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TYPICAL MODULATOR COMBINATIONS

§-21, Driver, S-9 BIAS TRANSFORMER CONNECTIONS
$-22, Driver, S-9 S-51, S.52
S-21 — 115 WATTS MAX. Using the Special Series bias transformers any desired
T value of DC within the transformer rating can be obtained
Driver MODULATOR STAGE within approximately 6%. In most cases this eliminates
89 Transt, | P.P. |Watta} P.P. § Plate ] Plate | Bies| Bias - the necessity for a voltage divider and improves the bias
8oc.Torm. | Tubes [Output] Load ] Volts |Transt. | Volta| Tral, supply regulation accordingly.
22 T220 | 70 J12000 | 800 | 5-46 ] The DC voltages shown are based at 200 Ma.—single
1-1 T-20 70 112000 | 800 | 546 | 40 1831 section filter—choke input—120 ohm choke. Lower values
= [ 8a5 | 75 | 4600 [ 1000 | 547 175 |ss52 of DC will increase the output voltage somewhat.
3-3 4-46,59| 80 2500 470 S-44 0
L — S Prim
1w 80 | 6600 | 600 | 545 | 30 |81 Torotnay | rormadts ac Sl g, 5
- 800, [ .C. X
RK-30 0 6500 750 p 545 0 1831 11S V. Volts D.C. Volts D.C.
11 800 100 112600 1 1600 | 547 5% 1531 50/60 cycles]each side | Volts | each side ] Velts
RK:30 101113 1-2 155 100 490 [ 400
33 865 | 100 | 8400 | 750 | S45 §_|S31 1-3 141 87 445 360
2% |88 | 100 | eeoo | 8s0 | 846 | 30 831 1:4 118 -
22 T2-40 160 6000 750 | S-45 0 1-6 1 60 350 275
PR B LN
22 T-758 Ll‘tin— 7000 | 850 | S-46 | 30 | S-St 1-7 106 32 | 254
1-1 S0-T 100 | 8000 J 1600 | S47 | 90 |sS-1 8-10-11-12 1-2 9 35 300 20
22 | RK-18 | 100 12000 | 1000 | §47 | S0 [&-s1 13 58 ¥ 148 |3
11 K954 | 100 115000 [ 1000 | S47 60 |S-51 1-5 72 25 230 167
* 845 105 | 8800 | 1250 | S-47 | 225 |S-52 -6 67 20 214 152
33 RE31 | 110 | 14000 J 1000 | 547 | © 1-7 17 200 140
11 4616 | 110 | 2000 | 400 | s44 | 25 |55 891213 1-2 g8 1B Y 132
32 35T 115 | 11000 | 1000 § S-47 J 30 ] 551 i1 1 6 159 18
M &iv;rrsigs-ss transformer using terminals 1-1 for plates and P-P %:g ‘g _3 %g; 83
1-7 41 —_— 127 74
— . - B o e e N L R I
S-22 — 250 WATTS MAX.
- P inas MODULATOR STAGE
ver
S-18 — 12 WATTS MAX. S9Transt. | P.P. | Watts] P.P. | Plato, Plato | Bias| Bias
e at . Sec.Torm. | Tubes [Output] Load ] Volts |Transi. ]| Volts | Trat.
DRIVER TUBES: In the combinations shown below, typi- 33 o T Tivoeo T 120 | 547 o
cal suitable driver tubes are: 27, 30, 37, 49, 53. 56, 76, 79. - 0T 1w tzon iz | s 12 1552
89, 6A6, 6CS5, 6C6 triode, 6E6, BN7. - L UL o)
> n MODULATOR STAGE * 50T 250 20000 2000 | S-S0 180 | S-52
Sec. P.P. .Watts Plato | Bias 73 g’%—:ﬂ {gg l;ggg ig% gjg Mg 552
Transf. | Torm. Tubes Output JP.P. Load |Volts [Volta x ]
11 T-55 175 | 6900 | 1000 J 547 | 40 [S-51
S-2 G-G 6E6 1.6 14,000 250 27
b 1-1 T-55 225 9400 1250 | S-47 S0 |S-51
S8 | G-G 19, 1J6G@ _ [ 2.1 10,600 135 0 500 T 7000 |
- 2-2 HF-100 | 200 7000 1000 | S-47 35 S-51
S-8 G-G 30— - 295 10,000 180 18
2-2 HF-100 | 250 12000 1500 | S-49 52 |S-51
8-8 G-G 49 3.5 12,000 180 0
—_— 2-2 100 TH | 200 5200 1000 | S-47 0
S8 | G-G' | 89 3.5 10,000 180 0 T
2-2 160 TH | 250 7260 § 1250 | S-47 0
82 |GG 25L6 4 4,000 110 7.5
— — 100 TL | 170 5200 1000 | S-47 80 ]S-51
8.8 | G-G’ | 627G 4.2 12,000 180 0
100 TL. § 230 7200 1250 | S-47 112 | S-52
S-2 G-G 6Y6G 7 4,000 135 13.5 B
2-2 ZB-120 ¥ 150 4600 750 | S-45 0
88 | G-G 79, 6Y7G 8 14,000 250 0 5601
2-2 2B-120 | 200 6300 1000 ]| S-47 0
89 _1G-G" | 6ACSG 8 10000 | 250 | 0 22 7B-120 | 245 | 9000 ] 1250 | 547 | ©
S8 | G-G" | 53, 6A6 10 | 10,606 | 300 [ 0 :
&N, oN7 0. ® HK-154 ] 200 | 7500 | 1000 | 547 155 |S-52
532 2A3,6A3, [10 | 5000 | 325 | 750chms b HK-154] 225 1400 | 1250 | SA7 }210 [S=2
- 6ASG, 6BAG. 0 ohms T | 203A | 200 | 6900 | 1000 | 547 | %5 |51
S2 |GG | 6B5 110 10,000 | 300 | © : 1-1 203R | 250 | 9000 | 1250 | S47 | 45 [S-51
88 }G-G 45 10 5,000 275 770 ohms 3-3 2032 200 6300 1000 | S-47 0
SINGLE TUBES Pri. Load 22 | 203Z | 250 | 6700 | 1100 | S-47 0
43, 45, 59, 71A, 12A5, 25A6, 25A7 2000 ohms o a 1= Egog e o
31, 46, 59, 6V6, 33 6000 ohms| . 2551
8.1 |F-G 3. 47, 4647, 49, 59, 7A5, 6F5, 685 7000 chms 1l HK-354 1 220 %sguu 1500 | S-49 J100 {551
59' 89' ;ltoée L z J 5000 ohms 2-2 808 190 12700 1250 | S-47 15 S-51
L atuisl . o 22 8308 | 175 | 7600 | 1000 | 547 | 35_ |51
10, 41, 42, 6G6, 6K6 10,000 ohms 57 838 200 900 1 1000 | 547 )
38, 1247 4,000 ohmsj =
i : 22 838 250 | 9000 | 1230 | S47 0
* Reverse S-9, using 2-2 for plates and P-P for qﬂds
1 Reverse S-9, using 1-1 for plates and P-P for grids.




(S-18, S-19, s-go._ S-21, S-22)
PRIMARY SECONDARY ;
i in oin oin1&3)Join7&11 jJoin1&5] Join Join Join oin |Join7&9]loin8&
Plo? o [0 | 28 [ oe FaRE P faec |odls | atie | o2k [ 3% foetafioe
Imp. | P-B-B-P |55 P55 | T Te| Te | TEe| ver| e |eaiz) e |76 | TE16 | $510
Line f 500 obms__ | 15000 9400 | 7800 5000 3800
to BF J connocted to
7 and 8; join|
7 to 11 and
8to 12
Lino_ | 500 ohms 16000 | 11000 | 6600 | 7000 | 40601 2000
to RF {connocted to
1 and 2, join
1to5and
2 to e — — —
2000 12345 200 8500 | 6400 | 4300 | 3800 | 2150 11
2000 | 1-2-56 350 16660 | 11500 8000 6500 4000 2000
3060 § 2345 300 13000 9500 6500 5500 3200 | 16000
3060 | 1-2-56 500 23500 | 17000 | 12000 | 10000 | 6000 3000
3860 [ 2-3-3-5 400 16400 12000 8200 7060 4000 2000
3600 | 1-2-56 550 30000 | 21500 | 15000 | 12500 7560 f 97
4600 | 2-3-4-5 400 17500 | 12500 | 8600 | 7300 | 4300 | 2150
4000 | 8-5-10-11 5500 3500 3000 1850 1400 250
5000 | 2-3-4-5 500 21560 | 16000 | 11000 9200 § 5400 |
5600 [ 8-9-10-11 7000 4300 3500 2360 1750 300
6000 | I-3-4-6 200 8500 8400 2300 3600 2100 | 1050
6000 [ 8-8-10-11 §900 5200 3250 2750 2200 370
6660 | 1-3-4-6 700 9500 7600 4750 4000 § 2400 | __hmo
6660 | 8-9-10-11 $060 5600 3650 3000 2400 100
7000 | 1-0-4-6 725 10000 7300 5060 WW‘_Ilm
7000 | 8-9-10-11 9700 6060 5600 3200 2500 225
5600 | 1-3-2- 275 12600 8500 6000 5000 3000 1500
9000 | 8-9-10-11 11000 7600 5650 3700 2800 560
5000 J 1-3-4-6 300 13060 8500 6560 S500 3260 | 1600}
5000 | 8-9-10-11 12560 7750 6300 4200 3000 $50
3060 | 7-9-10-12 6000 2600 3200 2660 1500 275
10000 | 1-3-4-6 325 13560 | 10500 7000 6000 3500 | 1750}
Eli:m:: 8-9-10-11 14000 8500 7600 § 4500 | 3500 600
0000 J 7-9-10-12 7000 4300 3500 2300 1750 300
12000 | 1-346 100 17500 | 12500 | 5000 § 9250 | 4300 | 2150
120004 7.8-10-12 . | 8460 | _5200_§ 4250 ] 2750 2160 — sy | — 11
14666 § 7-8-10-12 10060 § 6000 | 600 3200 2450 425
16600 | 7-9-10-12 11000 7600 S660 3700 2800 560
18000 § 7-9-10-12 _ §12560 | 7750 | 6300 2200 3150 550
14000 § 13-04-14 12000 | 8000 | 5500 | 4700 | 3060 | 1560]
16000 [ 13-34-13 13060 | 9000 | 6500 § 5500 § 3200 1660
18060 | 13-34-14 S-22 ONLY 15600 [ 10560 | 7000 § 6600 | 4500 1750
26000 | 13-34-14 | 16500 | 11500 8000 7000 4000 2000
22000 _§ 13-3-4-14 [ 18000_| 13060 | 9060 J 7500 | 4500 | 2250
Join Join Join Join Join Join3&13 ’
364 | 384 f 466 | 364 2863 4&14
s k|G Eris] Bub] %k 28] s20 omy
14000 | 7-9-10-12_ §17600 ] 13560 J§ 7060 | 060 |§ 10860 2400
16000 | 7-9-10-12 20000 | 15560 § 8000 | 16300 [ 12400 5050
8000 | 7-0-10-12 _ §22400 | 17400 § S000 § 11500 | 13500 $650

S-19 — 30 WATTS MAX TYPICAL MODULATOR COMBINATIONS (C
. ont.
(83, 56, 6C6 triode, 6N7, may be substituted for 6CS5 tubes) ( )
DRIVER MODULATOR STAGE -20 —
Tube or, Sec. Watts P.P. ) Plate] Bias S-20 55 WATTS MAX.
Tubes | Transf. | Torms. | P.P. Tubes|Outp't Load | Volts | Volts| DRIVER MODULATOR STAGE
6C5 s10 [ GG 8V6 13 8,000 ] 300 | 20 P.P, Sec. | P.P. |Watts] P.P. i Plate  Plate § Bias JBias
G5 ) GG GBS 155 J0000 135 T o 'l'rlbel Transt.] Term. | Tubes] O‘tp’t]|Load] Volta] Tr'sf. | Volts [Trsf.
6C5 | 510 |GG | 2A%,6A3, | 15 [ a.000 |35 [e8 Singlo | 58 1 G"-G46 | 40* s000} 470 544 7 0
45, 6ASG,
6B4G 7R3 S9 [1-1 Jso1 ] 45 o000 ] 600 | 545 | 75 -5l
BC5 | §-10 [G-G 2R3, 42, 10 |10,000 | 375 [340 2R3 S-9 |33 [1608 | 50 J5000 | 425 § 544 | 15 pB-51
fﬁéi%"' bhms 7R3 S99 |1-1 |7-20 ] 50 6000 600 J 545 | 30 [5-
o) (X
T e rewe: SRRt 5 TR R R Slr;?lc S8 | GG géqs, 56 J3000 [ 425 [S44 | O
A G5 S0 [GG [eE e 3800 400 [ 539 | 25 (551
8 58 |G-&" | Farallel 119 T 5,000 [300-1"0 65| 510 | G-G |46 | 60 [3300] 400 [S40 | &
N6, 6N7 2R3 S-9 |33 809 Jo60 J5000§ 500 fs41] 0
45 S-8 G-G 10, 1602 25 8,000 ] 425 | S0 * Above manufacturers’ rating, but frequently employed by
45 S-8 G'-G’ | 46, 59 25 6,000 | 425 0 amateurs.
15 S8 G-G’ | 84l 28 7,000 § 425 | 5
6C5 [ 5-10 |GG gll.s solf 30 6,600 | 400 | 23 Drivers—S-8, S-9, $-10
Qs



CONNECTION CHARTS - SPECIAL SERIES TRANSFORMERS - PRIMARY CONNECTIONS

5-5, 5-6

Connect terminals marked ‘M’ to mike.

57

Connect P to plate; B to plate return; ‘M’ to mike.
5-8, 5-9, 5-10

See modulator charts, for tube types and connections.
S-12, S-13

For 500 ohms, connect to | and 2

For 2000 ohms, connect to 2 and 3
For 4000 ohms, connect to | and 3

OUTPUT TRANSFORMERS

S-14 Single tubes

Always connect to | for plate return.

Connect plate to 2 for 2500 ohms, for 2A3, 6A3, 6A5G, 6B4G, 6L6,
6Y6, 25L6, 35L6.

Connect plate to 3 for 4000 ohms, for 2AS, 6F6 triode, 12A5, 25A6,
43, 45, 50, 71A.

Connect plate to 4 for 7000 ohms, for 2A5, 6ACS, 6F6, 6K6, 6N6,
78BS, 20, 31, 33, 47.

Connect plate to 5 for 10,000 ohms, for 37, 38, 41, 1G5, 3CS5, 6A4,
6N7.

S-15 P.P. Tubes

Always connect to 4 for plate return.

Connect to 3 and 5 for 4000 ohms, for 2516, 6Y6G.

Connect lo 2 and 6 for 5000 ohms, for 2A3, 6A3, 6A5G, 6B4G, 45.

Connect to 1 and 7 for 10,000 ohms, for 30, 49, 89, 1H4, 627G,
6AC5G, 53, 6A6, 6N6, 6N7, 6BS.

S ———

S-16 P.P. Tubes

\
\-mmd__to 4 for plate return.

Connect to 3 and 5 for 3000 ohms, for 2A3, 6A3, 6A5G, 6B4G, AB.

Connect to 2 and 6 for 6000-6600 ohms, for 2A5, éF6, 42 triodes
AB, 46, 59, 6Lé.

Connect to | and 7 for 10,000 ohms, for 6B5, 6V6, 2AS5, 6F6, 42
pentodes AB.

S-17 P.P. Tubes

Always connect to 4 for plate return.

Connect to 3 and 5 for 3300 ohms, for four 6Lé's, four 46's.
Connect to 2 and 6 for 3800 ohms, for two 6Lé's, AB2.
Connect to | and 7 for 5000 ohms, for 1608, 809,

S-18, S-19, S-20, S5-21, §-22

See modulator charts

SECONDARY CONNECTIONS

S$-12, S-13, 5-14, §-15, 5-16, S-17

For 2 ohms, connect to 8 and 15. All other impedances as indicated.
573

Sec.—for 800’s, 801‘s, connect grids to |1-1; for 805’s, 830B’s, 6L&’s,
4é's, grids to 2-2; for 809's, 838's, 203A’s, ZB120's, grids to 3-3;
Grid-return always to ‘F.’

SPECIAL SERIES PLATE AND FILAMENT TRANSFORMERS
TERMINAL BOARD LAYOUTS

D.C. Voltages®

5_39 5‘40 400/300
115V. 2.5V.-6A. LiaY; 6.3V a4
[ ® L] ® [ ]
o b4 I L I 2 13 14 15
| 2 3 4 5
5V.3A. 6.3V.-4A. 525V. 425V. G 425V, 525V,
o [ ] 2] ] @
® b o, T en 8 " 10 12 9
6 7 8 9 10
490V. 400V. 0 400V. 490V, SYaA: L e
© @ [ ] @ [ ]
5] ® ® ® @ 3 4 5 P 7
1 12 13 14 15 x 3 :
*Based on a two section filter, choke input.
S-41 5-42
115V, 6.3V.-2A, 115V. 0 6.3V. 7.5V.
® @ [ ] [ ] [ ] ® @ ® ]
| 2 8 9 10 | 2 8 9 10
600V. c.Y. 600V. 600V. 525V. GiT. 525V. 600V.
® @ @ ® @ [ ] ® [4]
5 6 7 3 (-] 5 7 4
5V.-3A. 0 6.3V. 7.5V.-3A. 6.3V.-3A. 5V.-3A.
e o sl L] ® L] ® @ @
3 4 1 12 13 I 12 13 14 15
S-74
115V. Notes for 5-74
.CT. Maximum D.C. current when both windings are used, 150 MA. on each winding.
@
®9e Maximum D.C. current on low voltage section 300 MA. (IF USED ALONE).
‘002 Maximum D.C. current on high voltage section 200 MA. (IF USED ALONE).
2350
6-54-25M
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