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TYPICAL MODULATOR COMBINATIONS -

BIAS TRANSFORMER CONNECTIONS
S-51, S-52

Using the Special Series bias transformers any desired
value of DC within the transformer rating can be obtained
within approximately 6%. In most cases this eliminates
the necessity for a voltage divider and improves the bias
supply regulation accordingly.

The DC voltages ,shown are based at 200 Ma—single
section filter—choke input—120 ohm choke. Lower values
of DC will increase the output voltage somewhat.

$-21, Driver, S-9
$-22, Driver, 5-9
8.2]1 — 115 WATTS MAX.
PRcEAs MODULATOR STAGE
.8 Tramsf, P.P. | Watta | P.P. { Plate ] Plate Bias| Bias
Yerm, | Tubes [Output | Load | Volts |Tronstf. | Volts | Trsi,
2-2 T2-20 | 70 Jizo00 | @00 | s-46 0
T-1 T-20 70 |12000 | 800 | 546 | 40 | 8-51
g 845 75 | 4600 | 1000 | 547 (175 |S52
33 4-46,59 | 80 | 2500 | 470 | S-44 0
T 10| 807 | 80 | esoo | 600 | 545 | 30 |51
- %Dlglao B0 | 6600 | 750 | 845 | 40 |51
T [}
n@ao 100 J1Z000 [ 1000 | 547 | 55 |s5!
3-8 809 100 8400 750 | 545 5 | S-51
22 825 100 | 6600 | 850 | 546 [ 30 | S5351
22 T2-40 | 100 | 6000 f 750 | 545 0
%2 | 1788 | 100 | 7000 | 850 | 546 | 30 | 551
-1 B0- 100 | 8000 | 1000 | 547 90 1
%% | RRI8 | 100 [Jiz000 | 1000 | 847 | s0 1
1 100 §15000 | 1000 | 547 | 60 1
v [ 05 | 8800 | 1250 | 847 | 285 | 552
RK-31 10 J14000 | 1000 | 547 ]
: [0 L P L T )
x BT | 15 jil 1000 | 547 | 30 | S-s1
® Reverse 5-9 transformer using terminals 1-1 for plates and P-P
for grids. -

S-18 — 12 WATTS MAX.
DRIVER TUBES: In the combinations shown below, typi-
cal suitable driver tubes are: 27, 30, 37, 49, 53, 56, 76. 79.
89, 8A6, BCS, 6C6 triode, 6ES, 6N7.
DRIVER MODULATOR STAGE
Sec. P.P. Watts Plate | Bias
Transi. | Term. Tubes Qutput |P.P. Load |Veits [Volts
s2 | G-G BEB 1.6 14000 | 250 | 27
53 |GG 19, 116G 2.1 10,000 | 135 0
58 | GG a0 2.5 10,000 | 180 | 18
S8 |GG |49 3.5 12,000 | 180 | ©
S8 |GG |8 3.5 10,000 | 180 | O
s2 | GG 2516 1 4,000 | 110 | 7.5
S8 |GG’ | 627G 42 | 12,000 J 180 | 0
52 |GG | 6Y6G 7 4,000 | 135 | 135
S8 |GG | 79, 6Y/G 8 14,000 J25 | 0
S8 | O-G' | 6ACSG 8 10,000 | 250 | O
S8 |GG’ | &3, 6A6 10 10,000 | 300 | O
6NB, 6N7
sz X £ X
GG %ﬁasc;%&c 10 5,000 | 325 | 750 obms
82 |GG BB5 10 10,000 | 300 | 0O
58 |GG 15 | 5,000 | 275 770 ohms
SINGLE TUBES Pri. Load]|
43, 45, 59, 71A, 1245, 25A6, 25A7 4000 oh
31, 46, 59, 6V6, 33 6000 oh
81 |FG 33, 42, 46, 47, 49, 89, 2A5, bF6, 6B5 7000 ohms
59, 89 pentode 8000 ohms|
10, 41, %, 606, 6Kb ,000 ohmsj|
38, 12A7 4,000 ohms}

Second Prim
Tcrsa:l? mn::ﬁ- AL 8-51 AL 8.52
115 V. Voits | p.c. | vens | D.C.
50/60 cyclesjeach side | Volts | each side | Volts
8-10-11-13 -2 155 100 430 400
% -3 141 87 445 360
-4 1 76 406 3%
-5 119 67 a7 298
-6 111 80 350 775
: -7 106 55 3% 254
071- = 9 45 300 230
i % 86 37 273 208
-4 78 30 2439 184
-5 72 25 230 167
-6 67 20 214 152
4 63 17 200 140
5-12- . 15 130 132
S }5 gé 10 173 117
1-4 51 6 159 103
1-5 47 3 147 92
1-8 44 — 137 83
1.7 41 — 127 74
$-22 — 250 WATTS MAX.
Pgr'lﬁ: MODULATOR STAGE
S8 Transi, | P.P. | Watta] F.P. | Plate; Plate | Bias| Bias
Sec.Term. | Tubes utput | Load | Volts |Transf. | Volts | Tral.
33 AK-31 [ 140 J17000 | 1250 | S-47 0
v 50T 135 | 12000 | 1250 | S47 | 112 [S-52
v 50T | 250 20000 | 2000 | S50 |180 |S52
¥ 50T 160 | 17000 | 1500 | S-49 | 140 |S-52
22 | 1240 | 175 | 6800 | 1000 | S47 0
T 1.1 | T-55 | 175 | 6900 | 1000 | S47 40 | S-51
11 T-55 225 | 9400 | 1250 | s47 | 50 |S-51
22 HF-100 | 200 | 7000 § 1000 | S-47 35 |S-51
~ 23 HF-100] 250 12000 | 1500 | 549 | 52 |S51
22 100 TH | 200 | 5200 | 1000 | S47 0
2-2 100 TH | 250 | 7200 | 1250 | S47 0
1 T00TL | 170 | 5200 § 1000 | S47 | 90 [S-51
TOOTL | 230 | 7200 | 1250 | 547 [112 |[S-52
_é-!i_‘ [ZB-120 | 150 | 4800 | 750 | 545 0
72 ZB-120 | 200 | 6900 { 1000 | S-47 0
22 ZB-120 | 245 | 9000 | 1250 [ 547 0
. HK-154 | 200 | 7500 | 1000 | 547 |15 |S52
) HK-154 | 225 | 11400 | 1250 | SA47 |20 |S52
— 1T | 203A | 200 | 6900 § 3000 | S47 | 35 |SSL
11 200 A | 250 | 9000 | 1250 | 547 | 45 [S-51
33 2082 | 200 | 6900 f 1000 | S-47 ]
22 | 2032 | 250 | 6700 | 1100 | S47 0
11 211 200 1000 | 547 | 77 [S-5]
I-1 Z11 5000 | 1250 | S47 100 Sl
3 220 | 15000 | 1500 | 10|51
22 808 190 12700 | 1250 | 15 [SS1
PR I AN L BN T N
22 Ba8 | 200 | 6900 | 1000 | S<47 0
22 B38| 250 | 1250 | 547 T

* Reverse S-9, using 2-2 for plates and P-P for T-ids.
{ Reverse 5-9, using 1-1 for o8 and P-P for grids,




ONNECTIONS OF UNIVERSAL MODULATION TRANSFO

(S-18, S-19, S-20, S-21, S-22)
PRIMARY SECONDARY
oinl &3] joind&11 Jjoin145] Join oin oin Wrmmi
PtoP H’i :H'c &3 :\'Tshc ’ccl::l.s lé“"’g,:'., c’“?., C'::. csra,m c!?‘ 'gg'uz 10 & 11
mp. | PBBP |5% L% PR TE 0] Sl Tre] Te |5 | e | T | TE S | TEw | 55
Line || 500 ohma_ | 1 9400 3800 R ]
to BF | connected to|
7 and 8; join
aiein ™
Line | 500 ohms 16000 | 11000 8000 7000 4000
e and 2. iog
-
2000 1 2.3.4.5 200 8500 | 6400 | 4300 | 9600 | 2150 | 1%0D]
2000 | 1-2-56 350 1 11500 6500 § 4
3000 | 2345 300 13000 9500 $500 | 9200 |
K 1-2-5-6 500 29500 | 17000 | 12000 | 10000 | 6000 |
3800 | 2-3-4-5 400 16400 | 12000 | 6200 | 7000 4000
73800 | 1-2-5-6 650 30000 | 21500 | 15000 | 12500 § 7500 |
4000 | 2-3-4-5 300 17500 | 12500 | 6600 | 7300 | 4300 |
4000 § 8-9-10-11 5500 3500 | 9000 § 1850 1400 250
5000 | 2-3-4-5 21500 | 16000 | 11000 | 9200 | 5400 |
5000 | 8-6-10-11 7000 | 4300 | 3500 | 2300 | 1750 300
6000 | 1-0-4-6 200 “8500 6400 4300 3600 | 2100 | 1050
6000 | 8-9-10-11 900 | 5200 | 4250 | 2750 | 370
8600 | 1-3-4-6 200 8500 7000 4750 4000 | 2400 1200]
6600 | 8-8-10-11 9000 | 5600 | 4650 | 9000 § 2400 400
7000 | 1-3-4-6 ~ 285 1 7500 | 5000 | 4900 2500 lﬁl
8-9-10-11 9700 6000 S000 | 3200 2500 425
79000 | 1-3-4-6 775 12000 8500 6000 5000 3000 1
78000 | 8-9-10-11 11000 7000 S650 | 4700 | 2800 500
9000 | 1-3-4-6 13000 9500 6500 5500 | 3200 § 1600
5000 | 8-9-10-11 12500 7750 6300 4200 | 3000 550
5000 | 7-9-10-12 6000 | 4000 | 3200 | 2000 1500 275
10000 || 1-3-4-6 325 14500 | 10500 | 7000 | 6000 | 9500 f 1
(10000 | 8-5-10-11 14000 | @500 | 7000 4500 3500 800
7-9-10-12 7000 4300 3500 | 2300 | 1750 300
12000 | 1-3-4-6 400 17500 | 12500 | 9000 | 7250 | 4300 | 50
12000 | 7-9-10-12 | 8400 | 5200 | 4250 | 2750 2100 375
7-8-10-12 10000 6000 | 5000 3200 2450 425
7.8.10-12 11000 7000 5600 3700 | 2800 500
16000 | 7-9-10-12 12500 7750 | 6300 | 4200 | 9150 550
12000 | 13-34-14 Y2000 | 8000 | S500 | 4700 | 3000 ]
16000 | 13-3-4-14 1300015000 ] [ 6500 | 5500 | 3200 |
18000 | 13-3-4-14 S-22 ONLY 15000 | 10500 | 7000 J 6000 | 3500 |
20000 | 13-3-4-14 16500 | 11500 8000 § 7000 | 4000 |
23000 13-34.14 18000 00 | 9000 | 4500 |
Join Join Join Join Join  Joind&13
384 | 364 J 456 | 384 263 4614
5% 18 %’l’f Elwt's' 1 (i.gn& e fﬁ 1 iu'x'ao S-22 ONLY
13 & 14 [ 13814 4813
14 7-8-10-12 17600 § 13500 7000 9000 [ 10800 4400
16000 | 7-9-10-12 _ |20000 |§ 15500 8000 | 10300 | 12400 5050 |
8000 | 7-9-10-12 22400 |§ 17400 § 9000 § 11500 | 13500 5650 |

S-19 — 30 WATTS MAX. TYPICAL MODUL
4 ATOR, COMBINATIONS t.
(53, 56, 6CB triode, BN7. may be substituted for 6C5 tubes)] = g e
DRIVER MODULATOR STAGE 25
Tube or Sec. Watta | P.P. | Plate] Bias S-20 55 WATTS MAX.
‘ubes | Tranaf, | Terms. | P.P. Tubes|Outp't | Load |Volis [Volis DRIVER MODULATOR STAGE
6C5 s-10 G-G BVE 13 8,000 | 300 20 P.P. Sec. | P.P. vl‘ﬂﬂ'l P.P. | Plate ?l?f. Bigs |Bias
o 53 GG 585 135 10.000 1 325 0 Tubes |Transi.|Term. | Tubes O'tp't{Load] Volits | Tr'sl. | Volts [Trai.
TBCS | 510 | G-G | 2A3.6A3, | 15 | 3.000 |35 68 eyl 388 PULIRS AT 470 15441 0
45, BASG, 4 1B, bt
B8B4G 7A3 S9 |11 _jeol |4 600 545 | 75 B-5!
6C5 | 510 [ GG ZAS, 42, 10 |10,000 | 375 [340 2A3 59 [33 [1608 | 50 [455 |S44 115 B5l
fﬁ;i’g" bhms A3 88 (1.1 |T20 8000 | 600 | S45 | 3 -51
255 | 58 |GG 52}@55 42, 18 6,000 | 350 [ 38 SL??" st ég"’ ol e et kel B I
ode AB Lo e e (A O E20 KUl B O S
FIT "Y1 | ¥ [y’ 85 [ s |GE [4bE 60 [300] 400 540 | 2
NG, 6N ZA3 S |38 800 |60 §s000 500 S41f 0
:: ::: g'..GG ; :(6). égﬁ 222 g,gg :g Sg 'Abcrluurr:anulantuun' rating, but frequently employed by
45 S8 |-G’ | 81 ) 7,000 1425 [ S
“$C5 | 510 |GG g‘x_‘guu 30 5,600 | 400 | 23 Drivers—S-8, $-9, S-10
S



CONNECTION CHARTS + SPECIAL SERIES TRANSFORMERS + PRIMARY CONNECTIONS

55, §-6

Connect ferminals marked ‘M’ to mike.

87

Connoct P to plate; B to plate return; ‘M’ fo mike.
8.8, 89, 510

See modulater charts, for tube types and connections,
§:12, 813

for 500 ohms, connect to | and 2
For 2000 ohms, connect to 2 and 3
For 4000 ohms, connect te | and 3

QUTPUT TRANSFORMERS

§-14 Single tubes
Always connect to | for plate return,

Connect plate to 2 for 2500 chms, for 2A3, 6A3, 6ASG, 4BAG, 6L6,
&Y6, 2506, 3506,

Connect plate to 3 for 4000 ohms, for 2A8, 6Fé triode, |2A5, 25A6,
43, 45, 50, 71A.

Connect plate to 4 for 7000 ohms, for 2AS5, 6ACS, &F6, 6K6, 6N6,
78S, 20, 31, 33, 47,

Connect plate to § for 10,000 chms, for 37, 38, 41, 1G5, 3C5, 6A4,
6N7,

§15 PP, Tubes

Always connect to 4 for plate return,
Cennect to 3 and § for 4000 ohms, for 25L6, 6Y4G.
Connect to 2 and é for 5000 ohms, for 2A3, 6A3, 6ASG, 4BAG, 48,

Connect to | and 7 for 10,000 ohms, for 30, 49, 89, |H4, 627G,
SACSG, 53, A6, 6N&, N7, &BS,

$-16 P.P. Tubes b

Always connect 1o 4 for plate return.

Connect to 3 and 5 for 3000 ohms, for 2A3, 6A3, A5G, 4B4G, AB.
Connect to 2 and 6 for 60006600 ohms, for 2AS, 6F6, 42 iriodes
AB, 46, §9, 6LS.

Connect to | and 7 for 10,000 ohms, for &4BS, 6V6, 2AS, 6F6, 42
pentodes AB,

817 P.P, Tubes

Always connect te 4 for plate return,

Cannect to 3 and & for 3300 ohms, for four 6L4's, four 4é%,
Connect 10 2 and 6 for 3800 ohms, for two L&', AB2,
Connect to | and 7 for 000 ohms, for 1608,'809,

§.18, §-19, 5§20, .21, §.22

See modulater charts

SECONDARY CONNECTIONS

§-12, §13, 514, 515, 5.16, 517

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

Sec,—for 800's, 801's, connect grida to 1-1; for 80§, 8308, 6Lé's,
46%s, grids to 2-2; for 809's, 838's, 203A's, ZB120's, grids to 33,
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. e il o ® ""’V"'““ °
e e o o I 2 3 14 15
I 2 3 4 5
SV PRy 525V. 425V, cr 425V, 525V,
8 1" 10 12 9
6 7 B8 9 10
490V. 400V, 0 400V. 490V, Sv.3A. 63V-3A.
° Y ® ° ° ® e ® e [ J
1 12 13 4 15 ] 4 s é 4
*Based on o two section filter, choke input. :
5-41 S$-42
115V, 8.3V.-2A, 115V, 0 6.3V. 7.5V.
® & @ ® e [ @ e e
] 2 8 9 10 1 2 8 9 10
600V. crT. 600V. 600V. 525V. er; 525V. 500V.
® L ] L ] L ] [ ] ® ® [
5 6 7 3 6 5 7 4
5V.-3A. 0 6.3V, 7.5V.-3A. 6.3V.3A. 5V.-3A.
e o ® L ] [ ] e [ ] [ ] ®
1 4 1 12 13 i 12 13 14: - “t5
S$-74
115V. Notes for 5-74
[ N
CT. Moximum D.C. current when both windings ore used, 150 MA. on each winding. g
@
0 Maximum D.C. current on low voltage section 300 MA. (IF USED ALONE).
‘00: Moximum D.C. current on high voltage section 200 MA. (IF USED ALONE).
2350
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