CLOSE FITTING SHIELD CORNECTED TO FILAMENT, WEGATIVE

TRIODE GRID #4 TO PENTDDE GRID #4 G.75 VTR
PENTODE GRID #4 PENTODE PLATE C.05 &
PENTODE GRID #4 TO TRIODE PLATE Cc.12 Mt
TRIODE GRID #4 TO TRIODE PLATE 1.2 11184
PENTODE GRID #4 TO ALL BN RpLt
TRIODE GRID #1 TO wALL 4.0 M f
TRIODE PLATE TO ALL 1.9 pf
PENTODE PLATE TO ALL 2.4 1173
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD W8-210
DESIGN CENTER VALUES
FILAMENT VOL TAGE 1.25 VOLTS
PLATE VOLTAGE (PENTODE) 90 VOLTS
GRID #2 VOLTAGE 90 vOLTS
PLATE VOLTAGE (TRIODE) 90 VOLTS
GRID #4 VOLTAGE (PENTCDE) NEVER POSITIVE
TOTAL CATHODE CURRENT 1.5 MA .

CONTINUED ON 1OLLOWING PAGE
—#INDICATES A CHANGE.

TuN«&-SOL ELECTRIC 1nC. ELECTRON TuBE Vohdlhdlollisto Ew JERSEY, U.S. A, SEPTENBER 1, 1953 PLATE #3328




IVé TENTATIVE

DATA

e TUNG-SOL ~
CONTIMUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
FREQUENCY CONVERTER

FILAMENY VOLTAGE 1.25 VOLTS

FILAMENT CURRENT 0.04 AMP .

PLATE VOLTAGE (PENTODE) 45 VOLTS

GRID #2 VOLTAGE 45 vOLTS

PLATE VOLTAGE (TRIODE) 4k vOLTS

GRID #4 VOLTAGE (PENTODE)® 0 vOLTS

GRID #4 RESISTOR (OSCILLATOR)C 1 ME GOHM

PLATE CURRENT (PENTODE) 400 MAMP .

GRID #2 CURRENT (PENTODE) 15C MAMP .,

CONVERSION PLATE RESISTANCE (APPROX.) 1.0 MEGOHM

PLATE CURREMY (TRIODE) APPROX. 400 RAMP .

GRID #4 CURRENYT (OSCILLATOR) 12 MAMP .

CONVERSION TRANSCONDUCTANCE 200 HMHOS

GRID #4 VOLTAGE (PENTODE) (APPROX.)

FOR CONVERSION TRANSCONDUCTANCE = S UMHOS. 3.5 vOLTS

aGIII) #1 RESISTOR *= 5 MEGOWMS.

cﬁllo COUPL I #C” CONOENSER ™ 10 MUFO.
L Y
( T
_ _

PLATE #3329 SEPTEMBER 1, 1953  TunG-SOL ELECTRIC YR TEIEETRER]TUBE OIviISIOn NEWARK, NEW JERSEY, U.S.A.
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PLATE
2238
serT. 1
1949

TENTATIVE

DATA

IX2

(

GLASS BULB

THE 1X2 ISA FILAMENTARY DiODE USING THE MINIATURE CONSTRUCTION.

TUNG-SOL

DIODE
MINIATURE TYPL

COATED FILAMENT

1.25 vOLTS
AC

200 mMA,

ANY MOUNTING POSITION

PiNS 3 AND T MAY BE USED AS TIE
POINTS FORFILAMENT OROPPING RE-
SISTOR AND HiGH VOLTAGE FILTER
RESISTOR OR COWNECTED TO FILA-
MENT. DO NOT CONNECT TO LOW PO-
TENTIAL CIRCUITS.

BOTTOM VIEW

MINIATURE BUTTON

PIN BASE

IT IS DE-

SIGNEDFOR USE IN TELEVISION SET AS A HIGH VOLTAGE RECTIFIER TO SUPPLY
POWER TO THE ANODE OF THE PICTURE TUBE. IT CAN BE USED IN BOTH RF AND FLY-
BACK TYPES OF POWER SUPPLIES AS WELL AS FOR USE AT POWER LINE FREQUENCY.

DIRECT INTERELECTRODE CAPACITANCES

PLATE TO FILAMENT: (P TO F)

FILAMENT VOL TAGE
FILAMENT CURRENT

RAT
INTERPRETEQ ACCOROING TO RMA STANDARD M8-210

1.2

MAXIMUM PEAK INVERSE PLATE POTENTIAL

MAX IMUM PEAK PLATE CURRENT

MAXIMUM DC LOAD CURRENT

MAXIMUM FREQUENCY OF SUPPLY VOLTAGE

TUBE VOLTAGE DROP WITH TUBE CONDUCTING 7 MA.

|

200

15 000

10
1
300
100

VOLTS
MA
voLTs

MA .
KC
VoL TS

COPYRIGHT 1949 3v TUNG-30L ELECTAIC NG CILAUEAAON TUBE OIVISION

NEWARK, MEW JERSEY. U 8 A.







FmIEem L. 0. A

IX28

- TUNS-S0L s

DIODE
MINIATURE TYPE

COATED FILAMENT

1.25 VOLTSA 0.2 AMP.
AC OR DC

ANY MOUNTING POSITIGN

THIS TUBE MAY PROOUCE SOFT
X—RAYS WHICH CAN CONSTITUTE

A WEALTH MWAZARD UNLESS
AOEQUATELY SHIELOEO. BOTTOM VIEW
GLA B MINTATURE BUTTON
sxslsRTBsuoL 9 PIN BASE
MINTATURE CAP 9v

PINS 8347 MAY BE
CONNECTED TO FILAMENT;
OTAERWISE 00 WOT USE

THE 1X2B IS A MINIATURE FILAMENTARY TYPE DIODE PARTICULARLY SUITED FOR
USE IN FLYBACK VOLTAGE TYPE POWER SUPPLIES.

DIRECT INTERELECTRODE CAPACITANCES — arPrOX.

PLATE TO FILAMENT: P TO (F+18) 1.0 puf

RATINGS®

tNTERPRETEC ACCORDING TO OESIGN MAXIMUM SYSTEM

FLY-BACK VOLTAGE RECTIFIERC

FILAMENT VOLTAGE® 1.25 VOLTS
FILAMENT CURRENT 0.2 AMP ,
MAXIMUM INVERSE PLATE VOLTAGE:

TOTAL DC AND PEAK (ABSOLUTE MAXIMUM) 22 - KV.

nC 18 KV.
MAX IMUM PEAK PLATE CURRENT 45 e MA .
MAXIMUM AVERAGE PLATE CURRENT 0.5 o MA .,
TUBE VOLTAGE DROP (APPROX.) WITH 7 MA. PLATE CURRENT 100 VOLTS

AIJIOEI N0 CIRCUMSTANCES SHOULO THE FILAMENT vOLTAGE BE LESS THAN 1.0% VOLTS OR MORE THAN 1.4%
VoL TS.

BALL VALUES ARE EVALUATEO ON OESIGN CENTER SYSTEM EXCEP™ WHWERE ABSOLUTE WMAXIMUM 1S STATEO.

CFDR OPERATION 1M A 525-LINE, 3IO-FRAME SYSTEM AS OESCRIBEO IN "STANOAROS OF GOOO ENGINEERING
PRACTICE OF TELEVISION BROROCASTING STATIONS™; FEOERAL. COMMUNICATIONS COMMISSION. THE OUTY
CYCLE OF THE VDLTAGE PULSE ROT TO EXCEEO 15% OF A SCANNING CYCLE.

DESIGN-MAXIMUM RATINGS ARELIMITING VALUES OF OPERATING ANO ENVIRONMENTAL CONOITIONS APPLICABLE
TO A BOGEY ELECTRON OEVICE OF A SPECIFIED TYPE AS OEFINEO BY 1TS PUBLISHED OATA, ANO SHOULO
WOT BE EXCEEOED UNOER THE WORST PROBABLE CONOITIONS. THWE OEVICE MANUFACTURER CHOOSES TNESE
VALUES TO PROVIOE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESFONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONOITIONS CUE TO VARIATIONS: IN OEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULO OESIGN SO THAT INITIALLY ANO THROUGHOUT LIFE MO OESIGN=-MAXIMUM
YALUE FOR THE INTEMOEO SERVICE 15 EXCEEDED WITH A BOGEY OEVICE UNDER THE WORST PROBABLE
OPERATING CONDITIONS wITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL AOJUSTMEN™, LOAO VARIATION. SIGNAL VARIATION, ANO ENVIROUMENTAL CONOITIONS.

k —% INOICATES & CHANGE. J
TUNG~SOL ELECTRIC 1MC. ELECTRON TuBE OtVISION WEWARK, NEW JERSEY, U.S.A. AULUST 1, 1959 PLATE #9570
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TENTATIVE DATA 122

- TUNG-SOL S,

’ 10Dz
MINIATLRE TY?E
f |
| FILAM NT
n
234, 1.25t54 YOLTS O, 265 AMP
1 | 247
T-53 i .
AC OR OC
270"
MAX
i INY MOUNT INE POS T IO
100 Ul 1 BOTTOM V IEW
LOT75 | MIWIATURE BUTTON
TMEX 7 PIN SALE
GLASS BULB
ikt 1 & HIGR X AOL LW L AT elUUM BECTIFIES TUSE INA MINJAT
BULE. THIS TUEE TEATURES & LOW DRAIN, THOSIATIE TUNGE ™ LILAMENT WalH
WILL WOHK SaTIEFaCTOR LY IN by AND HE POMNE FPLE CIACUITE AN Wi
SORITH CONYUMT IONAL TR AN S TME 4 Y MATT AMENT SUPPLY. PLLL
ANCLE VOLTEGE MAY EF AFPPLIEQ TC A COLG TUO IMULTANCCUTILY WITH THE
APPLICAT IOM TLAWENT YOI T2 . ALYS ¢ T Ml APA AND We L INT
OF THE 129, THiS Tuse ! xP- ALl AFAPTARL! Tii CUMPACT ANL POWTASLL
! PYINT.
MAXIMUM RAT INGS
WAX DMUM PEAS INYJENE PLATE VOLTASE 15 00 veLT
AN WM BTEART ATATE Pydh PLATS ENT “ k.
MAN] b UTPLT “oatEwT - MA
MANE MM SLRFLY WOLTAAL FMpZEEscY e RCYOL
WAL MU ALTITHOE ¢ LL mATe FEAT
M8 Iy PF.Y WG IMRIRANCE (AT 4Px T4} « 0 000 CHM
ELECTRICAL DATA
L LAME ST LT 886 et 5 |
FILANRAT T UReENT 5.4 NP,
B OPTLTA T o1.Am apn . & LTS
BE VELTASE [RJP 4T 8.0 MA. ‘aPPrls.) 1% oLt
NinEw FILAEsT MEAT NG TN : >
ONTINGLDL %K vCLLOMI % )

\_ ..l

ThN G- 0L ll TW5e  ELETTHON TUBE HIvIZION HLOOMETREL®, NE® Ufki Y, u. £ MAY 1948 PLATE oY




122 TENTATIVE DATA
. TUNG-SOL ~

CONTINUED FROM PRECEOING PAGE .

MECHANICAL DATA

MOUNTING #O51TION ANY
MAX IMUM OVEFALL LENGTH 2.70 INCHE
SEATEL LENGTH d.54 To 2.47 INCHES
MAY IMUM B AME TEF 0.7% I NCHE
BULB -5 1/2
CAP KIRTEY MIMIATURE
BASE MINLATURE BUTTON 7 PIN
MAK IMUM Wi IGHT (WET) 0.% CUNCE

TYPICAL CIRCUIT VALUES
Rs =

% Erms |
R
C l g Egc
@ ; -
Erms Rg R C, Egc lae
KILOVOLTS | MEGOHMS MEGOHMS mfa KILOVALTS | tMILL 1 AMP

5.3 B ST . S B IR L%
5.3 . ey &3 B
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TENTATIVE DATA 2AF4n

s TUNG-SOL ~
TRIODE
MINIATURE TYPE
%f CCATED UNIPOTENTIAL CATHODE
rﬁA. HEATER
2.35 VOLTS 0.6 AMF.
AC OR DC
ANY MOUNTING POS TION
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
70K
THE 2AF4A 15 A MEDIUVM MU TRIODE DESIGNED FOR LOCAL OSCILLATOR SERVICE IN
TELEVISION RECE IVERS WHICH OPERATE IN THE ULTRA-HIGH-FREQUENCY REGION.
INTERNAL LEAD INDJCTANCE IS REDUCED BY EMPLOYING DOUELE CONNECTIONS TO
THE PLATE AAD GRIC. THERMAL CHARACTERISTICS OF THE HEATEFP ARE CONTROLLED
SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED
PROVIDED !T IS USED WiITH OTHER TYPES WhICH ARE SIMILAR_Y CONTROLLED.
DIRECT INTERELECTRODE CAPACI1TANCES
WITH NO EXTERNAL SHIELOD
GRID TO PLATE 1.9 wf
GRID TO CATHODE AND HEATER 2o? w f
PLATE TO CATHODE AND HEATER .45 e f
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
OSCILLATOR SERVICE
HEATER VOLTAGE 2.35 VOLTS
MAXIMUM PEAK HEATER—CATHODE VOLTAGE &
HEATER NEGATIVE WITH RESPECT TO CATHODE 50 VOLTS
HEATER POSITIVE W!TH RESPECT TO CATHODEA 50 VOLTS
MAX1MUM DC PLATE YOLTAGE 150 VOLTS
MAXIMUM DC GRID VOLTAGE =50 VOLTS
MAX IMUM DC GRID CURRENT 8 MA .
MAX IMUM PLATE INPUT 2.5 WATTS
MAXIMUM PLATE DISSIPATION 2.25 WATTS
MAXIMUM 0C CATHODE CURRENT 28 MA .
MAXIMUM GRID CIRCUIT RESISTANCE:
FIXED BIAS NOT RECOMMENDED
CATHODE BIAS 0.5 ME GOHM
HEATER WARM—UP TIME®* 11.0 SECONDS
ATNE 0C COMPONENT MUST NOT EXCEED 25 vOLTS,
'NEATER WARM=UP TIME IS5 DEFINED AS THE TIME RECUIRED FOR THE VOLTAGE ACR®S5S THE HEATER TO REACH
80% DOF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TD A CIRCUMT CONSISTING
OF THE TUBE HWEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOM|NAL HEATER OPERATING
RESISTANCE.
L CONTINUED ON FOLLOWING PAGE

TuNG-50L ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. MAY 1, 1957 PLATE #4977
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2AF4A TENTAT{VE DATA
r TUNG-SOL -~

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

HEATER VOLTAGE 2.45 JOLTS
HEATER CURRENT @, AMP
PLATE VOLTAGE 80 voL TS
CATHODE BIAS RESISTOR 150 OHMS
AMPL IF ICATION FACTOR 15
PLATE RESISTANCE 2 270 OHMS
TRANSCONDUCTANCE 6 600 ZMHOS
PLATE CURRENT 16 MaA .
OPERATION AT 950 MC.
DC PLATE VOLTAGE 100 YOLTS
DC GRID VOLTAGE =t voLTS
FROM A GRID RESISTOR OF 10 000 DHMS
DC PLATE CURRENT 22 MA .
OC GRID CURRENT (APPROX.) 400 WAMP .

SINILAR TYPE RRFERENCE: BExcept for heater ratings and heater warm-up time the 24Pu4
is identical to the GAFu4.
Except for heater ratings it is identical to the JAPYA.

the 24Fu curves also apply- to 2Aru4.

! [TIIIT1
L[ 1| 2AFYA
I Ef ©2.35 Volts i g
e B
4o ¥ !
N
* /ﬁb——llg —+ 4
wf

—

v v
a3 /
w / AOCE
E / <
E [
& | ANYi
/ i It
12
| | = | A / VAR
B / / /I // Al
3 4 )
- / / / YOS
= 10} 4 ’ o
2 I/ YITTA T 97
1 / Vi P4 / A 1 1A ~ |
yd A A 1 2
4RP4 d 7T 2
0 pd o T [ 1
0 50 100 150 200 250

PLATE VOLTS :
[TT T I T I ITIITL
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TENTATIVE DATA

2AF48B

f

TUNG-SOL ~
TRIODE
MINTATLRE TYPE
_3.' COATED UNIPOTENTIAL CATHODE
HEATER
2.35 VOLTS C.6 AMP,
AC OR DC
ANY MOUNTING FOSITIOM
GLASS BULB BOTTOM VIEW
MINIATURE BUTTAN
7 PIN BASE
70K
THE 2AF4B IS A MEDIUM MU TRIODE DES)GNED FCR LOCAL OSCILLATOR SERVICE IN
TELEVISION RECE IVERS WHICH OPERATE IN THE ULTRA-HIGH-FREQUENCY REGIGN.
INTERNAL LEAD INDUCTANCE IS REDUCEL BY EMPLOYING DOUBLE CONNECTIONS TO
THE PLATE AND GRID. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED
SUCH THAT HEATER VDLTAGE SURGES OURING THE WARM—UP CYCLE ARE MINIMIZED
FROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED.
DIRECT INTERELECTRODE CAPACITANCES
WITH ND EXTERNAC SHIELD
GRID TO PLATE 1.9 7773 4
GRID TO CATHODE AMD HEATER 2.2 i f
PLATE TO CATHODE AND HEATER 0.45 uud
RATINGS
INTERPRETED ACCORDING TO DESIGM CENTER SYSTEM
OSCILLATOR SERV!CE
HEATER VOLTAGE 2.35 VOLTS
MAX IMUM PEAK HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHOODE 180 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODEA 180 VOLTS
MAX IMUM DC PLATE VOLTAGE 150 VOLTS
MAX IMUM DC GRID VAL TAGE -h0 VOLTS
MAXIMUM DC GRID CURRENT 8 MA .
MAX IMUM PLATE INPUT 2.5 WATTS
MAX IMUM PLATE DISSIPATION 2.26 WATTS
MAX IMUM DC CATHODE CURRENT 28 MA .
MAXIMUM GRID CIRCUIT RESISTANCE:
FIXED BIAS NOT RECOMMENDED
CATHODE BIAS 0.6 ME GDHM
HEATER WARM—UP TIME® 11.0 SECDNDS
ATNE DC COMPONERT MUST NOT EXDEED 100 VOLTS.
‘HEATER WARM-UP TIME |5 DEFINED AS THE TIME REGUIRED FOR THE YOLTAGE ACROSS THE HEATER TO REACH
80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTIRG
OF THE TUBE HEATER IN SERIEH WITH A RESISTANCE OF VALUE 3 TIMES THE NOMIKAL HEATER OPERATING
RESISTANCE.
CONTINUED ON FOLLOWING PAGE

TUNG-SOL ELECTRIC INC. ELECTROM TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 1958 VLATE #5307
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2AF48B TENTATIVE DATA
f TUNG-SOL ~

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS Ay AMPLIFIER
HEATER VOLTAGE 2.35 VOLTS

HEATER CURRENT 0.6 AMP.

PLATE VOLTAGE C VOLTS
CATHODE BIAS RESISTOR 150. OHMS
AMPLIFICATION FACTOR 15

PLATE RESISTANCE 2 27C OHMS
TRANSCONDUCTANCE 6 600 UMHOS
PLATE CURRENT 16 MA .

OPERATION AT 950 MC.

DC PLATE VOLTAGE 100 vOLTS
DC GRID VOL “AGE -4 VoL TS
FROM A GR!D RESISTCR OF 10 000 OHMS
DC PLATE CURRENT 22 MA .
OC GRID CUREENT (APPROX.) 400 AMP .

-

SIMILAR TYPE IBFERENCE: Except for the higher heater-cathode voltage rating,
the 24AP4B is identical to the 24F4A.

the 24P4 curves also apply to 24F43B.

e ] [TT1111] I
2AF4A f
Ef =2.35 Volts
. ] T T {
40 53/ = I
of
e Aa ST AR
&3 /
E IE of |
3 o / 73}17
z Il / / ,(f,’/
T / /‘ Sy
& / / / jAREA
£ / 4 / / //' S
‘."_" I l/ / / <__'_"_V‘
=R A, rARMY, pi
/ /£ yARP.ARy.any; {1
/ 4 yd A1 1A N 2,
N LV A (L7 =]
0 pd [ A LT 1 [ 1
0 50 100 150 200 250
PLATE VOLTS
[TT T T T ITT T TTIT I I T T TITI T I IO
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TENTATIVE DATA 2BN4,2BN4A
- : TUNGS-SOL - -

TRIODE
MINIATURE TYPE
COATED UNIPOTENTIAL CATHODE

HEATFR
2.35 VOLTS  0.6t6% AMP.

AC OR JC

ANY MOUNTING POSITION

GLASS BuLB BOTTOM ¥ 1EW

MINIATURE BUTTON
7 PIN BASE -

1€6

THE 2BN4 AND 2BN4A ARE MINIATURE MEDIUM-MU TRIODES DESIGNED FOR USE AS
RADIO—FREQUENCY AMPLIJFIERS IN VHF TELEVISION TUNERS. THERMAL CHARACTER-
ISTICS OF THE HEATERS ARE CCNTROLLED SUCH THAT HEATER VOLTAGE SURGES
DURING THE WARM-UP CYCLE ARE MINIMIZED PROYIDED THEY ARE USED WiTH OTHER
TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR THE HIGHER TRANSCON-
DUCTANCE AND LOWER PLATE RESISTANCE OF THE 2BN4A, THE TUBES ARE IDENTICAL.

DIRECT INTERELECTRODE CAPACITANCES,

WITH EXTERNAL SHIELD #316

GRID TO PLATE 1u2 pgsf
INPUT Fo? s f
oUTPUT 1.4 s f
HEATER TO CATHODE 2.8 p f
RAT INGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM

HEATER VOLTAGE Do VOLTS
MAX IMUM PLATE VOLTAGE 275 VOLTS
MAXIMUM DC GRID VOLTAGE 0 VOLTS
MAX IMUM PLATE DISSIPATION 2.2 WATTS
MAX IMUM DC CATHODE CURRENT 22 MA .
MAX IMUM HEATER—CATHODE VOLTAGE

HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS

HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS
MAX IMUM GRID CIRCUIT RESISTANCE 0.5 ME GOHMS
HEATER WARM—UP TIME™ 11 SECONDS

*

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH
80% OF ITS RATED VOLTASE AFTER APPLYING Y TIMES RATED MEATER VYOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER |# SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL AEATER OPERATING
RESISTANCE.

OES|GN-MAXIMUM RATINGS ARE THE LIMITING YALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH
SATESFACTORY TUBE LIFE CAn BE EXPECTED TO OCGUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMAKLCE,
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO_THAT NO OESIGN-MAXIMUM
VALUE 1S EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH
RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONEAT VARIATION, EQUIPMENT CONTROL ADJUST-
MENT, LOAD YARIATION, ANO ENVIRONMENTAL CONDITIONS.

CONTIMUED ON FOLLOWING PAGE

g _

ad it

TUNG-SOL ELECTRIC INC. ELECTRON Tus€ ovISERELTEIMEIERD, NEW JERSEY, U.S.A|SEPTEMBER 1, 1959 FLATE s5592




2BN4,2BN4A

TENTATIVE DATA

s TUNG-S0L =~
CONTINUED FROM PRECEOING PAGE
TYPI1CAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A; AMPLIFIER
HEATER VOLTAGE 23555 VOLTS
HEATER CURRENT 0.6t6% AMP .
PLATE VOLTAGE 150 VOLTS
CATHODE-BIAS RESISTOR 220 OHMS
AMPLIFICATION FACTOR u3
PLATE RESISTANCE (APPROX.) FOR 2BN4 6 300 OHMS
PLATE RESISTANCE (APPROX.) FOR 2BN4A 5 400 OHMS
TRANSCONDUCTANCE (FOR 2BN4) 6 800 MMHOS
TRANSCONDUCTANCE (FOR 2BN4A) 8 000 JUMHOS
PLATE CURRENT 9.0 MA .
GRID VOLTAGE (APPROX.)
I, = 100 wAMPS. =5 voLTS
\_ -,

World Radio Histo




rFamrte Ny &

2C5lI

TUNG-SOL o

DOUBLE TRIODE
MINTATURE TYP

"'SZ)?_“‘ OATED MR vTHAL AT
/\I 'l T
1.500" APPLICATIOND IN THE LOw
| MAX

TO VHF FOENCY RANGE

WW—L ANY MOUNTING POLITIDN ITTOM VIEW

BLRN W FASING DIAGRAM
MINTATURE BUTTON JEDEC 80U
% PIN aalg E9-1
DUTLINT DRAWING

Joutc h-1

THE 20h1 COMBINE'S WO INDEPENDENT AND SHIELDED, MEDIUN—MU, INDIRECTLY
HEATED CATHODE TYPr THIODES IN THE 3 PIN MiNIATURE CONSTRUCTION. IT 1S
INTERCEC fOF USE [N AMPLIFIER, MIXER, OSE€ILLATOR, MULTIVIBRATOR AND
CLAMP CIRCUNITS. THE USLFUL KANGE ¢ (TENDS FROM LOW FREQUENCIES THROUSH
THe VAT RANGH .

—> DIRECT INTERELECTRODE CAPACITANCES
EACH ZECTION

WITH WITHOUT

SHIELD SHIELD
RI19 O FLATE: (& T 1. 37 1555 pf
IMET D B TR et . X8 ¢ rf
+ar b -3 1.0 Pt
FLATE T WFLATE TR 0.04 pt

PIN #58 4 ENTERNAL SHIELD #31% CONNECTED TO C#WHODE ®IN OF SECTION UNDER TEST. ELEMENTS OF GTHER
SECTIIN BROWNDEN.

f

PIF 85 L ExTERWAL WHIELY #7000 CONNECTED TO SROUND WITH DTHER ELEMENTS.

HEATER CHARACTERISTICS AND RATINGS

b cINTER waLet I Fta STANDARD RU-2IS
AvEwAy «ARACTE R JA VLTS 0 il
AT R AT v " /oL T
"L N TELLOWINL FaGH
—> iR CaTy chanLe
To FLEETRIG 1WC., ELECTRGN TUBE OIVISION, BLODMFIELD, Wtw JERSEY, U.'.A, FRRRUARY |, IUAT FLATE #h4B
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2C3l
- TUNG-SOL »

CONTINUED FRON PRECEDING PAGE
MAXIMUM RATINGS
DESIGN CENTER VALUES - SEE ETA STANDARD R$-239
EACH SGECTION
PLATE VOLTAGE 500 VIOLTS
PLATE PO3ITIVE OC GRID VOLTABE® 0 VOLTS
PLATE DISSIPATIGN 1.5 WATTS
CATHODE CURRENT 1€ MA.
GRID CIRCUIT RESISTANCE® 1 ME GOHM
— TYPICAL OPERATING CHARACTERISTICS
CLASS Ay AMPLIFIER
EACH SECTION
PLATE VOLTAGE 150 VOLTS
CATHODE BIAS RELISTOR 240 OHMS
PLATE CURRENT oz MA .
PLATE RESISTANCE (APPROX.) 6500 OHMS
TRANSCONDUCTANCE H50U HMHOS
AMPL IFICATION FACTOR 55
GRID #14 VOLTAGE FUR Ib = 410 mA -8 vOLTS
*INOICATES AN AGDITION®
\ —» INDICATES A CHANGE. »

REl 2¢51 -1+ |
¥ FOR EACH UNIT ‘It Tt
| YEf =63 Volts T T 111

.4

25

S
)
=3

(%]

PLATE CURRENT (1y) MILLIAMPERE
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PLATE
2645

MAY I

1951
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COPYRIGHT 1951 BY TUNG-SOL LAMP WORKS N RON TUBE DIVISION
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2CY5
4 TUNG-SOL ~

750"
|78 TETRODE
] MINIATURE TYPE
K\ 1.875" COATED UNIPOTENTICAL CATHODE
| MAX. ’
T‘5§ 2|25n HEATER
MAX., 2.4 VOLTS 60036 mAMFS.*™
- | AC OR 3C

1| . 3

GLASS BULSB

ANY MOUNTING POSITICN

MINIATURE BUTTON BOTTOM VIEW

T PN BASE Ei=1 BASING DIAGRAM

DUTLINE DRAYING JEDEC TE¥
JECEC 5-

THE 2CY5 1S A SHAIP—CUTOFF TETROCE !N THE 7-PIN MINIATURE CONSTRUCT ION
AND IS DESIGNED rOR SERVICE IN VHF TUN:zRS OF TELEVISION RECEIVERS.
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SJCH THAT HEATER
VOLTAGE SURGES DURING THE WARM-UF CYCLE ARE MINI{MIZED PROVIDED 17 IS
USED WITH CTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER
RATINGS ANC HEATER WARM—UP TIME TH: 2CY5 IS IDENTICAL TO THE 3CY5, HCY5,
AND ThE 6CY5.

DIRECT INTERELECTRODE CAPACITANCES"

GRI!D #4 TO PLATE 0.03 i f
INPUT 4.5 g f
OUTPUT 3.8 s f
RATINGS
INTERPRETED ACCDROING TO DESKGN CENTER SYSTEM

MAX IMUM PLATE VOL™AGE 180 VOLTS
MAX IMUM GRID #2 (3CREEN) SUPPLY VOLTAGE 180 vOLTS
MAX IMUM GRID #2 VOLTEGE SEE GRID K2 INPUT FATING CHART
MAXIMUM PLATE DISSIPETION 2.0 WATTS
MAX IMUM GRLD #2 DISSIPATICN 0.5 waTTS
MAX IMUM GRID #4 (CONTROL GRID} VO_TAGE

POSITIVE VALUE (¢] MA L
MAX IMUM CATHODE CJRRENT 20 M4 .
MAX IMUM HEATER—CATHOLE VOLTAGE

HEATER POSITIVE w!~H RESPECT TO CATHIDF 100 VOLTS

HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS
HEATER WARM—UF TIME APPROX.)B 11.0 SECONDS

ANlTH SHIELD #316 CONNECTED TO CATHODDE.

BNEAYER WAR M:UP TIME 15 DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACR®SS THE HEATER TD REACH
80% OF ITS FATED vOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NCMINAL MEATER OPERATING
RESISTANCE.

=® INDICATES A CHANGE.

CONTINUED ON FCLLOWING PAGE

\_ _J

- UNG=.GL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELC, NEW JERSEY, U.S.A. DICEMBER 1, 1961 PLATE #6325
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2CY5

e TUNG-SOL ~
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
PLATE VOLTAE 125 VOLTS
GRID #2 VOLTAGE 80 VOLTS
GRID #4 VOLTAGE =i, VOLTS
PLATE RESISTANCE 0.1 ME GOHM
TRANSCONDUCTANCE 8 000 MMHOS
GRID #4 CUTOFF B1as® -6 VOLTS
PLATE CURRENT 10 MA .
GRID #2 CURKENT 1.5 MA .
CPLAYE CURRENT 20 wA.
- J
T
! ! | ' { I
| | 2CY5 |

1] __""_"”_ GRID £ INPUT

[ RAT ING CHART
ﬂ

°
S
1
-

T T
\\

75

50 }\

SCREEN DISSIPATION EXPRESSED AS %
OF MAX. SCREEN DISSIPATION RATING

\
’ R
ZJ T
i 1 \
e T HH
T 1
{

V!
[+) 1

[ 1
20 [ 60

0 80 100
SCREEN YOLTAGE EXPRESSED AS % OF MAX. SCREEN SUPPLY VOLTAGE RATING

[T T T T T T T T T TI T PT P TTTTTI7y T (]
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TENTATIVE DATA

2D2IwW

TUNG-SOL

( ")
THYRATRON
=
]
Ma x HEATES
e
: O 5t10% VOL 5 (.60 AMP.
7=
U AL ]
T—Sé- Max ok —t
8 Al T o o
e ANY MOLNT (%5 P05 1T 104
. 1
BOTTOM VIEW
GLASS BULB MINIATURE KUTTON
T PIN BASE
78N
Thb SOJTW 15 A BOGEEDITED, >ENOM F ILLEDL, FOUF FLECTHFOUE THYRATRON W) TH
NEGATIVE CONTROL CHARACTERIGTICS. THIS TUEE 15 ELLCTHICALLY $QUIVALENT
TO THE BOFULAR Topr SRal, MUT MaS BESN FIGGR 274D TARTAUGH THE MBE OF
CERAMIC "HOULATOAL ANDF STHONGE® FLEMENTE TO 2FRMIT THE TUBE TO STAND
HIGR PMEATT SN s aND VISHATION. 1T Hal COUND WI0E UEAE AL R SR TOR MG
TUBZ, AL A PULSE MCDULATOK, AN IN GRID CONRRDLLED FECTIFIER SERVICE .
BECRUSE GF 17% SUIELD SRID SONSTRUCT (O8N, THD (NPUT DF THE SUQIW wiLL
WOER DIARETLY FHOM A B IGH IMPEDANCE BOROL TUCH AS A PHOTOTIORE . THi
EFEECT IVE ANODE 7O CONTROL (& 10 ZAPACITY MAY SE QFRUCED BY CONNETTING
FINS K6 & 8T T W3 ANL CONNEDT ING THE GRID FESICTOR DIRETTLY AT Trt TOCKED
TERMINAL . THE TMALL SIZE AND LICHT WEISHT OF THE 2DI1N AND ITS RELATIVE
FLEsDOM FIOn TEMPIRATURE RESTZINT €% MAKE THIS TUSE PARTILULARLY SUSTED
FOR WL (N COMPACT EGUIPMENT.
ELECTRICAL DATA
HEATER VOLTa6E A t .38 10% VOLTS
HEATES CUNMERT (E4 F4.3 VALTH) 0.600 AMP |
MINIMUM CATEODE HEATING TIME 10. LECOND®
SNODT TH COMTROL (W IP CAPACITENCH 0.028 HiF AR AD
SAMTAOL WL TO CATHODE (&SHIELD %A 1D) CAPACITALCE 4.4 H4LF ARAD S
ARCD: TC CATHOOY (&%WIXLD GRIC) CATACITaNCE 1.6 JMLF ARAL

F=-I2RIZATICN TIME, 4PPHEX., (SHIELY TIE® T2 ¢CA-RaDL)

WITH GRID VOLTS =400, 56R 10 BES. =400

ARIDY VELTS Z425,%M3%1 CUF. =0O.4%4P%. &h REECOML

WITH GRID YOLTST=40, 641D RES.=400k)

AMGOE VHMLTS Th25, aW0RY Cun.T 0. | Amrc, o] MUECOND
IONT *ATION TIME, AFPEOX. o.n MSECOND
AMIDE VOLTAME OROP, APPRYX. " VOLTS
MAX IMUM CRITICAL GRIL CUNREWRT (AT f4p” 44OV RBME) 0.5 HAMPS
At108, -%% IN PULSE MODUUATER LERVICE.

CONTI®UED W% FOLLO@ING PAGE
N _J

TURG-S0L ELECTRIC INC. KANCTRON TARE P vIL 1 0W WLOOMEVE_D, VER WE
Hi

orld

RSEY, U.f.a. DRCIMMIR 1, 1958 PLATE #9372



2D21W TENTATIVE DATA
s TUNG-SOL -

CONTINUED FROW PRECED'NG PAGE

MECHANICAL DATA

MAX IMUM SHOCK RATING 720 5
MOUNTING POSITION ANY

MAX IMUM OVERALL LEN&TH 2.13 INCHES
MAX IMUM SEATED LENGTH 1.88 INCHES
MAX IMUM DI AME TER 0.7% INCHES
BULB T-5 1/2

BASE MENIATURE BUTTON 7 #IN

WE IGHT (NET) 0.5 OUNCES

RATINGS

ABSOLUTE VALUES

RELAY & GRID

CORTROLLED PULSE
RECTIFIER MODULATOR
SERVICE SERV I CE

MAXIMUM PEAK ANODE VOLTAGE

INVERSE 1300 100 VOLTS

FORWARD 650 %00 VLTS
MAX IMUM CATHODE CURRENT

PEAK 0)a5 10. AMPS .

AVERAGE 100. 103 WA .

SURGE (MAX.DURATION O.4 SECONDS) 1) - AMPS .

MAX IMUM AVERAGE TIME 30. —_— GECONDS
MAX IMUM NEGATIVE CONTROL GRID VOLTAGE

BEFORE CONDUCTION ~100 =100 VvoLTS

DURING CONDUCTION (AVERAGED OVER

30 SEC. MAX.) =11(0) -10 VOLTS

MAX IMUM POSITIVE CONTROL GRID CURRENT

AVERAGE 10 ——— MA .

PEAK - 20 MA .
MAX IMUM NEGATIVE SHIELD GRID VOLTAGE

BEFORE CONDUCTION -100 -0 VOLTS

DURING CONDUCTIOH (AVERAGED OVER

30 SEC. MAX.) =10 =il VOLTS

MAX IMUM POSITIVE SHIELD GRID CURRENT

AVERAGE 10 —-— MA .

VEAK —— 20 MA .
MAX IMUM FRECUENCY —— H00 PPS.
MAX IMUM PULSE TIME H HSECONDS
MAX IMUM RATE OF k156 (AMPS. PER KSECONDO) 100
MAX IMUM HEATER CATHODE VOLTAGE

HEATER NEGATIVE -100 0 VOLTS

HEATER POSITIVE 25 0 vOLTS
AMBIENT TEMPERATHRE LIMITS -~75 To +90 =75 T0t90 NC
MAXIMUM CONTROL GRID (G4) CIR. RESISTANCE 10 0.5 MEGOHMS
MAXIMUM SHIELD GRID (G2) CIRCUIT RESISTANCE —— 25 000 OHMS
MINIMUM SHIELD GRID (G2) CIRCUIT RESISTANCE — 2 000 OHMS




TENTATIVE DATA 2D21W

suprtein L 8. A,

T 1 TS T T T
1 S RAGE FOR = j~
R, , W i 1 0.1 '-‘-EG@HN:\ ; I 500 B
| &1 oLt Ranet For TS an
posald [ 10 WEGOHNS ftr et =)
| | [ l i R I o’ 1‘.—,..]-«- -
T T T Y : [ + N B Jil { ' [BIL|
bid § ] PN } 5 400 ~ |
i\ } \ %)
T i { p = e
LD 2D21W % o | ]
Liel l I\ \ 4 z; L ! ]
GPERATICNAL RASGE QF P ‘
= CRITICAL GR1J ~OLTAGE 1" \ 2 |em
L X \ 300 &
7] RAWGES EHOWN AFE TO< TwO VALUES | i ) =
] OF CRID RESISTOR, O.4 MESOHM AND | \ T =~ I
- } “ [ -
i 40 MECOHM, AWD TAEE INTC ACCOUNT ' + \ ‘ :
=] INITIAL DIFFERENCES BETWEEN Ih— ¢ 2
B DIV DUAL TUBES AWD SUBSEQUEWT | H 200 > | ——
—— DIFtERENCET DURING TUBE LIFE | N\ \ ‘é‘ —+ 1
H— FOR A HEATER VOL "AwmE RANGE OF ll 2 =
B 5.7 TQ é.7 VOLTS. N | [ |
o \‘ \ \ 100 =
I Rl N kY |
| % \ LIl
T | N
4 -
|
! i L [l A
=i + ! 0 1
-10.0 -7-5 -5.0 -2.5 0 -1 3
+ DC GRID #1 SUPPLY VOLTS 17
l NS Ll ‘H‘—'}‘{'I
A A
| EEEENESEEEEEE
[ 202 IW
AVERAGE CONTROL CHARACTERISTICS
= 0.1 Megahms
Rgi G Ohms
T ] l
750 I , \
X = o > bl
o Ll - (=] o
[URILER! i &
) \ i °
: \
- 500 ; \ 1 W
3 ! \ \ ©
s | vl 1 \ \
u VAT WLV D \
= \ \ \ \ \
2 250
= \ [\ \ N
AL DY < A,
\ \ P \\'\ i L \\
N | R RN
o | :
-0 -5 0 5 10 I5 20
DC CONTROL GRID VOLTS
|

TUNG-50L ELEi TRIC INC L CN TUBE OIBIQAR ALO Oy NEW U EY, U.5.A. OECEMBER 1, 1958 PLATE #
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PLATE
1562
FEB. 28
19%5

2822

- TUNG-SOL ~
PENTODE POWER AMPLIFIER OSCILLATOR
276
T max_ | o
— T
COATED FILAMENT
5% TS A
sT-16 \ o | 6.3 voLTs 1.5 AWPS,
p 0° AC OR DC
6g
MAX BOTTOM VIEW
| MED IUM S PIN
MICANOL BASE
GLASS BuLB
|
1 i
| "~ MOUNTING POSITION
8 HORIZONTAL OPERATION PERMITTED IF
MAX PINS 2 ANOD « ARE IR A YERTICAL
PLANE.
MEDIUM METAL CAP
TYPE 2622 |S DESIGNED PRIMARILY FOR CLASS C AMPLIFIER OR OSCILLATOR
SERVICE IN PORTABLE EQUIPMENT,
RATINGS
INTERPRETED ACCOROERG TO RMA STANOARO #8-210
MAX IMUM PLATE VOLTAGE 750 VOLTS
MAX IMUM SCREEN GRID VOLTAGE 250 VOLTS
MAX IMUM €ONTROL GRID VOLTAGE -20C VoL TS
MAX IMUM PLATE DISSBPATION 30 WATTS
MAX IMUM SCREEN DISSIPATION 10 WATTS
MAX IMUM PLATE CURRENT 110 MA.
MAX IMUM CONTROL GRID CURRENT 9.0 MA .
DIRECT INTERELECTRODE CAPACITANCES
GRID TO FLATE (WITH SHIELD) 0.20 MAX. ppf
INPUT 13 178y
OuTPUT 8.0 uuf
& THE FILAMENT YOLTAGE SHOULO 8E HELO AS CLOSE TO 6.} YOLTS AS POSSISLE. INTER-
MITTERT OPERATION TO AS HIGH AS 7.0 OR AS LOW AS 5.5 vOLTS 1S PERMISSIBLE.
CON™"“E0 REXT PAGE
_ J

COPYRIGHT 1945 BY TUNG SOL LAMP WORKS INC ELECTRONIC TUBE DIVISION NEWABRK, NEW JERSEY. U 8 A
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2E22
— TUNG-SOL ~

CONTINUED FROM PRECEOING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS C, R-F AMPLIFIER OR OSCILLATOR

PLATE VOLTAGE 500 500 750 750 VOLTS
SCREEN VOLTAGE 250 250 250 250 voLTS
SCREEN RESISTOR® 15 000 15 000 30 000 30 000 OHMS
SUPPRESSOR VOL TAGE 0 22.5 0 22,5 VOLTS
PLATE CURRENT 100 100 100 100 MR,

SCREEN CURRENT 16 16 16 16 MA,

CONTROL GRID CURRENT (APPROX.) 6.0 6.0 6.0 6.0 (LW

CONTROL GRID RESISTOR® 10 000 10 000 10 000 10 000 OHMS
PEAK R-F GRID VOLTAGE (APPROX.) 100 100 100 100 vOLTS
GRID DRIVING POWER (APPROX.) 0.55 0.55 0.55 0.55 WATT
POWER OUTPUT (APPROX.) 30 3y 48 53 wATTS

SUPPRESSOR MODULATEO CLASS C AMPL IFIER

PLATE VOL TAGE 500 750 VOLTS
SCREEN VOLTAGE 250 290 VOLTS
SCREEN RESISTOR 8 500 17 000 oHMs
SUPPRESSOR VBLTAGE -65 -90 VOLTS
PEAK A-F 1NPUT 65 90 oL TS
PEAK R—F GRID VOLTYAGE 100 100 VOLTS
PLATE CURRENT 50 55 MA .
SCREEN CURRENT (APPROX.) 29 29 A .
CONTROL GRID CURRENT (APPROX.) 6.5 6.5 MA .,
CONTROL GRID RESISTORC 10 000 10 000 ONMS
GRID DRIVING POWER (APPROX.) 0.6 0.6 WATT
POWER OUTPUT (APPROX.) 1Q. 16.5 WATTS
MODULAT ION 95 95 PER CENT

8 SERIES SCREEE DROPPING RESISTOR SNOULD NOT BE VUSED [F UNDER KET-UP COWDITIORS THE SCREEN
YOLTAGE EXCEEDS 500 YOLTS.

© THE TOTAL EFFECTIVE GRIO CIRCUIT RESISTARCE SNALL AOT EXCEEO 25,000 Owws.

PLATE
1563
FED. 20
19¢3

COPYRIGHT 1945 BY TUNG.SOL LAMP WORNKS INC  ELECTRONIC TUBSE DIVISION NEWARK. NEW JEIRSEY. U. 8. A
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2E26

L

TUNG-SOL —

BEAM POWER AMPLIFIER

USEFUL WIFH FJLL INPUT UP TO 15 Me
AND WITH REQUCEL INPYU" UP TO 17§ Mc

L—l } ——d CAP
MAX, | ~Ci-1
/[j: UNIFOTENT (AL CATHODE
HEATER
T-9 [ 515 6.3t10% VGLTS 0.6 AW -
16
MAX 521" AC DR D
33
MAX
J_ ANY MOUNT NG FOS TI1OM
UUEUE___*___. ROTTOM VIEW
-.—I '%-—q BALING BHeLraw
- MEX. JiDiE Tck

GLASS BULB
(A L-MICARA_-HATES
B 1IN OCTHL #8-44

wiTe

LI L] FINE

THE 2626 |% A GEAM PON R AMFLIF ER INTENDEC PRIMARILY FOR USE IN FM
TRANSMITTERS, EITHER IN LOW POWER BRIVER STAGES, GR IN THE OUTPUT STAGE
WHEN ONLY LOW POWER OUTPUT 1S REGUIREG. IT I35 ALSO USEFUL IN AF PGWER
AND MODULATOR SERVICE.

DIRECT INTERELECTRODE CAPACITANCES

MITFOUT E TERNAL SHIfLO

GRID #4 TC PLATE (maAX.) 0.2 pf
GRID #1 TO CATHODE & ZRIC 43 & I.%. GRIC 43,
EASE SLEEVE, AND HFATEF 13 pt
PLITE TO CATHODE & 621D #3 & | 5. K1 @1,
EACT SLEEVE, AND HEATER 7 pf
RATINGS

ABSO.UTE-RAX MM VALAE
AF FOW.R AMPLIFIER & MODLLATOR « TLATS A3,

ccsh icad

MAX IMWM DC PLATE VOLTAGE OO0 ™o YOLTS
MAXIMIIM DC GRID #2 (%t.REEN—GRIC) VOLTAGE ot W& YOLTS
MAX IMUM STGNAL DC PLATE CJRRENTD % 75 WA
MAX IMUM S1GMAL FLATE INPUTD ¢ 57.% WATTS
MEX IMUM SIGNAL GRID #: INPYUT .} 2.5 WATTS
MAXIMLM PLATE DISSIPATION e 1§.5 WATTS
MAX IMLM PEAX HEATER=CATHODE VOLTAGE:

HZATER NEGATIVE WITh REZPECT TO CATHODE 100 100 VOLTS

HEATER POWITIVE WITH RESPECT TO CTATH400E 1G0 100 VOLTS
MAX IMUM BUL3 TEMPERATURE I|AT HOTTES ™ ®OINT) 10 °%

—> (ARICAZIE 4 fRM

CONTINUED CN "ULLOVING PAGE
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CONTINUED FROM PRECEOING PAGE
TYPICAL OPERATION
VALUES ARE FOR 2 TUBES
ccshA 1CASB
DC PLATE VOLTAGE H00 700
DC GRID #2 vGLTAGEEF 50 a3
OC GRID #4 (CONTROL -GRID) VOLTAGE :

FROM FIXED=BIAS $SOURCE 40 40
PEAK AF GRID #1 TO SRID #4 VOLTAGE 70 12
ZERO-SIGNAL BC PLATE CURRENT 13 12
MAX.=SIGNAL [:/C PLATE CURRENT 120 110
MAX.—SIGNAL OC GR D #2 CURRENT 10 10
EFFECTIVE LOAD RESISTANCE (PLATE TO PLATE) 8650 14 100
MAX.—SIGNAL DRIVING POWER ({APPROX.) 0 4]
MAX.—SIGNAL FOWER OUTPUT (APFROX.) 40 50

MAXIMUM CIRCUIT VALUES
€5 OR 1CAS CONOITIONS
GRID #1 CIRCUIT RE%)ATANCE:®
WITH FIXED BIAS (MAX.) 30 000
WITH CATHOLE BIAY NOT RECOMMENOED
RATINGS
ABSOLUTE “MAXIMUM VALUES
AF POWFE AMPLIFIER & MODULATOR — CLASS AHQH
ccsh 1cast
MAX {MUM 0C PLATE VOLTAGE 600 ™0
MAXIMUM DC GFID #2 (SCREEN—GRID)

VOLTAGE 250 250
MAX|MUM LIGNAL OC PLATE CURRENT? 75 7%
MAX IMUM S1GNAL PLATE INPYyTD 20 37.%
MAYIMUM %1GNAL GR1D #2 INPUTD 2.5 2.5
MAXIMUM PLATE DIS%IPATION 10 12.%
MAX IMUM PEAK HEATER—CATHODE VOLTAGE:

HEATER NEGATIVE WITH RESPECT T CATHODE 100 100

HEATER POSITIVE WITH RESPECT TO CATHODE 100 100

TYPICAL OPERATION
VALUES ARE FOR 2 TWJES
ccsh 1cas®
Of FLATE VULTAGE 400 A00
DC CRID #2 viLTaGe! +F 125 125
D& GRID #1 (CSNTRLL—GRID) VISLTAGE:

FRUIM FIXED "B IAS IURCE -15 =15
PLAK AF GRID #1 TC GRID £#1 VOLTAGE 60 60
ZART-RIGNAL B8 "LATE CURRENT 20 22
MAX.-SIGNAL OC PLATE #2 CURRENT 150 150
MAX . —~SIANAL Gt BRID #2 CURRENT 32 32
EFFECTIVE LDAD RETINTANCE (PLATE Th PLATE) A200 8000
MAX. "G IGNAL CRIVING POWER (APPROX.)Y 0.36 0.36
MAX.-LIUNAL FOWER OUTPUT (APPROX.) 42 HY

CONTINUED ON FOLLOWING PAGE
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CONTIHUED FReM PRECEDING PAGRE

MAXIMUM CIRCUIT VALUES

CCe OR ITAS CONDITIONS

GRIC #4 CIRIUIT RESIETARCE:"

WITH Fi%Ea 81A (waAx. I OHMY,
WITH CATHGDE B1AS NOT RECOMMINDED
RATINGS
ABSILUTE-sax |MUM VARUES
PLATE-MOCULATED RF POWER AMPLIFIER - CLASS C TELEPHONY
CMRRIER CONDITIONS PER TUBC TOR USE WITH A MAXIMUM WODULAT!ON FACTOR OF 1
ccat 164S imus*
MAXIMUM BC FLATE YOLTAGH 400 20 600 voLTS
MAX L AUM CC GRID #2 (JCREEN-GRID) Wi TAG it A 200 VoL TS
MAX LM DG SRID #4 (K MTROL-GEID) VOLTAGE 1 159 VLTS
MAX |MUM DG FLATE CURRENT A ] 0 MA .
MAX IMUM DC GRID #4 COMKENT : 5. 4. M
WAY UM FLATE 1nPuf o at i WATT
MAX IHUM GRIGE #2 IMYUT 1 5 2.2 WATTS
MAX (i FLATE D190 10a T 10y 30 13 wATTS
MAX MG FEAN HEATEA“CATHODE VOUTAJ
HEATER PORITIVE WITH RISPACT TO LATHOCE J& e 4] 160 VOLTS
HESTER WATIVE ®ITH RESPELT T LATHOC R Lo L 1 VELTL
TYPICAL OPERATION
DC PLATE VOLTAGE Q0 vy} €00 voLTe
¢ BFID 2 voLTaue! 184 i O VoL T
TREM A RIES ®ES | gTéd Of S0 o EIR 4 UHm
OC GRID #1 VILTAGEM O 50 -0 VoL T
FREM A 10 med) b Tam oF 208X oo X M
"EAR BF LRID #1 VOLTALE x) (&Y ' VAL T
OC FLATE CMRRENT ) - &0 MA.
B Kip #) CARAEwT . ) M.
B2 BRIN W CORBINT (AfFREX. ) . .3 VAL
DRIVING POWER (AFFRDX.) J. 4 ’. 15 g WATT
ONEE URTPLT (AfPRON., . ik _ MAT T
MAXIMUM C RCUIT VALUES
SC%, 1EAS, 0% M1 CONBITIONS
GRID #1 I & IT ®ES REY T |AX, : fud
RATYNGS
ARIDLUT( sa IMgm wALLE
RF POWER AMPLIFIER & OSCILLATOR = CLASS C TELEGRAPHY ¥
and
RF POWER AMPLIFIER — CLA3S C FM TELEPHONY
ccsh 1cas”  ius
MAX LM DT BLATE . Thot \ ) \
MAX I DC GRID #2 LACAREN-GRID  VOL TAGLE JO, (18} Qo A ¢
MAX M T o 04 STREL=ER 18 LU TAl) / 17! 3
MAY IMUM DG FLaTE CUBRERT » =L A
MAXIMUM DC CRID ¥4 CURKENT . , 4 va.
CONTINULD ON FOLLOW N& PAGE
R £ IRIC Ot ELECTHOY THRE otvision, BLOUNFIELD. Buw gErd Wb, DEYEMBER 1, 1960 PLATL #84%N
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CONTINUED FROM PRECEDING PAGE

RATINGS - conT'op.

ABSOLUTE-MAXIMJM VALUES

ccsh 1cas® 1MsX
MAXMUM PLATE |INPUT 30 40 55 WATTS
MAX{MUM GRID #2 INPUT 2. 2.5 2.5 WATTS
MAX IMUM PLATE DISSIPATION 10 13.5 18.5 WATTS
MAX1MUM PEAK HEATER—CATHOUE VOLTAGE:
HEATER NEGATIVE WITH RESPECT
TO CATHODE 10K 100 100 VOLTS
HEATER POSITIVE WITH RESPECT
TO CATHOJE 100 100 100 VOLTS
TYPICAL CCS* OPERATION
VP TO 125 Me AT 160 Mc
OC PLATE VOLTAGE 400 : 300 VOLTS
DC GRID #2 VOLTAGEN 190 185 170 VOLTS
FROM A SERIES RESISTOR OF 9 28500 21500 OHMS
0C GRID #1 vOLTAGEP —40 -75 VOLTS
FROM A GRID #1 RESISTOR OF 10000 13500 30000 OHMS
PEAK RF GRID #1 VOLTAGE 41 B0 85 VOLTS
DC PLATE CURRENT % 60 75 MA.
DC GRID #2 CJRRENT 11 11 6 MA .
DC GRID #4 CURRENT (APPROX.) 3 . 2.5 MA.
DRIVING POWER (APPROX.) 0.12 0.1¢f 1.5 WATTS
POWER OUTPUT (APPROX.] 20 20 13 WATTS
TYPICAL 1CAS"™ OPERATION
UP TO 125 Mc AT 160 Mc
DC PLATE VOLTAGE 600
DC GRID #2 vOLTAGEN o s
4 185 200 VoL TS
FROM A SERIES RESISam o 1 21500 OHMS
DC GRID #41 VOLTAGE -90 VOLTS

FROM A GRID #4 RESISTOR Of

30000 OHMS

PEAK RF GRID #1 VOLTAGE Yi 105 VOLTS
OC PLATE CURRENT Hf 85 MA.
DC GRID #2 CJRRENT 10 7 MA.
DC GRID #4 CURRENT (APFROX,) 3 3 MA.
ORIVING POWER (AP2ROX.} Q.17 2 WATTS
POWER OUTPUT {APPROX.) 27 16.5 WATTS

TYPICAL IMS" OPERATION

UP TO 125 Mc
DC PLATE VOL TAGE 650 VOLTS
DC GRID #2 VOLTAGEN 200 VOLTS
FROM A SERIES RESISTOR OF 45000 OHMS
DC GRID #4 VOLTAGEP -49 vOLTS
FROM A GRID #4 RESISTOR OF 16300 OHMS
PEAK KF GRID #4 VOLTAGE 68 VOLTS
OC PLATE CURRENT 84 MA.
DC GRID #2 CJRRENT 10 MA .
OC GRID #4 CJIRRENT (APPROX.) 4 MA.
ORIVING POWER (APPROX.) 0.2 WATT
POWER OUTPUT (APPROX.) 36 WATTS

CONTINUED ON FOLLOWING PAGE
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CUNTINUED FROM FRICED NG PAGE
MAXIMUM CIRCUIT VALUES
€5, R 1CAS, 02 1MS CINGITIONS

GRIT #1 CIRLL T REZINTANCE" {vax, ¥ AO00G BHng

Ac’~7|\|3, SMSL RS AL IeNicCs.

HInTl'd TTENTY JRMFRTIAL ANLC AMATIUR ERRYiE.

CSURSTRIPT 1 146 ATEN THAT GRIO ®1 CLRRENT DOES WOT FLOW CURING ANY PART OF THE In -
PUT CYCLE

DAVERA(;!D OVLR 23Y ACDIG—FREQUENCY CYCLE OF SINE-WAY FORM.

EPREFIRA /LY OBTHINED FROM A SEPARATE SOUNCI 6 FROM “HE BLATE VOLTAGE SUPPLY WITH A YOLTACE
OIVIRER

FIn APPL CATION SrQUIRING THE US’ OF GR1D % VOLTAG ¢ ASOVE (1% VOLTS, PREVISION SHOULD BE
MACE FOF THE ADUJUSTMENT 0F GRID #] BIA5 10R AR TURE ST ARATEL . TFC NTZESSITY FOR THIS AD-
JUSTMENT AT TH' [IWCR Lk #2 VOLTALES DYPENIS 9N THE BI TORTEOL REVUIREWCNTH AMD ON VWHEYHEM
THE FLATI-OIEN 1P ATI 08 RATINS |4 EXTLEQED T 7fkD SIGNAL PLATE CURRENT.

OTue WEAMSTANCE |#™R0BECER 1ATE THY 410 o1 CHRSFIT By THE INPUT COUPLING SHSULO BE HELD 0 A
LOW VALUSR. 18 N0 Zash IwduA) 17 EXCEED THE SPERIFICO MAXIMUM Vi LJE. “RANRSFORMER-OR |MPEDANCE-
COUFLING DEVICI ERE RICWNERDED.

PLURMERIPT 2 (RDICRTES THAT WKID 81 CUNRENT FLOW. DURING JSWE PART OF THE IYPUT CYCLE.

JORIGER STAGE LHAURD BT TANARLE SF BUPFLTI®A TEC IPLZI%IAE DRIVI%G PCAER 2T LOW DISTOHTION T3
THE WL WRI0K OF TOd kg STANE. TO MINIMILE 5 ATWTIOM, TAE EF ECTIVE RESISTANCE PER LRig #1
CIRTUIT DF THE AA: STALL SHOLLO ®% HELD #T A LU® vALLE. #OR Tvi% PURPDSE, THE USE OF TRANS—
FORMER CoUPLIRG |y RECOMMINDER.

“IRTERMIT ENT MORILY SERVIEH.

LOHTAIN[O PREFERNE ¥ FROM A SEPARATE SOURCE MOJLLATED ~LO™A &ITH FHi PLATE WUPPLY,O0R FROM TH
MODULATEL PLATE SEPLY THREUGH A SERIES RESISTOR.

MOBTMINED FROM BRI o} A TOR OR FROM A COMMINATION OF GRID % RE ISTON HITH EITHIR Flxg
SUPPLY OF CATHODY HESISTOR.

NOBTAINED PREFER/BLY FROM & SEPARATF SOUR‘E, 9% PROM ~HE PLATE SUPPLY VOLTAGE wiITH A VOLTAGH
DIVIDER, OR THROJGE® A SERILS RESISIOR. A SERIES GRID #2 RESISTOR SHOULD BE USED ONLY WHEN THB
2E2€ 15 LSED IN A #IRCUIT WHICH 1S NOT KEY 0. sRID #2 YOLT'GE MUS" NOT EXCIED 60D VOLTS UNDER
KEY-UF CONDITIONS,

CENTINUED O8 "ELLOWIRC PALE
sOL ELFCTREZ INC., ELECTRON “UBE DIVIGION, BLOOM! 'ELD, WéW JERSEY, (.0 A, DECEMBER 1, 1960 PLATE 06049
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CONTINUNED FROM PRECEDING PASGE

'OHTAHCED FROM FIXED SUPPLY, BYGRID #1 RES1ITOR, BY CATHODE RESISTOR, OR BY COMAINATION METHODS.

RKEY-DO'N CONOITIONS PER TUBE Y1THOUT AMPLITUDE HMODULATION. AMPLITUDE MOOULATION *&5cNTIALLY
NEGATIVE MAY BE USED 'F THE POSITIVE PEAK OF THE AUOIO-FREQUENCY ENVELOPE DOES NOT EXCIED 115%
OF THE CARRIER CONDITIONS.

WHEN GRIO #1 15 ORIVEN POSITIVE ANO THE 2826 15 OPERATED AT MAXIMUM RATINGS, THE TCTAL DC GRID
#1 CIRCUIT FEHISTANCI SHOULD NOT EXCEED THE SPECIFIED VALUE OF 0,900 OHM4. IF THEL VALUE 14
INSUFFICIENT TO FROvIDE ADEJQUATE BIAS, THE ADDITIONAL REJUIHED BIAL HUST BF SU PLIED ®Y A
CATHODE RERESTOR OR FIxED SUPPLY. FPR OPERATION AT LELL THAN MAXIMGM RATINLE, THE D€ GRID #1
CIRCUIT RESISTANCE MAY BE AS HIGH AS 0.1 MELOHM,

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

NOTE MIN. MAX .
HEATER CWFRENT ) v .58 Al

OIRECT INTERELECTRODE CAPACITANCES:

GRID #4 Tw FLATE = o pf
SR #4 TH CATHODE & G3 & 1.9,
G2, WASE SLEEVE AND HEATER 2 - 1g rf

PLATE TO CATHODE & GRID #3% &
1.5., 47, BAGE TLEEVE, AND

HEATER P2 .5 t @l
FLATE CURFENT 5 - 47 MA,
GRID #2 CURREWT 5 - 4 MA L

EFUL FOWER QUTTUT 3 1 - MATT
NOTES:
4.WITH HESTER VOLTS = 6.3 AC.

4. WITHOUT EXTERNAL WHIELD.

3.%1TH HEATES vOLTS h.3 AL, DC PLATE VILTS = €08, 0C GRID #2 VOLTE ™ 225, AMD DC GRID
41 JOLTE *-10,

4,98 A HINGLE-TUBE SFLF-EXCITED OLEILLATOR CIRCULT, AWD ®ITH HEATER VOLTS £.3 aC, DC PLATE
VYOLTS =400, DC GRIP #. VOLTS PG, GRID €1 RESISTOR {MEGOHMS) = 0.€15 t 0%, DC PLATE MA= 60
MAXIMUM, D GRID #1 MA, =1.8 T0 ¥.I, AND FREJUENCY (uc) =15,

MAXIMUM RATINGS vs OPERATING FREQUENCY
FREQUENCY 125 150 160 175 Mc

MAX IMUM~PERMISSIBLE PERCENTAGE OF

MAX IMUM—RATED PLATE VOLTAGE OR

PLATE IWPUT:
CLASE C PLATE-MUDULATED TELEFHONY 106 R 7% ok PERCENT
CLASS C TELEGRAPHY 100 a5 b (¢-] PERCENT

CONTINUED ON FOLLOWING PAGE
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2E26 TENTATIVE DATA
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TUNG-SOL

POWER PENTODE
MINIATURE TYPE

CENTER—TAPPED OXICE-COATED

3 FILAMENT
r q 4 CLASS C RF BEAM PENTODE
MAX
T FRZJUINCY MULTIPLIER
2;: AF AMPLI'FIEF & MCOULATOR
%2 FOR MOEILE AND
T‘5|° MAX : ;
2 > 5 PORTABLE A>°i ICATIONS
8
MAX
1t VEFTICAL MOUNTING POSITION
t
BASING DIAGRAM
JEVEC 7CQ
MINJATURE BUTTON
7 FIN BASE ET-1 BOTTOM VIEW
LM CLATES SHOULD Wi CON-
QUTLINE DRATING MESTAL BIRECTLY T4 GMDUNC
JEDEC 5-3 SROFL AMENT CERTER Tak, 1N
pAY C EEUITS THE CEWILY (A
Aawis S Sy-PALMDS )
SLASS BULB el A d 1o A Chwern PERF

TH PRIV ION LOMET EFPRTTIY
FI_AMINT INQUCTAMEN.

THE 2E50 15 AN INSTANT FEATING 10 WATT MINIATURE BEAM PENTODE POWER TUBE
DLSIGNED FOR USE IN RF AND AF SERVICE. ITS VERLATILITY PERMITS 1T5 USE
I8 ALL STAGES — R* AND AF ~ O° AN ENTIRE LOW-PCWER TRANWMITTER. THE LOW
PLATE VOLTAGE REDUIREMENT MAKES 17 ESPECIALLY ADAPTABLE fO PORTABLE AND
MOBILE APPLICATIONS. INTHIS TYPE OF SEFVICE | S INSTANT EEATINGF ILAMENT
CaN BE TURNED OFt DU<ING TRANIMITTING STANDBY PERiCDS.

DIRECT INTERELECTRODE CAPAC'TANCES

xiTh & WITHOUT
SFIELD SHIELD
GRID TO PLATE 0.18 0.2 pf
INPUT 5.6 9.5 pf
ouTePIT 14 6.6 pf
ACLoE-FITTING SHIELE
HEATER CHARACTERISTICS AND RATINGS
S5 N MAX MU VALUES RIS 1A STaNmaARS RE a0y
AVERAGE CHARACTERIZTIeS 6.0 vaLTs 650 MA .
HEATER SUPPLY LIMITS:

VOLTEGE OPERAT (W 6 .120.6 VOLTS
HEATRR @akae-UP Timt (APPEOX. ) 2 econe
AVERAGE AMPLIFICAT ON FACTOR (G4 & 5] 7

MAXIMUM RATINGS
DESIG® CFNTER V4LULES FE ElA STARQARY Fi-g19
AF FOWH ZMPL IFIER ANTL MEDJULATOW LRSS &y
MAX IMUM PLATE VOL TAGE shu VvOLTS
MAXINUM DC GRID #2 VQOLTACE 250 VOLTS
MAXI%UM DC GRID #2 INFUT POWAR £.9 WATTS
MAZILUM DC PLATE Di5SEPATIGONE 10 wATTY

CONTINULD ON FOLLOMING PAlE
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1 TUNG-SOL

CONTINUED FROM PRECEDING PAGE
MAXIMUM RATINGS - conT'p.
DESIGN CENTER VALUES - SEE E1A STANDARD RS$-219
AF POWER AMPL IFIER AND MODULATOR CLASS Ail
MAX |MUM PLATE VOLTAGE 2hu VDLTS
MAXIMUM DC GRID #2 VOLTAGE 250 VOLTS
MAX IMUM DC GRID #2 INPUT VOLTAGE 2.9 WATTS
MAX IMUM DC P_ATE DISSIPATION 10 WATTS
AF S AP IR ISR AND MODULATOR CLASS Ad2
MAX IMUM PLATE VOLTAGE- 275 VOLTS
MAXIMUM GRID #2 VOLTAGE 275 VOLTS
MAX IMUM PEAK POSITIVE AF GRID #4 VOLTAGE 20 VOLTS
MAX IMUM SIGNAL DC PLATE CURRENTC 60 MA .
MAXIMUM SIGNAL PLATE INPUT POWERC 15 WATTS
MAXIMUM SIGNAL GKID #2 INPUT POWERC 2.5 WATTS
MAX IMUM PLATE D1551PATIONS 10 WATTS
RF POWER AMPLIFIER AND OSCILLATOR
CL#S5 C_TELEGRAPHY AND FREQUENCY MODULATION
KEY—KOWN CONDITIOKS PER TUBE WITHOUT AMPLITUDE MODULATION
ABSOLUTE VALUES
MAXIMUM DC PLATE VOLTAGE a0 VOLTS
MAXIMUM DC GRID 42 VOLTAGE " VoL TS
MAX IM18 SR IT #1 VOLTAGE =170 VOLTS
MAX IMUM DC GRID #4 RESISTOR 100 000 OHMS
MAX IMUM DC PLATE CURRENT 60 MA .
MAXIMUM DC GRID #4 CURRENT 2 MA .
MAX IMUM PEAK POSITIVE RF GRID #1 VOLTAGE 30 vOLTS
MAX IMUM DC PLATE INPUT POWER 15 WATTS
MAX IMUM DC GRID #2 INPUT POWER 2.5 WATTS
MAX IMUM PLATE DISSIPATION 10 WATTS
RF POWER AMPLIFIER — CLASS C TELEPHONY
PLATE AND GRID #2 AMPLITUDE MODULATE(D
CARRIER CONDITIONS FOR USE WITH A MAX. MODULATION PERCENTAGE OF 400
ABSOLUTE VALUES
MAX [MUM DC PLATE VOLTAGE 200 VOLTS
MAX IMUM DC GRID #2 VOLTAGE 200 VOLTS
MAX IMUM GRID #4 VOLTAGE =150 VOLTS
MAXIMUM GRID #4 RESISTOR 100 000 OHMS
MAX IMUM DC PLATE CURRENT 60 MA .
MAX IMUM DC GRID #4 CURRENT 2.5 MA .
MAX IMUM DC PLATE INPUT POWERD 12 WATTS
MAX IMUM DC GRID #2 INPUT POWERD 2.5 WATTS
MAX IMUM PLATE D1SSIPATIOND 6.6 WATTS
CARED A SIUBIRATINN RATING ALER PN TURES HAVING AYERAGF PLATE CURRENT., IN TH  CASE NF
TUBES WHOSE PLAT: CPRRENT 1S THE MAX|MUN ACCEPTABLE UNDER THE HYTRAON TELTING 44 IF1LLATION
ol 1FATIUN wiLL B SREATEF WITH SAM{WHET MIGHER POWER OUTPUT CAPASILITY
CAVERAGED OVER ANY AF CYCLE OF SINE WAVE FORM.
DIHEN MODULATED 188% wiTH A SINE WAVE, THE AVERAGE POWER INCREASES BY 0%, WITH A COM LEX WAVE
FORM, SUCH AS |5 PREDUCEO BY “PFLTH OR HMUSIC, THE AVERAGE POWER INCREATIT 4PPRUXIMATE.Y 20% TO
254,
CONTINUED ON FOLLOWING PAGE
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TUNG-SOL —
CONYINLED FROGM PRECEDINE PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
AF POWER AMFLIFIER AND MODJLATGR - CLASH Al AMPL |FIER
PUSH=PULL AMPLIFIER
UNLES: OHERWISE SPECIFIED 1ME vALUES ARE FOR TwC TUuBES
DC PLATE VOLTAGE 140 Pan'd 180 250 VoL TS
DC GFID #2 VILTAGE 18( 4 180 250 VOLTS
DC GFID #4 VOLTAGE:
FI%ED BTAS VOLTAGE -10 =16.5 -13 =20 VOLTS
SATHODE HIAS RESISTOR B y 400 450 OHMS
PEAK AF GRID #{ VOL TAGE 9 14 Li 14 VOLTS
ZERO SIGNAL DC PLATE CURFENT 30 40 30 4 MA .
MAX INUM S13NAL DC FLATE CURRENT 52 o LN uy MaA .
ZERC SIGNAL 0C GRIE #2 CLRRENT 25 3.3 2.h 3.3 MaA .
MAXINUM S1skAL DC GRID #Z CURRINT 4.% 7.4 2.2 7.4 MA .
PLATE RESISTANCE fG U 53 (KX) BE OG0 63 00D OHNS
TRANSCONDUCTANCE 3480 3 7.0 = 450 3 700 MMHOS
PLATE LOAD FESISTANCE 4 B0 4 RN N RO0 o BOD OHM"
MAXINMUM S1GNAL PLATE POWER OUTFUT 1.8 G ST 4.5 WATTS
TGTAL HARMOMIC DISTORT|OM 6.¢ # t 8 PERCENT
PUSH-PULL AMFLIFITH
UNLESS OTHERWIGE WPECIFIFO THME vAIUEY ARE K0M TWwC TuBCS
DC rLATE VOLTAGE 130 250 18C 250 VOL TS
DC GRIC #2 VOLTAGE 130 2950 18( 250 vOLTS
O IXEE BIac VoL TACE -10 -16.5 <13 =20 voLTé
CATHCDE BIaS RESISTOR ie s 00 225 OHMS
PEAK AF GRIL TO GRID JOLTAGE L8 28 A 28 VOLTS
ZERO SIGNAL DC PLATE JOLTAGE 20 30 6C R3 MaA
MAXIMUM S1GN4L DC PLATE CURRENT oY R 6u 88 MA .
7ERO SIGBNAL DC GRIGD #2 CURRENT ) 6.6 F 6.6 WAL
MAKIMUN S1GNAL DC SRID #7 CURRENT §.6 1.8 1Q.tL 14.8 Ma.
EFFECTIVE LCuD RESISTANCE
PLATE TG PLATE? P00 9 0 O o0 -,
MAX IMUM SIGNAL PLATE SOWER OUTFULT 3.0 o 4.f : WATTS
TOTAL HARMONIE DISTLRFION . & € 6 PERLENT
Al TOWER AMFLIFIER ANDY MORULATOR — CLASS A3, A¥PLIFIER
UNLESS O°HERINSE SPECIFIED THE VALYUES ARE FOR Tw0 TuBES
tc PLATE vaLTaGeE 18) 268 250 VoL TS
§C GFIC #2 YOLTAGE 18) plathl 250 voL T4
oC 6f 1D #4 *oLTAGEY “17.% -2% -25 VoL TS
PEAK AF GRID TO GR D VOLTAGE 31 435 5] VOLTS
ZERO-SIGNA. 2C PLATE CURFENT 33 43 48 MA .
MAX INUM 51 3NAL DC PLATE CURRENT Ay 80 82 MA .
ZERO WIGNAL 3C GRID #2 CURRENT . 3 3 “A
MAX IWUN %1 5NAL DC GRI1D #2 CURRINT rh 139 10 MA .
EFFECTIVE LUAD RES STANCE (PLATE “C #LATE] 7 030 & 0¥ 6 0 QHMS
MAX IMUM S| 3NaL PLATE FOWER OUTIUT 5 12:9 i0 WATTS
TOTAL HARWONIC DISTORTIOM gy L 2.6 PENCENT
.ONEN OC I8 U ET 0% THE FILAMENT, THE B'AS$ S5M0WLD BC REJUCED APPRO" IMATELY 34 wOLTH, ANC THE
JRID CETJRN MADC TO THE NEZATIV LEG OF TME FI, AMENT.
CONTINGVED ON FOLLOW NE PALE
e
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2E30
r TUNG-SOL —

CONTINUED FROH PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — cownt'p

AF POWER AMPLI+ ItR AND MODULATOR — CLASS AB, AMPLIFIER
UNLESS OTHERWISE SPECIFIED VALUES ARE FOR Two TUBES

DC PLATE VOLTAGE 180 250 VOLTS
DC GRID #2 ¢OLTAGE 180 250 VOLTS
DC GRID #1 VOLTAGE ~22.5 =510) VOLTS
PEAK AF GRID TO GRID VOLTAGE 75 87 vOLTS
ZERO SIGNAL DC PLATE CURRENT 16 40 MA .
MAX IMUM SIGBAL DC PLATE CURRENT 1C0 120 MA .
ZERO SIGNAL DC GRID #2 CURRENT 1 4 MA.
MAX IMUM SIGNAL DC GRID #2 CURRENT 16 20 MaA .
MAXIMUM SIGAAL DC GRID #4 CURRENT 3 2.3 MA .
EFFECTIVE PLATE TO PLATE LOAD RESISTANCE 2 500 3 80O OHMS
MAX IMUM SIGMAL GRID #4 DRIVING POWER 0.23 0.2 WATTS
MAXIMUM SIGRAL PLATE POWER OUTPUT 7.4 17 WATTS
TOTAL HARMONIC DISTORTION 3 4y PERCENT

Rt POWER AMPLIFIER AND OSCILLATOR

CLA C TELEGRAPHY ANUI FREQUENCY MODULAT!
KEY—DCWN G l-DITION') PER TUBE WITHQUT AMPLITUDE M“DULATION

DC PLATE VOLTAGE 200 250 VOLTS
DC GRID #2 VOLTALE 200 200 vOL TS
DC GRID #4 VOLTAGE: —u6

FIXED BTAS VOLTAGE 4 - VOLTS

GRID #4 RESISTOR 20 000 20 000 OHMS

CATHODE B1AS5 RESISTOR 850 850 OHMS
PEAK RF GRID #4 VOLTAGE 66 72 VOLTS
DC PLATE CURRENT uH 50 MA .
DC GRID #2 CURRENT 10 10 MA .
DC GRID #4 CURRENT ¢)b) 2.5 VOLTS
GRID #4 DRIVING POWER (APPROX.) 0.15 0.2 WATTS
PLATE POWER QUTPUT (APPRuUX.) ) 7.5 WATTS

fREQUENCY DOUBLER ~ 82.5 MC. TO 165 MC.

DC PLATE VOLTAGE 250 250 VOLTS
DC GRID #2 “ULTASE 220 200 vOL TS
& >
O TXED &A% Yor Tame -100 70 VOLTS
GRID #4 RATISTOR 70 000 30 000 OHMS
CATHODE BIAS RESISTOR 1 750 1 250 OHMS
PEAK RF GRIG #4 VOILTAGE 120 100 VOLTS
DC PLATE CURRENT 50 50 MA .
DC GKID #2 EURRENT 7 H MA .
DC GRID #4 ELRRENT 1.4 2.3 MA .
GRID #4 DRIYING POWER (APPRDYX.) 0.2 0.5 WATTS
PLATE POWER ULTPUT (APPRGX.)F 5 y WATTS
USEFUL POWEF OUTPUT [APPROX.) 4 5 WATTS

FPLAYE POWER wuTPUT I1MCLUDES CIRCUIT LOSSES AND RF-RAQGIATION AS WELL AS USEFuL POWER
DELIVERED TO THi LOAS.

CONTINUEQG ON FOLLOWING PAGE
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.
TUNG-SOL —
CONTINUED FROM PRECENING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — cowt'p
RY POWER AMPL IFIER - CLASS C TELEPHONY
PLATZ AND GRI® #7 AMPLITUDE MOOWLATED
CARRIER (O MDITILNG FUR USE #1TE & WAX. VORULATION PESCENTAGE OF 405
C PLATE VILTAGE 200 viLTe
DC GRID #2 VOLTAGE 200 VOLTS
DC GRID #4 VOLTAGE: 6
FIXED B1AS VOLTAGE —u VOLTS
GRID #4 FESISTOR 20 OnL CHME
CATHODE &1aS RESISTOR 850 OHMS
PEAK RF GR'C #4 VOLTASE 66 VOLTS
DC PLATE CURRENT 45 MA .
DC GRID #2 CUIRRENT 10 MaA .
DC GRID #4 CURRENT 280 MA .
GRID #1 DRIVING POWER (AFPROX. 0.15 WATTS
PLATE POWER SUTPUT |APPRCX.] 5} WATTS
N J
TUNG SOL ZLECTRIC 1#C., ELE¢TRON TU £ DIVISION BLDOMFIELD, NEW PERSEY, U.S.4., JULY 1, 1961 FLAT: ol
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TENTATIVE DATA

(

2EAS

TUNG-SOL ~
TETRODE
MINIATUFE TYPE
ro3
M: | COATED UNIPOTENTIAL CATHODE
A HEATER
._;' - 2.4 VOLTS  0.€C163 AMP.
l. AC OR DC
2%
i LIS ANY MOUNTING POSITION
o_
80TTOM VIEW
6LASS BULB SMALL. EUTTON MINIATURE
7 PIN BASE
1€w
THE 2EAH |S A SHARP CUTOFF TETRODE IN THE 7 PIN MINIATURE CONSTRUCTION.
IT iS DESIGNED FOR HIGH PLATE VOLTAGE OPERATION AS AN RF AMPLIFIER IN
VHF TUNERS OF TELEVISION RECEIVERS. THERMAL CHARACTER.STICS OF THE
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-JP
CYCLE ARE MINIMIZED PROVIDED IT I'S USED WITH OTHER TYPES WHICH ARE
SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS AND WARM-UP TIME, THE
2EA5 IS IDENTICAL TO THE 3EA5 AND 6EAS.
DIRECT INTERELECTRODE CAPAC!ITANCES
WITH WITHOUT
SMIELD SHIELD
GRID TO PLATE {G4 TC P) (MAX.) 0.05 0.06 o f
INPUT: G4 TO (HtktG2t1.S.) 4.5 3.8 s £
OUTPUT: P TO (HtKktG2t).S.) FHal0) A, 7 pas £
RATINGS 8
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGE 2.4 2.4 2.4 VOLTS
MAX IMUM PLATE VOLTAGE 250 250 250 voL~S
MAXIMUM GRID #2 VOLTAGE 150 150 150 VoL~ S
MAXIMUM PLATE DISSIFATIDN 3.25 3.25 3.25 WAT™S
MAX IMUM GRID #2 DISSIPATION .5 0.5 0.5 WATTS
MAXIMUM CATHODE CURRENT (DC) 20 20 20 MA.
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 200 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
oc 100 100 100 vOoL™S
TOTAL DC AND PEAK 200 200 200 VOLTS
HEATER WARM—UP TIME (APPROX.)® 1..0 11.0 11.0 SECONDS
AwiTh EXTERNAL SHIELD #3126 CONNECTED TO PIN 2.
CONTINUED ON FOLLOWENG PAGE
- _J

TUN5-SOL ELECTRIC INC, ELECTRON TUBE OIVISION BLOOMFIELD. NEW JERSEY, U.S.A. WJULY 1, 1959 PLATE #5548
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2EAS TENTATIVE DATA

- TUNG-SOL ~

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HEATER VOL~AGE 2.4 2.4 2.4 VOLTS
HEATER CURRENT 0.60t6% 0.60t6% 0.6 t6% AMPS .
PLATE VOLTAGE 250 250 250 VOLTS
GRID #2 VOLTAGE 140 140 140 VOLTS
GRID #4 VOLTAGE -1.0 -1.0 -1.0 VOLTS
PLATE RESISTANCE (APPROX.) 0.15 0.15 0.15 ME GOHM
TRANSCONDUCTANCE 8000 8000 8000 HMHO
PLATE CURRENT 10 10 10 MA .
GRID #2 CURRENT 0.95 0.95 0.95 MA.
GRID #1 VOLTAGE FOR GM LESS

THAN 400 UMHO =) -6 -6 VOLTS
8

DESIGN=-MAX IMUM RATIMGS ARE LIMITING VALUES OF DPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, 4ND SHOULO
NOT BE EXCEENEO UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE
VALUES TO PRDVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE
EFFECTS OF CMANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN OEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY ANO THROUGHOUT LIFE NO DESIGN-MAXIMUN
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SJGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.

*MEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH
80% OF 1TS RATED VOLTAGE AFTER APPLYING 4 TIMES RATEO HEATER VOLTAGE TD A CIRCUIT CONSISTING

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

World Radio Histo
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TENTATIVE DATA 2ENS

r TUNG-SOL —

DOUBLE DIODE
MINIATJRE TYPE

COATED UNIOPTENTIAL CATHODE

HEATER
2.1 VOLTS C.ubt6% AMR
AC OR DC

ANY MOUNTING POSITIDN

BOTTOM VIEW

GLASS BULB SMALL-BUTTON MINIATURE
7 PIN BASE

1FL

THE 2EN5 IS A DOUBLE DIODE IN THE 7 PIN MINIATURE COBSTRUCTION AND IS
DESIGNED FOR USE AS A PHASE COMPARATOR IN TELEVISION RECSIVERS. THERMAL
CHARACTERISTICS OF ThE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE
SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED [T 1S USED WiTH
OTHER TYPES WHICH ARE SIMILARLY CONTRO_LED.

DIRECT INTERELECTRODE CAPACITANCES

WITHOUT wiThh
SHIELD SHIELD
D10DE INPUT: P TO (HtKt1.S.) (EACH JUNIT) ) 3.8 €
COUPLING: PLATE TO PLATE 4P TO 2P (MAX.) 1.3 3.8 7171 4
AEXTERNAL SH1ELO #$316 CONNECTEO TO PIN s6.
RATINGS
INTEXPRETEOD ACCOROING TO OESIGN MAXIMUM SYSTEM
HEATER VOLTAGE 2.1 vOLTS
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL OC AND PEAK 200 VvOLTS
HEATER POSITIVE WITkF RESPECT TO CATHODE

TOTAL OC AND PEAK 200 vVO.TS

DC 100 VOLTS
MAX IMUM D10DE CURRENT FOR CONTINUOUS OPERATION (EA.PLATE) 5.0 MA.
HEATER WARM—UP TIME (APPROX.}* 11.0 SECONDS

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HEATER VOLTAGE 2ol VOLTS
HEATER CURRENT D.45t6% AMP .
DI10DE VOLTAGE OROP (AFPROX.) FOR 11,720 MA. [EA.PLATE) 5.0 vOLTS

*WEATER WARM-UP TIME 15 OEFINED AS THE TINME REYUIRED FOR THE YOLTAGE ACROSS THE HEATER TO REACH

80g OF §TS RATED YOLTAGE AFTER APPLYING Y TIMES RATEO HEATER YOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANGE OF VALUE 3 TIMES THE NGMINAL WEATER OPERATING
RESISTANCE.

OESIGN-NAX |MUM RATINGS ARE LIMITING VALUES OF APERATING AND ENY IRONMENTAL CONOITIONS APPLICABLE
TO A BOGEY ELECTRON OEYICE OF A SPECIFIEO TYPE AS OEFINED BY ) TS PUBLISHED DATA, AND SHOULD
NOT BE EXCEEDED UNDER THE WORST PROBABLE COMOITIONS. THE OEVICE MANUFACTURER CHOOSES THESE
VALUES TO PROVIOE ACCEPTABLE SERYICEABILITY OF TME NEVICE, TAKING RESPONSIBILITY FOR THE
EFFECTS OF CHANGES tN OPERATING CONOITIONS DUE TO VARIATIONS IN OEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD OESIGN SO THAT INITIALLY ANO THROUGHOUT LIFE NO DESIGN-MAX!MUM
VALUE FOR THE INTENDED SERYVICE IS EXCEEDED WITH A HOGEY OEVICE UNOER THE WORST PROBABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VYDLTAGE VARIATION, EQUIPMENT COMPONENT YARIATION,
L EQUIPMENT CONTROL ADJUSTMENT, LOAO VARIATION, SIGNAL VARIATION, ANO ENYIRONMENTAL COMDITIONS.

R

TUBG-SOL ELECTRIC INC. ELECTRON TUBE O!VIS!ON BLOOMFIELO, NEW JERSEY, U.S.A. AUGJST 1, 1959 PLATE # 5571
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2ERS

( TUNG-SOL ~
HI-MU TRIODE «
MINIATLRE TYPE
e
3
-3
IMax | COATED JINIPOTENTIAL CATHODE
ST T HEATER
1§ |
MAX | - 2.5 VOLTS 0.60 AWP.
2y
Ma X
LU —1— ANY MOUNTING POSITIGN
GLASS BUL3 BOTTOM VIEW
BASE ET-1 BASING DIAGRAM
OUTLINE DRAWING JEDEC TFP
JEDEC 5-2
THE 2ERD 1S A HIGH TRANSCONDUCTANCE SHIELDED TRIODE IN THE 7 PIN MINIA-
TURE CCONSTRUCTION. IT I5 DESIGNED ESPECIALLY FOR USE IN Y.H.F. TELEVISION
TUNERS. SEPARATE CATHCDE LEADS PROVIDE LOW LEAD INDUCTANCE AND THE IN-
TERNAL SHIELD REDUCES DIRECT GRID TOPLATE CAPACITANCE. EXCEPT FOR HEATER
RATINGS AND HEATER WAFM—UP TIME, THE 2ER5 IS IDENTICAL TOQ THE 3ERS AND
THE 6ERS.
DIRECT INTERELECTRODE CAPACITANCES
W ITHOUT WITH
SH IELD SHIELD
PLATE TO GRID 0.38 0.36 £
GR1D TO ALL OTHER ELECTRODES EXCEPT PLATE 4.4 4.4 s £
PLATE TO ALL OTHER ELECTRODES EXCEFT GRID 3.0 4.0 s f
GRID TO HEATER (MAX.) 0.28 0.28 M f
PLATE TO CATHODE 0.24 0.20 i f
GRID TO CATHODE 3.1 3.1 s f
CATHODE TO HEATER 2.8 2.8 gt £
RATINGS
INT"RPRETED ACCORDING TO DESIGF CENTER SYSTEM
HEATER VOLTAGE . 20 %) VOLTS
MAXIMUM PLATE VOLTAGE W1THOUT CURRENT 550 VOLTS
MAX IMUM PLATE VOLTAGE 2H0 VOLTS
MAX IMUM PLATE DIS5IPATION 2.2 WATTS
MAX IMUM CATHODE CHRRENT 20 MAMPS
MAX IMUM NEGATIVE GRIC VOLTAGE 50 VOLTS
MAX IMUM VOLTAGE BETWEEN CATHODE AND HEATER 100 vOLTS
MAXIMJM GRID CIRCUIT RESISTANCE 1 ME GOHM
MAXIMUM CIRCUIT RESISTANCE BETWEEN CATHODF AND HEATER 20 000 OHMS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
HEATER VOLTAGE 2.3 .3 VOLTS
HEATER CURRENT 0.60 0.60 AMP .
PLATE VOLTAGE 290 vOLTS
GRID VOLTAGE =10 = SM8 -5.6 VOLTS
PLATE CURRENT 10 MAMPS
TRANSCONDUCTANCE 10 500 500 100 HMHOS
AMPL IF ICATION FACTOR 30
GRID VOLTAGE FOR A CRO
100 100 100 MV.
L MODULATION FACTOR ’.)F 1% (RMS)

TUNG-SOL ELECTRIC INC., ELECTRON "UBE 0¥ [YIRLYTHERHBIATAO. NEW JERSEY, U.S.a., JUNE 1, 1961

PLATE #6183
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TENTATIVE

DATA 2ESS

~

TUNG-SOL =

TRIODE
WINITATURE TY™:
L s
MA X CATH INIPOTENT AL CATHOD
T p——
| R ! EA R~
7
18
Max . 25 VOLT .50 68 ampP.
| 2%
I Max
- ANY MOUNT (NG FOS (T 10w
BOTTOM VIEW
GLASS BULB MALL EUTTON MINIATURE
7 PIN BASE
TFP
THE JEED 10 A TRIOUE "UNER IM THE 7 PIN MINIATUKE CONSTELCTION. IT 15
DE' ISNED FOF USE I% GROUNDED CATHODE RF AMPLIFIERS. EXCEPT FOR HEATEF
RATINGE AND HMEATER RARM-UP TIME, THZ 2E7% 1S IDENTICAL TO THE 3E0% &N
THE 84355,
DIRECT INTERELECTRODE CAPACITANCES
WITH WITHOUT
SHIELD SHIELD
GRID TO PLATE: 6 T P (Max.) 0.5 (0}, s f
INPRT: 5 TE (ntkti1.35.) .2 3. was
utput: P To[Mtkty. 0, +.0 % uu f
AWITN EXTERNA. SHIELD #316 €ONNEGTFD TO 2IN 1.
RATINGS
INTERPRETED ACCORDING TS DESIGN MAXIMUM SY‘.TEuA
HEATER VOLTA E 2.59 VOLT
MAX IMUM PLATE VOLTAGE 250 VOLTS
MAX IMUM PGSITIVE GRID WCLTAGE 0 VOLT
MAX IMUM PLATE DIS%IPATION 2.4 BATT
MAX IMUM DC CATHODE LURFENT MA.
MAX IMUM GRID CIRCUIT RESISTANCE 1.9 MWE GO AM
MAX IMJUM HEATER—CATHODE VOLTAGE: {TOTAL DC AND PEAK
FEATER NEGATIVE wITH RESFECT TO ZATHOD 10 VOLT
HEATER PCS.TIVE WITH RESPECT TO CATHOD® 10u VOLTS
HEATER WARM—UF TIME (APPROX.)* 11.0 SECONDS
CONTINUED ON FOLLOWING PAGE
TUNZ-SOL ELECTRIC INC., ELECTRON TURE OIVISION, BLOOMFIELD, NFW JERSEY, U, .A. dULY 1, 1960 PL'TE shtmé
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2ESS TENTATIVE DATA
- TUNG-SOL )

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS Ay AMPLIF IEF

HEATER VOLTAGE i voLT
HEATER CURREANT A0 6T AMP,
FLATE VOLTASE 200 VoL T
GRID VOLTALE Nt voLT
PLATE RESINTANCE (APPROX.) 8000 OHM
TFANSCONDUZTANCE HOu UMK
AMPLIFICATION FACTOR 7

PLATE CURRENT 10 MA.
GRID VOLTA E (APPROX.) FOR 100 A PLATE CURRENT =25 . VoL TS

*HEATER WARM-UP TIME 1S DEFINED AS THE TIME REQUIREC FOR THE VOLTAGE ACROSS THE HEATEF TO REACH
80% OF ITS RATED VOLVAGE AFTER APPLYING % TIMES RATED MEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL MEATER QOPERATING
RESISTANCE.

’DESIGN-I‘XIMU" RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS \PPLICABLE
TO A BOGEY ELECTRDN DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD
NDT BE EXCEEOED UNDER THE WORST PROBABLE CONDITIONS. THE OEVICE MANUFACTURER CHOOSES THESE
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE
EFFECTS OF CWANGES IN OPERATING COMDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD OESIGN SD THAT IMITIALLY AND THROUGHOUT LIFE ND OESIGN-MAXIMUM
YALVE FOR THE INTENDED SERVICE 15 EXCEEDED WITH A BOGEY DEVICE UNDER THE WDRST PROBABLE
OPERATING CONDITIONS wITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL COSDITIONS,

World Radio Histo
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TENTATIVE DATA

%

TUNG-SOL

\
TETRODE
MINIATEHRE TYPE

k.dl'..‘ COATED UNIPOTENTIAL CATHODE
e HEATER
| —l-'r T

\ 7° 2.4 VOLTS ©.60 AMF.
5 |
Max | o. AC OR CC
27
MAx ANY MOUNTING POSITION
Hlﬂ
GLASS BULB BOTTOM VIEW
MINTATURE
7 PIN BASE
TEw

THE 2EV5 IS A HIGH GAIN, SHARP-CUTOFF SEVEN PIN TETRODE DESIGNED PAR—
TICULARLY FOR SERVICE I[N V.H.F. TELEVISION TUNERS. IT HAS HIGH TRANS-

CONDUCTANCE , EXTREMELY LOW SCREEN CURREN™ AND HIGH IRPUT IMPEDANCE AT

200 MC. RESJLTING IN IMPROVED NOISE FIGURE. EXCEPT FOR HEATER RATINGS,

THE 2EVDH IS IDENTICAL TO THE 3EVH AND IS SIMILAR TO THE 62V5.

DIRECT INTERELECTRODE CAPACITANCES*
WITH EXTERNAL SHIELD

GRID #4 TO FLATE [MAX.) 0.035 g f
INPUT 4.50 g f

ouUTPUT 2.90 g f

ATINGS 8
INTEXPRETED ACCORDING "0 DESIGN MAXIMUM SYSTEM

HEATER VOLTAGE 2.4 VOLTS

MAX IMUM PLATE VOLTAGE 275 VOLTS

MAX IMUM GRID #2 SUPPLY VOLTAGE 180 VOLTS

MAX IMUM GRID #2 VOLTAGE SEE GRID #2 INPUT RATING CHART

MAXIMUM PLATE DISSIPATION 3.25 WATTS

MAXMUM GRID #2 DISSIFATION UEZ] WATTS

MAX EMUM GR I #4 VOLTAGE:

POSITIVE VALUE 0 VOLTS
MAX IMUM CATHODE CURRENT 20 MA .
MAXIMUM HEATER—CATHODE VOLTAGE:

HEATER NEGATIVE WITrk RESPECT TO CaTHOOE

TOTAL D& AND PEAK 200 VOLTS

HEATER POSITIVE WITH RESPECT TO CATHOODE

oc 100 VvOLTS
TOTAL DC AND PEAK 200 vOLTS

MAXIMUM GRID CIRCU T RESISTANCE 0.5 ME GOHM

HEATER WARM—UP Time™* 11.0 SECONDS

Aﬂl'l'rl SHIELD #31% CONNEC ED TD PIN ¢2.

EDESIGN-UAXWUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDIT!ONS APPLICABLE
TO A BOGEY ELEZTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBL!SHED DATA, AND SHOULD
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHODSES THESE
VALUES TO PROVIODE ACCEPTABEE SERVICEABILITY OF THE JEVICE, TAKING RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN CPERATING CONDITIONS ODUE TD VARIATIONS IN DEV!ICE CHARACTERISTICS. THE
EQUIPMENT MANUBACTURER SHOU.D DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM
VALUE FOR THE INTENDEC SERVICE 'S EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE
OPERATING CONDLTIONS WITH RESPECT TO SUPPLY-VOLTAGE VAKIATION, EQUIPMENT COMPONENT VARIAY ON,
EQUIPUENT CONTROL ADJUSTMENT, LDAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL COND!TIONS.

L CONTINUED ON FOLLOWING PAGE J

TUNG-SOL ELECTRIC INC., ELECTRON TUBE Dlvmm. NEW JERSEY, U.S.A. DECEMBER 1, 1959 PLATE #5684



2EV5 TENTATIVE DATA
. TUNG-SOL =

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HEATER VOLTAGE 2.4 VOLTS
HEATER CURRENT 0.60 AMP .

PLATE VOLTAGE 250 vOLTS
GRID #2 VOLTAGE 80 vOLTS
GRID #4 VOLTAGE =1 VOLTS
PLATE RESISTANCE 0.150 ME GOHM
TRANSCONDUCTANCE 8800 UMHOS
GRID #1 CUToFF B1ASC 4.5 VOLTS
PLATE CURRENT 1085 MA .

GRID #2 CURRENT 0.90 MA .

*MEATER WARM—UP TIME 1S DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE WEATER TO REACH
809 OF ITS RATED VOLTAGE AFTER APPLYING % TIMES RATED HEATER YOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE WEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL WEATER OPERATING
RESISTANCE.

CFDR TRANSCONDUZTANCE OF 100 uMWO0S.

2EV5 12000
1 Ef = 2.4 Volts —
Ep = 250 Volts 7 -
B : EC2= 80 Volts [ 1/ m
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2EVS TENTATIVE DATA

2EV5

Ef = 2.4 Volts

M
N

50 X

\

\

0, L {

100

0 20 40 60 80
GRID #2 VOLTAGE EXPRESSED AS % OF MAX. GRID #2 SUPPLY VOLTAGE

EENEEEEEEEEEEEEEENEEREEERNEN

— GRID #2DISSIPATION EXPRESSED AS % OF MAX. GRID #2 DISSIPATION

World Radio Histo



PouTER I . 6. A,

2FHS5

TUNG-SOL S

TRIODE
MINIATURE TYPE

3] COATED UNIPOTENTIAL CATHODE "
4
mMax |
: HEATER
T
[ 2.35 VOLTS C.6%6% AMP.
I'g
MAX I.
2y
‘ MA X ANY MOUNTING POSITION
1
0w |
GLASS BULB BOTTOM VIEW

SMALL BUTTON MINIATURE BASING DIAGRAM
7 PIN BASE £7-1
DUTLINE DRAWING JEDEC TFP
JEDEC 5-2

THE 2FHS 1S A NEUTRODE TRIODE TUNER IN THE 7 PIN MINIATURE CONSTRUCTION.
IT IS DESIGNED FOR USE IN GROUNDED CATHODE RF AMPLIFIERS WITH THE NEUTRODE
CONSTRUCTION PROVIDING A LOWER GRID TO PLATE CAPACITANCE WITH CONSEQUENT
EASE OF NEUTRALIZATION. THE CONVENTIONAL GRID RESULTS IN LOW INPUT CAPAC-
ITANCE. EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TMME, THE 2FH5 IS
IDENTICAL TO THE 3FHS AND 6FHS.

DIRECT INTERELECTRODE CAPACITANCES

VIITHA WITHOUT
SHIELD SHIELO
GRID TO PLATE: G TO P (MAX.) (ROGEY) — 0.52 -+ 0.52 pf
INPUT: G TO (H+K+1.5.) 3.2 3.2 pf
OUTPUT: P TO (H+K+I.5.) 4.0 3.2 pf

AVIITM EXTERNAL SHIELO #316 CONNECTED TO PIN #1.

RATINGS
INTERPRETEO ACCORDING TO OESIGN MAXIMUM SYSTEM

HEATER VOLTAGE 2.35 VOLTS
MAXIMUM PLATE VOLTAGE 150 VOLTS
MAXIMUM GRID VOLTAGE {(POSITIVE) 0 VOLT
MAXIMUM PLATE DISSIPATIDN 2.2 WATTS
MAXIMUM DC CATHODE CURRENT 22 MA.
MAXIMUM GRID CIRCUIT RESISTANCE 1.0 ME GOHM
—» MAXIMUM DC HEATER-CATHODE VOLTAGE (TOTAL DC AND PEAK):

HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS

HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS
HEATER WARM-UP TIME (APPROX.)* t1.0 SECONDS

P> INDICATES A CHANGE.
CONTINUEO ON FOLLOWING PAGE

TUNG-S0L ELECTRIC INC., ELECTRON TUBE DIVISION, BLODAFIELD, NEW JERSEY, U.S.A, MAY 1, 1 PLA

World Radio Histol



TUNB-SOL ~N

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS.AND CHARACTERISTICS

CLASS A AMPLIFIER

HEATER VOLTAGE 2.35 VOLTS
HEATER CURRENT 0.6%6% AMP.
PLATE VOLTAGE 135 VOLTS
GRID VOLTAGE -1.0 VOLT
PLATE RESISTANCE (APPROX.) 5600 OHMS
TRANSCONDUCTANCE 9000 HMHOS
AMPLIFICATION FACTOR $0

PLATE CURRENT 1" MA.
GRID VOLTAGE (APPROX.) FOR 100 uA PLATE CURRENT =5.5 VOLTS

* HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE YOLTAGE ACROSS THE HEATER
TO REACH 80% OF ITS RATED YALUE AFTER APPLYING FOUR TIMES THE RATED HEATER ¥OLTAGE
TO A CIRCUIT CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE EQUAL TO THREE
TIMES THE RATED HEATER YOLTAGE DIVIDED BY THE RATED HEATER CURRENT,

DESIGN MAXIMUM RATINGS ARE LIMITING YALUES OF OPERATING AND ENVIRONMENTAL CDNDITIONS
APPLICABLE TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED
DATA, AND SHOULD NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE
MANUFACTURER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE,
TAKING RESPONSIBILITY FOR THE EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIA-
TIONS IN DEVICE CHARACTERISTICS. THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT
INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM YALUE FOR THE INTENDED SERVICE IS EX-
CEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT
TO SUPPLY-YOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUST-
MENT, LOAD VARIATION, SIGNAL YARIATION, AND ENVIRONMENTAL CONDITIONS.

World Radio Histo



TENTATIVE DATA

2FQ5

r TUNG-3OL ~
TRIODE
MINIATURE TYPZ
COATED UNIPOTENTIAL CATHODE
HEATZR
2.3 VOLTS 0.60 AwP.
ANY MOUNTING POSITION
BOTTOM VIEW
GLASS BULB
c_y MINIATURE BUTTON
7 PIN BASE
1FP
THE 2FQH IS A SEMI-REMOTE CUTOFF TRIODE IN THE 7 PIN MINIATURE CONSTRUC-
TION. IT IS DESIGNED FOR USE AS A VHF AND KF AMPLIFIER AT A B+ OF 135
VOLTS. EXCEPT FOR HEATER RATINGS, AND HEATER WARM—UP TIME, THE 2F05 IS
IDENTICAL TO THE 3FQ5 AND THE 6FQ5.
DIRECT INTERELECTRODE CAPACITANCES
WITH EXTERNAL SMIELD
GRID TO PLATE 0.4 g f
INPUT: G TO (HtK+).S.1E.S.) 4.8 e f
OUTPUT: P TO (Htkt1.S.tE.S.) 4.0 s f
HEATER TO CATHODE 2.8 (71753
RATIN
INTERPRETED ACCORDING 0 DESIGN MAXIMUM SYSTEM
HEATER VOLTAGED 2.3° VOLTS
MAX IMUM PLATE VOLTAGE 20 VOLTS
MAX IMUM PLATE DISSIPATION 2.5 WATTS
MAX IMUM DC CATHODE CURRENT 22 MA.
MAX IMUM NEGATIVE GRID VOLTAGE 50 VOLTS
MAXIMUM GRID CIRCUIT RESISTANCE (SELF BIAS) 1.0 ME GOHMS
MAXIMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHOOE
TOTAL OC AND PEAK 100 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 100 VOLTS
HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS
TYP{CAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER
HEATER vOLTAGE® 2.3A VOLTS
HEATER CURRENT? 0.6Ct .04 AMP .
PLATE VOLTAGE 135 VOLTS
GRID VOLTAGE -1.2 VOLTS
PLATE CURRENT 11.5 MA .
TRANSCONDUCTANCE 11 000 KMHOS
AMPLIFICATION FACTOR 60
PLATE RESISTANCE (APPROX.) 5 500 OHMS
Ec FOR Ib = 400 MA (APPROX.) -h VOLTS
CONTINUED ON FOLLOWING PAGE
L _J

TUNG-SOL ELECTRIC INC., ELECTRON TUBE OIVISION, BLOORFIELD. NEW JERSEY, U.S.A.

World Radio Histo

OCTOBER 1, 1960 PLATE #5989



2FQ5 TENTATIVE DATA
‘ TUNG-SOL -

CONTINUED FROM PRECEOING PAGE

NOTES

ATNE BOGEY VALLE OF VOLTAGE/CURRENT PRECEQING ThIS MOTE IS OBTAINED WHEN OPERATING THE NEATER
WITH THE SPECIFIEO VALUE OF CURRENT/VOLTAGE.

BFOR SERIES/PARALLEL OPERATIOM OF WEATERS, EQUIPMENT SNOULD BE DESIGNEQ THAT AT NORMAL SUPPLY
VOLTAGE BOGEY TUBES WILL OPERATE AT THIS VALUE OF WEATER/CURRENT VOLTAGE.

cl)(SlGll-lAllllUl PATINGS ARE LIMITING VALUES OF OPERATING AND EMVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON OEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PURLISHEQ OATA, AND SHOULD
NOT BE EXCEEDHD UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES TMESE
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF TME DEVICE, TAKING RESPONSIAILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS OUE TO VARLIATIONS IN OEVICE CMARACTERISTICS. THE
EQUIPMENT MANLFACTURER SWOULO DESIGN SO THAT INITIALLY AND THROUGNOUT LIFE NO OESIGM-MAXIMUM
VALUE FOR THWE INTENDED SERVICE |5 EXCEEDED WITH A ROGEY DEVICE UNQER TME WORST PROBABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION
EQUIPMENT CONTROL ADJUSTMENT. LOAQ VARIATION, SIGNAL VARIATION, ANN FNVIRNNM NTAL CONDITIONS.

DN[ATER VOLTAGE SUPPLY VARIATIONS SHALL BE RESTRICTEQ TO MAINTAIN HEATER VOLTAGE/CURRENT WETHIN
THE SPECIFIEQ TOLERANCE.

‘NEAYEH WARM-UP TIME 15 OEFINEQ AS TNE TIME REQUIREQ FOR TME VOLTAGE ACROSS THE MWEATER TO REACM
B80% OF 1TSS RATED YOLTAGE AFTER APPLYING % TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE YUBE MWEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMFS THE NOMINAL MEATER OPERATING
RESISTANCE.




PaRTEO I Y 8. A

2FQ5A

GLASS BuLB

MINIATURE BUTTON

T PIN BASE ET-1

QUTLINE ORAWING
JEDEZ 5-2

THE2FQBA IS A

-

TION. IT IS DESIGNED FOR USE AS A VHF AND RF AMPLIFIER AT A R+ OF 135
VOLTS. EXCEPT FOR HEATER RATINGS. AND HEATER WARM-UP TIME, THE 2FQSA 1S
IDENTICAL TG THE 3FQBE AND THE 6FGBA.

GRID TO PLATE 0.52 pf
INPUT: 5 TO {(Htkt1.S.tE.S.) 5.0 pf
OUTPUT: P TC (Htkt1.S.tE.S.) 3.5 pf
HEATER TO CATHODE 2.5 pf
INTERPRETED ACCORDING TD DESIGN MAXIMUM SVSTEI‘C
HEATER VOLTAGED 203 VOLTS
MAX IMUM PLATE VOLTAGE 20 VOLTS
MAX IMUM PLATE DISSIPATION 2.5 WATTS
MAXIMUM DC CATHODE CURRENT 22 MA.
MAXIMUM NEGATIVE GRID VOLTAGE 50 VOLTS
MAXIMUM GRID CIRCUIT RESISTANCE (SELF BIAS) 1.0 MEGOHMS
MAX IMUM HEATER~CATHODE VOLTAGE :
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 100 VOLTS
HEATER POS2TIVE WITH RESPECT TO CATHODE

TOTAL DC AND PEAK 100 VOLTS

HEATER WARM—UP TIME (APPROX.)* 11.0 SECDNDS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A AMPLIFIER

HEATER vOLTAGED 2.3 VOLTS
HEATER CURRENTD 0.60t.0u AMP.
PLATE VOLTAGE 135 VOLTS
GRID VOLTAGE =102 VOLTS
PLATE CURRENT 8.9 MA.
TRANSCONDUCTANCE 12000 UMHDS
AMPL IFICATION FACTOR 74
PLATE RESISTANCE (APPRCX.) 300 OHM5
Ec FOR Ib = 400 uA (APPROX.) -4.h vOLTS

TUNG-SOL ==

TRIODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

HEATER
2.3 VOLTS  D.60%AMP.

ANY MOUNTING POSITICN

BOTTOM VIEW

BASING DIAGRAN
JEDEC TFP

SEMI-REMOTE CUTOFF TRIODE (N THE 7 PIN MINIATURE CONSTRMC-

DIRECT INTERELECTRODE CAPACITANCES

WITH EXTERNAL SH1ELD

CONTINUED ON FULLOWING FAGE

_/

TUNG-S0L ELECTRIC INC.,

ELECTRON TUBE O1VIQYANFTIMIROUEYE®D, NEW JERSEY, U.S.A. JUNME 1, 1961 PLATE #6184



2FQ5A

r TUNG-SOL —

CONTINUED FROM PRECEDING PAGE

NOTES

BFOR SERIES/PARALLEL DPERATION OF WEATERS, EQUIPMENT SHOULD BE DESIGNED THAT AT NORMAL SUPPLY
YOLTAGE BOGEY TUBES WILL DPERATE AT THIS VALUE OF MEATER/CURRENT YOLTAGE.

(o]

DESIGN-MAX MU RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS OEFINED BY TS PUBLISHED DATA, AND SHOULD
NOT BE EXCEEGED UNDER THWE WORST PROBABLE CONDITIONS. THE DEVICE MAMUFACTURER CHOGSES THESE
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TD VARIATIONS IN OEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SWOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAX!MUM
YALUE FOR THE INTENOED SERYICE 1S EXCEEQED WITHW A MOGEY DEVICE UNDER THE WORST PROMRABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION
EQUIPMENT CONTROL ADJUSTMENT. LOAD VARIATION, SIGNAL VARIATION, AND FNYIRONMENTAL COMDITIONS.

DNEAYEH YOLTAGE SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN HEATER VOLTAGE/CURRENT WITHIN

THE SPECIFIEO TOLERANCE.

*WEATER WARN-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE YOLTAGE ACRDSS THE WEATER TO REACH
80% OF 1T7S RATED YOLTAGE AFTER APPLYING % TIMES RATED WEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE MEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER DPERATING
RES ISTANCE.




smmtiem Y. 8. 8.

TENTATIVE DATA

2FV6

r TUNG-SOL

TETRODE
MINJATLRE TVPE

UNIPOTENT AL CATHODZ

e HEATER
v:;sx ot 2.4 VOLTS  0.6£6% AMP.
o AC OR OC
o101 e T ANY MOUNTING POSITION
GLASS BULB
THE 2FV6 IS A SHARP-CUTOFF TE TRODE

IT

PLATE CURRENT TO GRID #2 CURRENT.

GRID #4 TO PLATE
GRID #1 TO CATHODE,
PLATE TO CATHODE, 1.S., G2,
CATHODE TO HEATER

(MAX.)
1.5., 62, & H.
& H.

RATINGS

CLASS A AMPLIFIER

HEATER VOLTAGE
MAXIMUM PLATE VOLTAGE
MAX IMUM GRID #2 (SCREEN—GRID) SUPPLY VOLTAGE
MAXIMUM GRID #2 VOLTAGE
MAX IMUM GRID #4 (CGNTRAOL—GRID) VOLTAGE:
POSITIVE—BIAS VALUE
MAXIMUM CATHODE CURRENT
MAXIMUM GR1D #2 INPUT:
FOR GRID #2 VOLTAGES UP TO 90 VOLTS
FOR GRID #2 VOLTAGES BETWEEN 9O & 180 VOLTS
MAX IMUM PLATE DISSIPATION
MAX IMUM PEAK AEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE

HEATER POSITIVE WITH RESPECT TO CATHODE

MAX IMUM CIRCUIT VALUES:
GRID #1 CIRCUIT RESISTANCE
HEATER WARM—UP TIME (APPROX.)*

A‘l'NE DC COMPONENT MUST NCT EXZEED 100 vOLTS.

CONTINUED ON FOLLOWING PAGE

AL

BOTTOM VIEW

SMALL—BUTTON
MINIATURE

7 PIN BASE
1FQ

IN THE 7 PIN M{NIATURE CONSTRUCTION.
I> DESIGNED FOR USZ AS AN RF AMPLIFIER IN VHF TUNERS OF TELEVIS ON
RECEIVERS. THIS TUBE FEATURES HIGH TRANSCONDUCTANCE ANB A HIGH RATIO OF

OIRECT INTFRELECTRODE CAPACITANCES - approx.

WITH EXTERNAL SHIELD #7316 CONNECTED TO CATHODE

0.03
4.5

2.7

INTERPRETED ACCORDING 70 DESIGN MAXIMUM SYSTEM

2.4
275
180
SEE F1G.#3

0
20

0.5
SEE FI1G.#3
2

200
2004

0.5
1.0

VOLTS
VOLTS
VCLTS

VOLTS

MA .

WATT

WATTS

VCOLTS
VCLTS

MEGOHM
SECONDS

_J

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMF ELQ, NEW VERSEY.

World Radio Histol
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2FV6 TENTATIVE DATA

TUNB-SOL ~

COMTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

HEATER VOLTAGE 2.4 VOLTS
HEATER CURRENT 0.6+6% AMP .
PLATE VOLTAGE 125 VOLTS
GRID #2 (SCREEN—GRID) VOLTAGE 80 VOLTS
GRID #1 (CCNTROL—GRID) VOLTAGE -1 VvOLTS
PLATE RESISTANCE (APPROX.) 0.1 ME GOHM
TRANSCONDUCTANCE 8 000 UMHOS
PLATE CURRENT 10 MA.
GRID #2 CURRENT 1.5 MA.
GRID #1 VOLTAGE (APPROX.)

FOR PLATE CURRENT OF 20 iA. -6 VOLTS

*WEATER WARM-UP TIME (S OEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE MEATEK TO REACH
B80S OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER 1N SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

o) | T i i (0 I 1
s ; 3 8 0 O
02 T 2FV6
Ef = 2.4 Volts
Ec, = 80 Volts
12.5 7 I
@ (. e e e ==
& Cie,
210 H-_
o
=
D 7 &
= e N | -1.5 '
(] 4 "1 |
S 4 7 !
"= N A
= 15 X Ec1=2.0
w ‘w( 3
S V[N 7
° 4 0 2.5
2.5 V. T~ I —
R AN Em= ‘ |
N . 1 L
L - i — e -
EEE = =30 EEENREEEE E
0 ﬁ-%;r--u—_; —— *EFI —— e e — s
100 150 200 250 3 350
PLATE voLTS ,
1 ) 1 1 T o 0 5 Y 0 O I (1 [ 0 ) 0 0 O O
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Paatte B Y 8. a.

TENTATIVE DATA

2FV6

10000 2FY6
cf = 2.4 Volts
MU = 125 Volts 7
Ec, = 80 Volts | | | y
, 8000 m_ua 20
M armte e c—
g P / A &
= =
(=) T W
=z » / =
' 6000|— 155
— 1 —_—
s | ; / .
w + \ N
= | / / -
.Aln / _02
S 4000 7 10 %
o
= Y. =
2 y 4 <
z K 4 S
= 4 —_
" 2000 4 \\ =
7 4 i
2 w
)74 \ 7] =
\\ L W.
ofle 4= o I e 0
-5 -4 = = c
GRID #1 VOLTS
IEREEEEEEEEEEEEESEEENENEEENEE
M 2FV6
m* = 2.4 Volts
GRID #2 INPUT
100 MAX IMUM_OPERAT ING RATING CHART
T
9,
ANANAAANAN 2,
ANANNAANA >,
o= VaVaVaVava / /]
- Vavavava /]
oz NNAAANAA
£= A4 AREA OF
Sgiey PERMISSIBLE
=N OPERAT 10N 4
= ;\\
N -
W >
a3 7
= w25
Do
O
0 25 50 75 100
GRID #2 VOLTAGE EXPRESSED AS % OF
MAXIMUM GRID #2 SUPPLY VOLTAGE RATING

TuNo-SOL ELECTRVZ INC.

ELECTRON TUBE BIVISION

BLOOMFIELD, NEW

ERSEY

u.

Ba

A.

JULY 1 1989 PLATE #5550
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PamIEO M. 8. 8.

TENTATIVE DATA

2FY5

- TUNG-SOL ~
TRIODE
MINIATURE TYPE
._g'_ﬂ COATED UNIPOTENTIAL CATHODE
i - HEATER
{ TT SERIES SUPPLY
'O
15 2.4 VOLTS  0.60 AMP.
MAX. |
T-5% | ANY MOUNTING POSITION
2§
MAX.
U I 80TTOM ViEW
GLASS BULB 1FP
5-2
THE 2FYH IS A REMBTE CUT-OFF, FRAME GRID SHIELDED TRIOCZE IN THE 7 PIN
MINIATURE CONSTRUCTION. IT IS ESPECIALLY DESIGNED FCR SERVICE IN VHF
TUNERS OF TELEVISION RECEIVERS, AND IS CONTROLLED FOR LCW NOISE FIGJRE
AT 220 MC/S AND OPERATION AT LOW SUPPLY VOLTAGES. EXCEPT FOR HEATER
RATINGS, THE 2FYH 1S IDENTICAL TO THE 3FYH AND THE 6FYSH.
DIRECT INTERELECTRODE CAPACITANCES
i WITH
EXT. SHIELD  EXT. SHIELD
INPUT 4.75 4.75 e f
QUTPUT 5505 4.3 s f
G6RID TO HEATER (MAX.) 0.28 0.28 e f
PLATE TO CATHODE 0.25 0.21 e f
G6RID TO CATHODE 3.2 3.2 upf
CATHODE TO HEATER 2.5 2.5 ap f
PLATE TO GRID 0.50 0.4 up f
RATINGS
ABSOLUTE MAXIMUM VALUES
HEATER VOLTAGE 2.4 VOLTS
MAXIMUM PLATE VOLTAGE 200 VOLTS
MAXIMUM PLATE VOLTAGE (ZERO PLATE CURRENT) 550 VOLTS
MAXIMUM PLATE DISS4PATION 2.2 WATTS
MAX IMUM CATHODE CURRENT 20 MA.
MAXIMUM NEGATIVE GRID VOLTAGE 50 VOLTS
MAXIMUM GRID CIRCU1IT RESISTANCE 1 MEGOHM
MAX IMUM CATHODE—HEATER VOLTAGE 100 VOLTS
MAX IMUM CATHODE—HEATER CIRCUIT RESISTANCE 20 (00 OHMS
TYPICAL OPERATION
HEATER VOLTAGE 2.4 VOLTS
HEATER CURRENT 0.60 AMP.
PLATE VOLTAGE 135 135 135 135 VOLTS
NEGATIVE GRID BLAS 1 253l &) 4.9 vOLTS
SLATE CURRENT 11 0.1 MA.
TRANSCONDUCTANCE 13 000 625 125 —= UMHOS
AMPL |FICATION FACTDR 70
_ J

TUNG-SOL ELECTRIC

INC., ELECTRON TUBE OIVISION, BLOOMFIELO, WEW JERSEY, U.S.A., CTOBER 1, 1960
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TENTATIVE DATA

274

- TUNG-SOL

TRIODE
MINIATURE TYPE

3 COATED UNIPOTENT!AL CATHODE
MAX
J‘_|| HEATER
WA N 2.35 VOLTS D-6 AMP.
15 AC OR DC
MAX
Wil 4 ANY MOUNTING POS!TION
GLASS BULB
BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
70K

THE 274 IS A LOW-MU TRIODE USING ThE 7 PIN MINIATURE CONSTRUCTION. IT IS
DESIGNED FOR USE AS AN OSCILLATOR IN UHF, 600 MA. SERIES HEATER OPERATED
TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE
MINIMIZED PROV DE0 IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY
CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ITS CHARACTERISTICS
ARE IDENTICAL TO THE 6T4.

DIRECT INTERELECTRODE CAPACITANCES

WITH ,  WITHOUT
SHIELD SHEELD

GRID TO PLATE 1.7 HoT/ s f
INPUT 3.3 2.9 up f
OUTPUT 1.8 0.25 up f
HEATER TO CATHODEP 2.9 3.0 £
GR1D TO CATHODE® 2.6 2.6 i f
PLATE TO CATHODE® 0.18 0.20 i f
GROUNDED GRID OPERATION

INPUT 5.7 5.5 s f
ouTPUT 3.4 1.8 wu f
A

SHIELD 8316.

BIEASUIED BETWEEN SPECIFIED ELEMENTS DNLY. WHEN EXTERNAL SHWIELD IS USED, 1T SHALL BE GROUNDED.

RATINGS

INTERPRETED ACCORDING TO DESIuN CENTER SYSTEM
HEATER VOLTAGE 2.35H VOLTS

MAXIMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE

-
*WEATED WARM-UP TIME I OEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACR0S, THE HEATER TO REACH
80% OF (TS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VQLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IR SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE wOMINAL HEATER OPERATING
RESISTANCE.

CONTINUED OW FOLLOWING PAGE

_

TDTAL DC AND PEAK 50 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE

DC 25 VoL TS

TOTAL DC AND PEAh 50 VOLTS
MAX IMUM PLATE VOLTAGE 200 VOLTS
MAX IMUM PLATE DISSIPATION 3.5 WATTS
MAX IMUM GRID CURRENT 8 MA .
MAX IMUM CATHODE CURRENT 30 MA .
HEATER WARM—UP TIME (APPROX.)™ 11.0 SECONDS

_J/

TUNG-S0L ELECTRIC INC. ELECTRON TUBE DIVISION OBLOOMFIELO, NEW JERSEY, U.S.A. QCTOBER 1, 1954 PLATE 84000

World Radio Histo



2T4 TENTATIVE DATA
s TUNG-SOL -

CONTINUED FROM PRECEOCING PAGE

TYPICAL OPERATING CONDITIONS ANO CHARACTERISTICS

HEATER VOLTAGE 2.35 VOLTS
HEATER CURRENT 0.6 AMP .
PLATE VOLTAGE 80 VOLTS
CATHODE BtAS RESISTOR 150 OHMS
PLATE CURRENT 18 MA .
TRANSCONDUCTANCE 7 000 MMHOS
AMPLIFICATION FACTOR 13

PLATE RESISTANCE 1 860 OHMS
GRID VOLTAGE FOR SO UA. PLATE CURRENT -15 VOLTS

OSCILLATOR AT 950 MC.

HEATER VOLTAGE 2.%6 VvOLTS
HEATER CURRENT 0.6 AMP .
PLATE VOLTAGE 80 VOLTS
GRID VOLTAGE (SELF BIAS) -4 VOL TS
GRID RESISTOR 10 000 OHMS
PLATE CURRENT 18 MA.
GRID CURRENT (APPROX.) 400 WAL
\ J
214

Ef = 2.35 Volts
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TENTATIVE DATA

\_

TUNG-SOL

DIODE
MINIATURE TYP:
...;.'_. UNIPOTENTIAL CATHCDE
MAX
— HEATER
( } 2FE 3.15 VOLTS 0.22 AMP.
AC
-1 | MAX.
1-62
o ANY MOUNTING POSITION
MAX,
I BOTTOM VIEW
T R
WL SMALL BUTTON NOVAL
9 PIN BASE
GLASS BULB 907
SKIRTED
MINTATURE ZAP
THE 3A2 IS A DOUBLE-ENDED, 9 PIN MINIATURE TYPE OF HALF—WAVE VACUUM
RECTIFIER LTILIZING AN INDIRECTLY MEATED CATHODE. IT I3 GESIGNED FOR USE
AS A RECTIFIER OF HIGH VOLTAGE PULSES PRCDUCED IN THE SCANNING SYSTEMS.
OF COLOR TEEEVISICN RECE IVERS.
DIRECT INTERELECTRODE CAPACITANCES — ApPprox.
WITHOUT EXTERNAL SHIELD
PLATE TO HEATER, CATHODE, & INTERNAL SHIELD 1.0 pp f
RATINGS
INTERPRETED ACCORDING TD DESIGN CENTER SYSTEN
PULSED RECTIFIER SERVICE *
HEATER VCLTAGE Eepllo) vaLTs
MAX IMUM PEAK INVERSE PLATE VOLTAGE 18 000 VCLTS
MAX IMUM PEAK PLATE CURRENT 80 MA .
MAX [MUM AVERAGE PLATE CURRENT 1.5 MA ,
*FOR OPERATION IN A 524%-LINE, 30-FRAME SYSTEM A§ DESCRIBED IW "STANDARDS OF GOOD ENGINEERING
PRACTICE FOR TELEVISICN BROADCAST STATIONS: “EDERAL COMMUNICATIONS CONMIS300N®™, THE DUTY CYCLE
OF THE YOLTAGE PULSE WUST WOT EXCEEO 15% OF ONE SCANNING CYCLE.
—

TUNG-SOL ELECTRIC IKC. ELECTRON TUBE O\VARITWY MUSDWENELO WEW JERSEY, U.S.A. WAY 1, 1956

PLATE #4659
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3A3

TUNG-SOL

DIODE
" SMALL CaP
F‘H?S(_:/ 170G £1omy
‘I =
‘ COATED UNIPOTENTIAL CATHODE
e 3500° HEATER
328" 3,15 VOLTS  0.22 AvP.
4063 AC
MAX
ANY MOUNTING POS!TION
- Pomne naglh . COEE oo o e T HOTTOM VIEW
ARCUND TH: CIRCUMFERENCE OF THE CAP.
T -
MAX HASING OIAGRAM
JEOEC BEZ
GLASS BULB

INTERMEDIATE SHILL
£ PIN OCTAL 3f-8 & B6-60

THE 3A3 IS A HALF-WAVE VACUUM RECTIFIER "UBE OF THE 3LASS OCTAL TYPE
UTILIZ NG AM INDIRECTLY HEATED CATHODE. IT 1S DESIGREC FOR USE AS A
RECTIFIER OF HIGH VOLTAGE PULSES PRODUCED IN THE SCANNING SYSTEMS OF
TELEVISION R:ZCE IVERS.

DIRECT INTERELECTRODE CAPAC|TANCES — Approx.

WITH NO EXTERNAL SHWIFLO

PLATE TO HEATER, CATHODE & 'NTERNAL SHIELD 1, 5) 11181

RATINGS”

IRTERPRETEO ACCORDING TO OESIGN MAXIMUM SYSTEM

PULSED RECTIFIER SERVICE

HEATER VOLTAGE 2% 15 YOLTS
MAXIMUM PEAK INVERSE PLATE VOLTAGE © 20 200 VOLTS
MAXIMUM PEAK PLATE CURFENT 88 MA.
MAX IMUM AVERAGE PLATE CURRENT Lo/ MA .

A
AS DESCRIBED IN "STANDARDS DF GOOD ENGINEERING PRACTICE CONCERMNING TEL VISION BROADCAST
STATIONS. " FEDERAL COMMUNICATIONS COMMISSION.

BUNDER NO CHRCUMSTANCES ShOULD THIS VOLTAGE FALL BELOW 2,45 VOLTS, OR EXCEEO 3.65 VOLTS.

cTnE OURATION OF THE VCLTAGE PULSE MUST NOT EXCEED 15% CF ONE MWOR!ZONTAL SCUNNING CYCLE. IN
52F LINE, 70 FRMME SYSTFw«, 154 OF ONF “ORI20NTAL SCANNING CYCLE 1S 10 M) ZRO JECONDS.

DESIGN-MAX |MUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL COMOITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE QF A SPECIFIEO TYPE AS DEFINED BY 1TS PUBLISMED DATA, AND SHOGLD
NOT BE EXCEEOED UNOER THE WWRST PROBABLE CONGITIONS. THE OEVICE MANUFACTARER CHOOSES TMESE
VALUSS TD PRDVIDE ACCEPTABLE SERVICEABILITY OF THE OEVICE, TAKING RESPONSIBILITY FDR “ME
EFFECTS OF CHANGES IN DFERATING CONDITIONS DUE TD VARIATIDONS N DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SD THAT INITIALLY AND THROUGMDUT LIFE ND OESIGN-MAX | MUK
VALUE FOR THE INTENDEO SERVICE 1S EXCEEDED WITH A BGGEY OEVICE UNDER THE WORST PROBAWLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VDLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL AOJUSTRENT, LOAD VARIATION, SIGNAL VARIATION, ANO ENVIUDNNENTAL CONDITIDNS.

)

TuNG~SOL ELECTRIC INC.

ecectron Tupe o1 vys RRIIELITIELIENIE wev wersev, u.s. e scTemer 1, 2962, FLATE 06580
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3A4

( TUNG-SOL —
POWER AMPLIFIER PENTODE
MINIATURE TYPE
‘ COATED FI!LAMENT
MRIES FILAENT PARALLEL FILAMENT b
« € APPLIED BETWEEN € APPLIED BETWEEN
-;- U Pins 1 8 7 U PIu 5 AnD PINS 1 ¢
4 € _ REFERRED TO Pin 1 T THED TOGETHER,
MAX 9 €, REFERRED TO Pln 3
7
syl )8 2.8 VOLTS 1.4 VOLTS
ML) 0.1 AMP, 0.2 AMP. o
_12# BC
MAX.
-t A SHUNTING RESISTOR NUST BE CONNECTED BE— S
TWEEN PINS 1 AND 5 FOR SERIES-FILANENRT OPER- BOTTON le'
A B e D B e T e ATuRE BUTTON
TO THE VOLTAGE BETWEES PinS 5 ANO J. AN ADD— 7 PIN BASE
JTIONAL SHUNTING RESISTOR MAY BE NECESSARY
BETWEEN PINS )L ANO T IF OTHER TUBES USED In
SERIES-FILAMENT ARRANGEMENT CONTRIBUTE TO
THE FILAMENT CURRENT OF TNE A,
ANY MOUNTENG POSITION
THE 3A4 IS DESIGNED FOR USE IN COMPACT, LIGHTWE IGHT, PORTABLE EQUIPMENT. ﬁ-
THE RELATIVELY LARGE FILAMENT EMPLOYED IN THE 3A4 ENABLES IT TO SUPPLY
THE HIGH PEAK CURRENTS REQUIRED [N RF POWER APPLICATIONS. IN RF AMPLI-
FIER SERVICE THE 3A4 WILL DELIVER A POWER OUTPUT OF ABOUT 1.2 WATTS AT
10 MEGACYCLES. IT IS RECOMMENDED THAT NO MATERIAL BE PERMITTED TO
OBSTRUCT THE HOLE N THE BASE SOCKET AS THIS TYPE MAY BE MANUFACTURED
WITH THE EXHAUST-TUBE TIP AT THE BASE END.
RATINGS
INTERPRETED ACCOROING TO AMA STANDARD MB-210
AF POVER RF_POVER
AMPLIFIER AWPLIFIER
MAX IMUM PLATE VOLTAGE 150 150 voLTs
MAX IMUM SCREEN VOL TAGE 90 125 VOLTS
MAXEMUM GRID VOLTAGE —_— -30 vOLTS
MAX IMUM PLATE CURRENT - 20 MA,
MAX IMUM GRID CURRENT -— 0.25 MA.
MAX IMUM TOTAL CATHODE CURRENT 18 25 MA,
MAX IMUM PLATE [INPUT -— 3.0 WATTS
MAX IMUM PLATE DISSIPATION 2.0 2.0 WATTS
MAX IMUM SCREEN DISSIPATION 0.4 0.9 WATTY
DIRECT INTERELECTROOE CAPACITANCES
WITH NO EXTERNAL SHIELD .—
. SR1E TO PLATE (wmaK.) 0.34 Mt
INPUT 4.8 Mt
OUTPUT 4.2 Mt
PLATE
1788
wov. 1, CONTINUED ON FOLLOWING PAGE
1986
“®  INDICATES 4 CHABGE OR ADW|TIOR
- )

COPYRIGHT 1048 BY TUNG-SOL ELECTRIC |NC/- 1d Radi ﬁonn TUSE DIVISION NEWARK, NEW JERSEY U S A
World Radio History



3A4

e TUNG’SOL

CORTINUED FROW PRECEOING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A) AMRLIFIER

YALUES FOR SERIES-FILAMENT OPERATION WILL BE APPROX-
JMATELY THE SAME AS FOR PARALLEL-FILANENT OPERATION.

PARALLEL FILAMENT ARRANGEMENT

AF_POVER RF POVER
ANLIFIER ANOLIFIER
- AT 10 KC,

PLATE VOL TAGE 135 150 150
SCREEN VOLTAGE 90 90 135
GRID VOLTAGE ~71.5 -8.4 ——
PEAK AF GRID VOLTAGE 7.5 8.4 -—
ZERO-S IGNAL PLATE CURRENT 14.8 13.3 —
ZERO-S IGNAL SCREEN CURRENT 2.6 2.2 -—
MAX |MUM-S 1 GNAL PLATE CURRENT 14.9 14,1 18.3
MAX IMUM-S | GRAL SCREEN CURRENT 3.5 3.5 6.5
GRID CURRENT -— 0.1
GRID RESISTOR

LOAD RESISTANCE

PLATE RESISTANCE
TRANSCONDUC TANCE

MAX IMUM-S IGNAL POWER OUTPUT
TOTAL HARMONIC DISTORTION

T
888|
8

8881 |

1.2carProx. )

vo
(= e

A
o~

=& (B0ICATES A CRABSE O ADRITION

VOLTS
VOLTS
vOL TS
voLTS
MA .
MA .
MA
MA .
MA .,

ME GOHM
OHMS
OHMS
HMHOS
WATTS
PER CENT

_

COPYRIGHT 1046 BY TUNG-SOL ELECTRIC INC. [We IR 'b“ 4 DIV ISION NEWARK, NEW JERSEY. U. 8. A.
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3AS5
- TUNG-SOL N

DOUBLE TRIODE

MINIATURE TYPE

. COATED FILAMENT

- SERIES FILAMENT PARALLEL FILAMENT
3 €, APPLIED BETWEEW €, APPLIED BETWEEN
4ﬂ PINS 1 & ) PIN G AND PINS 1 &
MAX. € REFERRED To PIN 1 7 TIED TOGETHER.

s J € REFERRED TO PIN &
L ’
-5% piE 2.8 VOLTS VTS
lze 110 wa. S
{ |MAX.

=l i

A SHUNTING RESISTOR MUST BE CONKNECTED BE-
GLASS BULB TREEK PINS 1 AND 4 FOR SERIES-FILAMENT OPER- BOTTOM VIEW
ATION. ITS VALUE SHOULD BE SUCD THAT THE MINIATURE BUTTON

VDLTAGE' ACROSS THE SHUNTED SECTICN 15 EQUAL 7 PIN BASE
TD THE vOLTAGE BETWEEN PINS 4 AND 7. AN ADO-

ITIONAL SHUNTING RESISTOR MAY BE WECESSARY

BETWEEN PINS 1 AND 7 IF OTHER TUBES USED W

SERIES-FILAMENT ARRANGEMENT CONTRIBUTE TO

THE FILAMENT CURRENT OF THE 3AS.

ANY MOUNTING POS1TION

THE 3A5 1S INTENDED FOR USE IN HIGH FREQUENCY APPLICAT/ONS. THE RELATIV-
ELY LARGE FILAMENT EMPLOYED IN THE 3A5 ENABLES IT TO SUPPLY THE HIGH
PEAK CURRENTS REQUIRED IN RF POWER APPLICATIONS. IN CLASS C SERVICE, A
3A5 WITH ITS UNITS IN PUSH-PULL WILL DELIVER A POWER DUTPUT OF APPROX~
IMATELY 2 WATTS AT 4D MEGACYCLES. IT MAY BE USED AT STilLL HIGHER FRE-
QUENCIES WITH REDUCED EFFICIENCY. EACH TRY1ODE MAY BE USED |NDEPENDENTLY
OF THE OTHER.

DIRECT INTERELECTRODE CAPACITANCES

TRIODE TR ODE
NIt URIT 2
GRID TO PLATE: (6 TO P) 3.2 3.2 3
INPUT: (G TO H) 0.9 0.9 Mt
OUTPUT: (P TO H) 1.0 1.0 Hpt
PLATE TO PLATE: (p Ta P) 0.32 11134
RATINGS
:: INTERPRETED ACCORDING TO RMA STANDARD M8-210
3 AF RF
g AMPLIFIER ANPLIFIER
g FLAMENT VOLTAGE 1.4 2.8 1.4 2.8 voLTS
s MAX IMUM PLATE VOLTAGE 135 135 voLTS
MAX IMUM DC GRID VOLTAGE - -30 VOLTS
MAX [MUM PLATE CURRENT 5 e MA .
MAX IMUM DC PLATE CURRENT (PER UNIT) --- 15 MA .
MAX IMUM DC GRID CHRRENT (PER UNIT) ——- 2.5 MA .
MAX IMUM PLATE DISSIPAT|ON 0.5 -— WATT
MAX IMUM PLATE DISSIPATION (PER UNIT) -—- 1.0 WATT
e MAX IMUM PLATE INPUT (PER UNIT) -— 2.0 WATT
1905
nov. 1,
19%7 CONTINUED OF FOLLOWING PAGE

- y

Y. U. 8. A,
COPYRIGHT 1982 BY TUNG-SOL ELECTRI N RON TUBK DIVISION NEWARK, NEW JFRSEY,
World Radio Histol




3A

5

TUNG-SOL

r
CONTIRUED FROM PRECEDING PAGE
TYPICAL OPERATING COMDITIONS AND CHARACTERISTICS
AF AMPLIF IER
HEATER VOL TAGE 1.4 2.8 VoL TS
HEATER CURRENT 220 110 MA
PLATE VOLTAGE 90 VOLTS
GRID VOLTAGE -2.5 vOoLTS
PLATF CURRENT 3.7 MA
PLATE RESISTANCE 8 300 OHMS
TRANSCONDUCTANCE 1 800 UMHOS
AMPL IF ICAT IGN FACTOR 15
RF POWER AMPLIFIER AND OSCILLATOR-CLASS "C' TELEGRAPHY
AT 40 MC WITH BOTH UNITS IN PUSH-PULL
{XEY-DOWN CONDITIONS PER TUBE wiITHOUT MOOULATION)

FLLAMENT VOL TAGE 1.4 2.8 vOoLTS
FILAME NT CURRENT 220 110 MA .
DC PLATE VOLTAGE 135 VoL TS
DC GRID VOLTAGE:

FROM A FIXED SUPPLY OF -20 vOLTS

FROM A GRID RESISTOR OF 4 000 OHMS

FROM A CATHODE RESISTOR OF 570 OHMS
PEAK RF GRID-TO-GRID VOLTAGE 90 vOLTS
DC PLATE CURRENT 30 MA .
DC GRID CURRENT (APPROX.) 5 MA .
DRIVING POWER (APPROX,) 0.2 WATT
POWER OUTPUT (APPROX.) 2 WATTS

|

COPYRIGNT 1982 BY TUNG-SOL ELECTRIC INC ELECTRON TUSE DIVIBION NEWARK, NEW JERSEY, U 8 A,

'orld RadiC
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3AF4A

.

TUNG-SOL

~
TRIODE
MINIATURE TYPE
%.' COATED UNIPOTENT AL CATHODE
rnh' HEATER
3.2 VOLTS Q.45 AMP.
AC OR DC
ANY MOUNTING FOSITION
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
70K
THE 3AF4A IS A MEDIUM MU TRIODE DESEGNED FCR LOCAL OSCIILLATOR SERVICE IN
TELEVISION RECE IVERS WHICH OPERATE IN THE ULTRA-HIGH-FREQJUENCY REGION.
INTERNAL LEAD INDUCTANCE IS REDUCEC BY EMFLOYING DOUBLE CONNECTIONS TO
THE PLATE AND GRID. THZRMAL CHARACTERISTICS OF THE HEATER ARE COMTROLLED
SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-—UP CYCLE ARE MINIMIZED
PROVIDED IT IS USED AITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED.
DIRECT INTERELECTRODE CAPACITANCES
WITH WD EXTERNAL SHiELD
GRID TO PLATE 1.9 e f
GRID TO CATHODE AND HEATER 2.2 u f
PLATE TO CATHODE AND FEATER 0-45 e f
RA
IRTERPRETED ACCORDING TO DESIGN CEMTER SYSTEM
OSCILLATCR SERVICE
HEATER VOLTAGE 5.2 VOLTS
MAX IMUM PEAK HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE 50 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODEA 50 VOLTS
MAXIMUM DC PLATE VOLTAGE 150 VOLTS
MAX{MUM DC GRID VOL TAGE -H0 VOLTS
MAX IMUM DC GRID CURRENT 8 MA.
MAX IMUM PLATE INPUT z.5 WATTS
MAX IMUM PLATE DISSIPATION 2.2 WATTS
MAX IMUM DC CATHODE CURRENT 28 MA.
MAX IMUM GRID CIRCUIT RESISTANCE:
FIXED BIAS NGT RECOMMENDED
CATHODE BI1AS @5 ME GOHM
HEATER WARM—LP TIME® 170 SECONDS
AYNE DC COMPORENT MUST MDY EXCEED 25 VOLTS.
‘NEAYER WARM-UP TIME |5 DEFINEDO AS THE TIME REGUIRED FOR FHE VYDLTAGE ACRDSS THE HEATER TD REACH
80% OF (TS RATEN VOLTAGE AFTER APPLYING % TIWMES RATED HEATER VYOLTAGE TD A CIRCULTY CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE DF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
CONTINUED On FOLLOWING PAGE

TU46-50L ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, WEW JERSEY, U.$.A. DCTDBER 1, 1956 FLATE #4785
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3AF4A
- TUNG-SOL ~

CONTINUED FROM PRECEOING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

HEATER VOLTAGE o2 VOLTS
HEATER CURRENT 0.45 AMP .
PLATE VOLTAGE 80 VOLTS
CATHODE BIAS RESISTOR 150 OHMS
AMPLIFICATION FACTOR 15

PLATE RESISTANCE 2 270 OHMS
TRANSCONDUC™ANCE 6 600 UMHOS
PLATE CURRENT 16 MA .

OPERATION AT 950 MC.

DC PLATE VOLTAGE 100 vOLTS
DC GRID VOLTAGE -4 VOLTS
FROM A GRID RESISTOR OF 10 000 OHMS

DC PLATE CURRENT 22 MA .
DC GRID CURRENT (APPROX.) 400 LLAMP .

SIMILAR TTPE REFERENCE: Except for heater ratings the 34PUA is identical to the 6AFPU4.
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TENTATIVE DATA 3ALS

s

A\ L

TUNG-SOL N\

DOUBLE DIODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

HEATEF
3.15 VOLTS 0.6 AMP.
AC OR DC

ANY MOUNTING POSITION

GLASS BULB BOTTOM VIEW

MINITATURE BUTTON
7 PIN BASE

687

THE 3AL5 COMBINES TWD INDEPENDENT DIODE UNITS IN THE 7 PIN MINIATLRE
CONSTRUCTION. DESIGNED FOR USE IN 600 MA. SERIES HEATER OPERATED
RECEIVERS, ITS HIGH PERVEANCE PERMITS HItH EFFICIENCY IN EiTHER FM OR
AM DETECTHR SERVICE. THERMAL CHARACTERISTICS OF THf HEATER ARE
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE
MINIMIZED "ROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILAFLY
CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ITS. CHARACTERISTICS
ARE IDENTICAL TD TYPE 6ALK.

DIRECT INTERELECTRODE CAPACITANCES

WITHOUT WITH

SHIELD SHIELD
PLATE [NPUT: P TG (H#K+1S} EACH UNIT 2.5 3.2 up f
COUPLING: 4P TO 2P (MAX.) 0.068 C.02 uuf
CATHODE INPAT: K TO [P+H+1S) EACH UNIT 3.4 3.6 e f
AEXTERNAL SHIELO #316 CONNECTED To PiN #6.

RATINGS
INTERPRETEQ ACCOROINS TO CESIGN CENTER SYSTEW

HEATER VOL TAGE 3.15 VCLTS

MAXIMUM HEATER—CATHOLDE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL L& AND PEAK 200 vaLTs
HEATER PQSITIVE WITH RESPECT TO CATHODE

oC 100 VCLTS

TOTAL GC AND FEAK 200 vaLTS
MAX IMUM PEAK INVERSE VOL TAGE 330 VCLTS
MAXIMUM AC PLATE VOLTAGE (EACH PLATE) RMS 117 VCLTS
MAX IMUM STEADY STATE PEAK PLATE CURRENT (EACH PLATE) Hu MA .
MAXIMUM DC DUTPUT CURRENT (EACH PLATE) 9 MA.
MINIMUM TOTAL EFFECTIVE PLATE

SUPPLY IMPEDANCE (EACH PLATE) 300 OkMS

HEATER WARM—UP TIME (APPROX.)” 11.0 SECONDS

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
HALF-WAVE RECTIFIER

HEATER VOL TAGE 3.1 VOLTS
HEATER CURRENT .6 AMP .
AVERAGE DI!3DE CURRENT (EACH UNIT) AT 10 VOLTS DC 60 Ma .

THE RESONANT FREQJENCY OF EACH UNIT OF THE 3ALS IS 70C MC. (APPROX.)

“WEATER WARM=UP TIME 1S OEFINED AS THE TIME RIQUIRED FOR THE VOLTAGE ACROS> THE HEATER TO REACH
80% OF (TS RaTED VOLTAGE 4FTER APPLYING 4 TIMES RATED HEATER VOLTAGC TO A CIRCUIT CONSISTING
OF THE TUBE MEATER IN SERIES WiTH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTAMCE.

_J

TuNC-50L ELECTRIC INC. ELECTRWN TUBE OIVI AVONP RO RMF Gy NEW JERSEY, U.S.A.  SEPTEMBER 1, 1954 PLATE #3932
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PaRTERING 8. A,

3AU6

- TUNG-SOL —~
750" PENTODE
—ax —
MINIATURE TYPE
|89 COATED UNIPOTENT AL CATHODE
T-sf | MaX et
2.125° EATER
b 3.15 VOLTS 600£40 M A
AC Ok BC
ANY MOUNTING POSITICN
GlASS eUlEl BOTTOM VIEW
MINIATURE BUTTON BASIHE BIAGLT
7 PIN BASE E7-1 JEDEC 78K
OUTLINE DRAWING
JEDEC §-2
THE 3AU6 1S A PENTODE AMPLIFIER WITH SHARP CUT-DFF CONTROL CHARACTERISTICS. USING
THE 7 PIN MIN'ATURE CONSTRUCTION. | T IS DESIGNED FOR USE IN 600 MA.SERIES HEATER OP-
ERATED RECEIVERS. WITH HIGH TRANSCONDLCTANCE AND LOW GRID FLATE CAPACITANCE, IT
tS INTENDED FOR SERVICE AS EITHER AN RF CR AF AMPLIFIER. THERMAL CHARACTERISTICS OF
THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP
CYCLE ARE MINIMIZED PRCVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON-
TROLLED. WiTH THE EXCEPTION OF HEATER RATINGS, ITS CHARACTERISTICS ARE IDENFICAL
TO TYPE 6AUS.
DIRECT INTERELECTRODE CAPACITANCES
WITH , WITHOUT
SHIELD SHIELD
PENTODE CONNECTION:
GRID TO PLATE: (Gy TO P) MAX. 0.003 0.003 it
INPUT:  Gg TO (H4K+G,+G3&15) 5.5 5.5 ef
OUTPUT: P TO (H4K+4G74G3&1S) ) ) rf
TRIODE CONNECTION:
GRID TO PLATE: Gy 7O (P+G,+G3&1S) 2.6 2.6 pf
INPUT: Cy TO (k4K) Eof? 3.2 f
OUTPUT: (F+G2+Gx& IS} TO (H+K) 8.5 1.2 if
ASHIELD #316 CONNECTED TO I"IN #7.
—* MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
{RIODE .~ PENTODE
CONNECTION~ CONNECTION
MAX {MUM HEATER—CATHOLE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CTATHODE 200 200 \OLTS
HEATER POSITIVE WITH RESPECT TO CATHODE 20°® 200° VoL TS
MAXIMUM PLATE VOLTAGE 275 330 VOLTS
MAXIMJUM GRID #2 SUPPLY VOLTAGE - 330 VOLTS
MAX IMUM GRED #2 VOLTAGE = SEE J5—C4-2
MAXIMUM GRID #3 VOLTAGE PIN §2 CONNECTED TO: PLATE  CATHUDE
MAXIMUM PLATE DISSIPATION 3.5 3.5 WATTS
MAXIMUM GRID #7 GISSIPATION o - WATTS
MAXIMUM GRID #2 INPUT:* VOLTS
FOR GRID ¥2 VOLTAGES UP TO 465 VOLTS J.75 VATT
FOR GRID ¥2 VOLTAGES BETWEEN 465 VoLTS
AND 33C VOLTS * —— SEE J5—C4-_
MAXIMUM POSITIVE DZ GRID #4 VOLTAGE 0 VOLTS
HEATER WARM-UP TImZ (APPROX.) * 11.0 SECONDS
— INDICATFS & CHANGE.
\ _J

TUNG-SOL ELECTRIC INC., ELECTROM TUBE DICUONILICUAUAEINAL D, NEw JERSEY, U.S.A., ALGUST 1, 1962 PLATE %6527



3AU6

- TUNG-SOL N

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER —~ PENTODE CONNECTION

PLATE VOLTAGE 100 250 250 vOLTS
GRID #2 VOLTAGE 100 125 180 VvOLTS
CATHODE BIAS RESISTOR 150 100 68 OHMS
GRID #3 VOLTAGE PIN #2 CONNECTED TO PIN #7 AT SOCKET
TRANSCONDUCTANCE 3 900 4 BOO 5 200 UMHOS
PLATE CURRENT 5 7.6 10.6 MA .
GRID #2 CURRENT 28 3 4.3 MA.
PLATE RESISTANCE (APPROX.) 0.5 1.5 1 ME GOHMS

GRID #1 VOLTAGE (APPROX.)
A

FOR 1y = 10 & -4,2 -5.5 6.5 VOLTS

CLASS Ay AMPLIFIER — TRIODE CONNECTION®

PLATE VOLTAGE 250 VOLTS
GRID #2 VOLTAGE PLATE

CATHODE RESISTCR 320 DHMS
GRID #3 VOLTAGE PLATE
TRANSCONDUC TANCE 4 800 uUMHOS
PLATE CURRENT 12.2 MA .
AMPLIFICATION FACTOR 36

cYﬂ'ﬂDE CONMECTION: GRID #2 AND GRID #3 CONNECTED TO PLATE.

"WEATER WARM-UP TIME IS OEFINED AS THE TIME REQUIRED FOR TWE VOLTAGE ACROSS THE NEATER TC REACH
80% OF TS RATEC VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE WOMINAL HEATER OPERATING
RESISTANCE.

L)
THE OC COMPONENT WMUST NOT EXCEED 100 vOLTS,

World Radio Histol
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TENTATIVE DATA 3AVE

-

—

TUNG-SOL

DOUBLE-DIODE TRIODE
MINIATURE TYPE

=
’—MZ; COATED UNIPOTENTIAL CATHODE
T
g HEATER
5L [Max, 3.15 VOLTS 0.6 AMP.
¢ |2%’ AC OR DC
o LM{”‘ ANY MOUNTING POSITICN
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
787

THE 3AV6, WHICH COMBINES A HIGH-MU TRIODS AND TWO INDEPENDENT DIODE UNITS
IN THE 7PIN MINIATURE CONSTRUCTION, ISDESIGNED FOR USE IN 600 MA. SERIES
HEATER OPERATED RECEIVERS. IT PERMITS A SINGLE TUBE TC FUNCTION AS A
DETECTOR, AVC RECTIFIER, AND AUDIO AMPLIFIZR. COUPLING BETWEEN THE DIDDE
AND TRIODE SECTIONS ISMINIMIZED BY THE USE OF INTERNAL SHIELDING. THERMAL
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE
SURGES DURING THE WARM-UP CYCLE ARZ MINIMIZED PROVIDED T IS USED WITH
OTHER TYPES WHICH ARE SIMILARLY CONTRO_LEC. WITH THE EXCEPTION OF HEATER
RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO TYPE 6AV6.

DIRECT INTERELECTRODE CAPAC!TANCES

WITH , WITHOUT
SHIELD SHIELD
GRID TO PLATE: (G TO P) 2 2 Muf
INPUT: G TO (H+K) 2.2 o) M f
OUTPUT: P TO {H+K) 1.2 0.8 M f
COUPLING: #2 DIODE PLATE TO GRID (MAX.) 0.04 0.04 mpf
AExYEﬂ«AL SHIELD #3156 CONNECTED TO PIN #2.
RATINGS
INTERPRETED ACCORDING TO OESIGN CENTER SYSTEM

HEATER VOLTAGE 3.15 VO_TS
MAX | MUM HEATER—CATH??E ;0;;A6$:T0 ETTTE

HEATER NEGATIVE WITH RESPEC A

TOTAL DC AND PEAK 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
ESCE o8 100 VO.TS
TOTAL DC AND PEAK 200 VOLTS

MAX IMUM PLATE VOLTAGE 300 VOLTS
MAXIMUM PLATE DISSIPATION 0.5 WATT
MAXIMUM POSITIVE DC GRID #4 VOLTAGE 0 VOLTS
MAXIMUM DIODE CURRENT

FOR CONTINUOUS OPERATION (EACH UNIT) 1 MA .
HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS

*nearer WARM-UP TIME 1S OEFINED AS THE TIME REQUIRED FOR THE YOLTAGE ACROSS THE HEATER TO REACH
80% OF (TS RATED VOLTAGE AFTER APPLYING 4 TIMES RATEO HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER (N SERIES WITH A RESISTANCE OF YALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

CONTINUED OX FOLLOWING PAGE

—pINOICATES A CHANGE.

TUNG-SOL ELECTRIC INC. ELECTRON TUBE 01VIS$40 a0 T oo T, o) oo
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3AVE6

TENTATIVE DATA

- TUNG-SOL N
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AWMPLIFIER
HEATER VOLTAGE 3.156 2.15 VOLTS
HEATER CURRENT 0.6 0.6 AMP .
PLATE VOLTAGE 100 260 VOLTS
GRID #1 VOLTAGE -1 -2 VOLTS
PLATE RESISTANCE 80 000 62 500 OHMS
AMPLIFICATION FACTOR 100 100
TRANSCONDUCTANCE 1 260 1 600 UMHOS
PLATE CURRENT 0.5 1.2 MA .
AVERAGE DIODE CURRENT
AT 10 VOLTS DC (EACH UNIT) 2.0 2.0 MA .
RESISTANCE COUPLED AMPLIFIER
TRIODE UNIT
HEATER VOLTAGE 3.156 3.15 VOLTS
HEATER CURRENT 0.6 0.6 AMP .
PLATE SUPPLY VOLTAGE 90 260 VOLTS
CONTROL GRID VOLTAGE [¢] (0] VOLTS
PLATE LOAD RESISTOR 220 000 470 000 OHMS
CONTROL GRID RESISTOR 10.0 10.0 ME GOHMS
INPUT CONDENSER 0.01 0.01 pf
OUTPUT CONDENSER 0.01 0.01 uf
GRID RESISTOR OF FOLLOWING STAGE 470 000 470 000 OHMS
SIGNAL SOURCE IMPEDANCE (MAX.) 1 000 1 000 OHMS
DISTORTION 5} 15} PERCENT
OUTPUT VOLTAGE 5.5 30 VOLTS
VOLTAGE GAIN AT 400 CPS 42 63
\ W,
4 —
T ]
*
|
'S 1k \ \ T -3
cg
S
1 E
INPUT | [ R o
c OUTPUT
2 .l-c R 6E
9 T Sonns I bb ‘
é — - . + U X
—
NOTE: COUPLING CAPACITORS €
ANO ¢  SHOULD BE SE-
LECTED TO GIVE DESIRED
FREQUENCY RESPONSE. R
SHOULDO BE ADEQUATELY
BY-PASSED BY TAPALITOR
(=
k
\_ J
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3AW3

TUNG-SOL

DIODE
CAP
B as
—t T.—
HEATER
_g |3000°
v = 3.15 VOLTS 0.22 AMP.
S
“w“ - ANY MOUNTING POS:TION
l_Leses" |
MAX
GLASS BULB
INTERMEOIATE SHELL <+

6 PIN OCTAL n6-8

oR
SHORT INTERMEDJATE SHELL
6 PIN OCTAL
wITH BARRIERS Rh-¢"

THE 3AW3 IS A CATHODE TYPE DIODE OESIGNED FOR USE A5 A HIGH VOLTAGE,
HALF-WAVE RECTIFIER OF THE HIGH-VOLTAGE PILSES PRODUCED IN THE SCANMING
SECTIONS OF TELEVISION RECEIVERS. ELECTRICALLY IT IS SIMILAR TO THE 3A3,

BUT IT IS SHORTER IN LENGTH.

DIRECT INTERELECTRODE CAPAC!ITANCES

WITHOUT EXTERNAL SHIELOD.

PLATE TO HEATER CATHODE & INTERNAL SHIELD (APPROX.) 1.5 rf

RATINGS

YNTERPRETED ACCORDING TO OE 1GN MAXIMUM SYSTEM
FLY BACK VOLTAGE RECTIFIER®

HEATER VOLTAGE®

MAX IMUM INVERSE PLATE VOLTAGE
MAX IMUM PEAK PLATE CUFRENT

MAX IMUM AVERAGE PLATE CURRENT
MAX IMUM VOLTAGE PULSE DURAT|ON

ATNE HEATER VOLTAGE SHOULD NEVER FALL BELOW 2.85 vOLTS NDR RISE

B,
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF OME SCANNING CYCLE.

“® INDICATES A CNANGE.

CONTINUED ON FOLLOWING PAGE

FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS OESCRIBED IN "STANOARDS OF GOOD ENGINEERING
PRACTICE FOR TE_EVISION BROADCASY STATIONS: FEDERAL COMMUNICATIONS COMMISSION™, THE OUTY CYCLE

BOTTOM VIEW

BASING DtAGRAM
JEDEC BEZ

3.16 VOLTS
30,000 VOLTS
88 MA .
Lo/ MA .
10 USEC.

ABOVE 3.6% vOLTS.

_

TUN5-SOL ELECTRIC INC. ELECTRON TURE DIV ON BLOO LD, NEW JERSEY, U.S.A. OETOBER 1, 1962 PLATZ #6581
’ World Radio Histo: D 0
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