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T AVING selected the proper load

resistance into which the modu-

Jator should deliver energy it is neces-

sary to couple the modulator to its

Class C load through a transformer of
the proper turns ratio.

Tt is characteristic of a transformer
that the resistance to which the second-
ary delivers energy can appear as a dif-
ferent value of resistance at the pri-
mary terminals. The degree to which
this actual load resistance and the re-
flected load resistance differ depends
upon the turns ratio of the transformer.
Of the total energy supplied to the pri-
mary of a transformer almost all 1s
avatlable for delivery to the load on
the secondary. Thus, the actual load
resistance presented by the Class C
amplifier may be made to appear as
the desired load on the modulator
tubes, and all of the alternating current
energy developed in the modulator
stage can be delivered to the Class C
amplifier and its Joad. In general,
then, a transformer may be thought of
as an impedance changing device 1n
which very little of the energy supplied
to 1t is lost. In amateur work, the
transformers are of such size and con-
struction that the efficiency is good
enough that little attention need be
given to the losses; that is, for most
calculations it may be assumed to be-
have as an ideal transformer.

To show how a transformer acts as
an impedance changing device the fol-
lowing demonstration is given:

Referring to Figure 4 a transformer
is shown having a turns ratio of pri-
mary to secondary of 1 to N. The load
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Fig. 4

on the secondary is R ohms, and the
voltage impressed on the primary is E.

Ordinary transformer theory indi-
cates that the voltage across each wind-
ing is proportional to the number of
turns on the winding. Thus, with E
volts across the primary, the voltage
across the secondary is N times as
much, or NE. The power at the load
resistance R 1s equal to the square of
the voltage across it divided by the

resistance. Thus, in this case the power
N E):
at the secondary load 1s R

With a perfect transformer the power
at the primary 1s the same value as
it 1s at the secondary. Thus, the power

(NE

at the pnimary is also ~ Rl -

For the moment, assume the second-
ary load resistance, R, appears at the
primary terminals as another resist-
ance, Ri- It is desired to find the value
of the turns ratio of secondary to pri-
mary in terms of these resistances, R
and Ri. The power at the primary of

. Ee .
the transformer 1s R But this value
1

1s also equal to (NRE)E' Therefore,
nPs N 1,
S R .

Thus, it is to be seen that the re-
flected resistance is equal to the sec-
ondary resistance divided by the square
of the turns ratio from secondary to
primary. Stated in another manner,
the reflected resistance is equal to the
secondary resistance multiplied by the
square of the turns ratio from primary
to secondary. It is important not to
become confused by the indiscriminate
use of the terms “turns ratio,” “step-up
ratio” and the like. These terms are
used interchangeably, but they are not
necessarily equal to each other.

Suppose, for example, that 1t 1s de-
sired to calculate the turns ratio of
the full primary to the full secondary
of a modulation transformer used under
the following conditions:

Power input to Class C amplifier —
330 watts.

Plate voltage on Class C amplifier —
1250 volts.

Modulator plate-to-plate load de-
sired — 14000 ohms.

The Class C plate current is W or

E
13235% or 0.264 amperes. The Class C
load on the secondary of the modula-
E 1250 o
T %0262 '
4740 ohms. This i1s equal to R.
R . R 4740
2 —_ — 2 = — - =
Then, if Nz = R, Nz = 14000
0.338 and N 1s equal to the square root
of this value, or 0.58. In this case
N is the ratio of secondary turns to
primary turns. The value of 0.58, being
less than unity, indicates that the sec-
ondary has less turns than the primary.
This 1s as it should be when a given
Class C load is less than the plate-to-
plate load which it is desired be re-
flected on the primary side of the
modulation transformer. The amateur
may avoid making the mistake of ob-
taining a turns ratio which is the in-
verse of the proper value by always
making an estimate of which winding,
primary or secondary, has the greater
number of turns, this estimate to be
made before the start of calculations.

tion transformer 1s then

Moaiching Class C Loads 1o Modulatord—

MULTI-MATCH
MODULATION
TRANSFORMER RATIOS

Tapped double winding coils as used
in Mula-Match modulation transform-
ers make possible a large number of
impedance ratios, so many in fact that
it 1s not practical to list in table form
all the combinations possible. How-
ever, there are occasions when the
modulator plate-to-plate load, or the
Class C load, are of values not shown
in the table and yet are within the range
covered by the transformer. The chart
shown on the opposite page may be
used to determine the correct modula-
tion transformer connections when the
desired turns ratio 1s known. The trans-
former connections may then be found
from the list of ratios in the adjoining
table. As an example, to match a
10,000 ohm plate-to-plate load to a
Class C load of 5000 ohms, a turns
| /10000 1) 41 is necessary.

5,000
The connections shown 1n the table
should be used to secure this ratio. In
this particular case these connections
are:

ratio of

For the primary, connect the modu-
lator plates to terminals 2 and 5; 3 and
4 are joined and connected to the mod-
ulator plate supply. For the secondary,
join terminals 7-11 and 8-12. Connect
the Class C load to terminals 7 and 8.

Since only part of the winding is
used for some combinations, the maxi-
mum allowable value of plate-to-plate
load is necessarily variable. This maxi-
mum value 1s shown in the [ast column
of the table and should not be exceeded.

Care should be taken that the DC
secondary current does not exceed the
maximum rating of the transformer. A
parallel connected secondary will carry
twice the current of a series connection,
and Imn the event that the Class C
current is greater than the allowable
current of the series connection, a paral-
lel connection must be used.
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Turns Ratio
Primary
to
Secondary

3.14

2.88

N o N
@0

5

PRIMARY
!.

Plate B + Plate
2 34 B
7 8-11 12
1T 34 6
7 s 12
1 2-5 6
1 D= B 6
7 9-10 12

3 _9-10 Y
7 =t 2
1 3-4
8 9-10 11
7 811 12
7 910 | 12
2 | 34 5

-7 9-10 12
T I 12
2 34 5
1 34 _

8 | 9-10 11

o 34 T8
1 25 | ©

1 910 12
1 25 6

B 5 a2
7 8-11 12
1 34 = 6
2 34 5

1 o84 | 6
7 8-11 2
1 2-5 I 6
2 34 -

8 9-19 11

R 5
8 910 B 11
L 2-b | Jid
2 84 3
R 2-5 | &
8 910 1l
2 B 34 5
8 9-10 11
1 2-5 6
1 25 6
8 9-10 | 11

SERIES
Y Connect
Join v
i Class “C"
Together Load To
| 9-10 8-11
275 B
3-4 T 25
T I
|
) |
2-3 1-6
910 811
4| T2
3-4 275
9-10 B-12
5 T _(7 1 —
9-10
: N
273 |~ 16
[ 34 26
| 89 712
T 910 712
34 16
| 910 812
g-i1 |7 712
34 2-5
9-10 R-12
8-9 T2
811 712
2-3 16
9-10 712
i 374 26
89 712
510 12
3-4 1-6

SECONDARY

PARALLEL
Connect
Join i
. Class “C
Together Load To
8-9 ’ 8-10
10-11
2-3 24
45
89 8-10
10--11
7-11 78
812 I
1-3 14
AT
e 71
10-12 -
276 12
1-5 -
13 1-4
_4—6 — —
7-11 " E S
8-12
233 24
4-5
711 AR
8-12
79 710
1012 _
7-9 710
10-12
-3 14
4-6

Maximum
Allowable
Plate to

Plate Load

12000 Ohms
16000 Ohms

20000 Ohms
20000 Ohms
10000 Ohms

20000 Ohms
20000 Ohms

20000 Obms
16000 Ohms
20000 Ohms

8000 Ohms
16000 Ohms

20000 Ohms
12000 Ohms
20000 Ohms
16000 Ohms
12000 Ohms

20000 Ohms
8000 Ohms

10000 Ohms
20000 Chms
16000 Ohms

"7 20000 Ohms

16000 Ohms ~

izﬁ()u Ohms
20000 Ohms
12000 Ohms

" 720000 Ohms

16000 Ohms
10000 Ohms

12000 Ohms
80006 Ohms ~

12000 Ohms~

8000 Ohms
10000 Ohms
12000 Ohms

"10000 Ohms

8000 Ohms
12000 Ohms

8000 Ohms
10000 Ohms

= 10000 Ohms
8000 Ohms

Type
No.

T-11M74
T-ll M75
T-11M76
T11MTT
T-11M78
T-19M13
T-19M14
T-19M15
T-19M16

T19MI7

Thordarson Multi-Match Transformer Ratings

Max. Audio Max. Pri. M.A. Max. Sec. M.A. Max. Sec. M.A.
Watta Each Side Series Parallel
40 100 80 160
75 - 145 145 - 290
125 210 160 T B 320
300 - 250 250 o o 500
500 320 320 640
15 - 50 B 50 - B T 100
T30 - 75 15 - 150
60 125 125 - 250
100 ) e 175 175 o T aso
250 - 225 T 225 50
i
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HESE matched power supplies

provide the amateur with anv of
the direct current voltages ordinarily
encountered in amateur radio work. The
dual transformers T-19P57, T-19P70
and T-19P71 are especially useful for
transmitters having Jow voltage exciter
and high voltage final amplifier stages
on the same chassis. The transformer
T-19P58 is especially useful i trans-
mitters with a Class B modulator and
Class C amplifier having slightly differ-
ent plate voltage requirements. All of
them may be depended upon to give
the rated direct current voltage and
current when using the prescribed
chokes.

For CW work or for use in transmit-
ters where the Class B modulator and
Class C amplifier plate voltage are to
be taken from one supply, the excellent
regulation of these matched units is
desirable. When the bleeder, R, is of
such magnitude as to drain approxi-
mately 10% of the rated current, the
regulation of these supplies is approxi-
mately 15% and the ripple 1s approxi-
mately 1%.

The power supplies using the trans-
former T-1, marked with an asterisk,
are dual supplies; that 1s, power is
supplied at two direct current voltages
simultaneously. The dual supplies using
the transformers T-19P38 and T-19P71
use two chokes in each B+ lead, and
the proper chokes are specified opposite
these transformers. For the dual sup-
plies using the transformers T-19P57
and T-19P70, two chokes in the high
volrage center tap connection provide
filtering for both the direct current
voltages obtainable. The rated second-
ary load currents of each of these four
dual plate transformers may be de-
livered simultaneously. But, when it is
desired to use only the low voltage
tap-on any one of these dual units, the
current rating of this tap 1s then equal
to the sum of the current ratings of
the two sections.

The filament transformer chosen for
each plate supply is designed for mount-
ing underneath the chassis. The plate
transformers and chokes are supplied
with black cases to provide not only
matched electrical performance but
also matched appearance in the rig.

The T-19F83 flament transformer
supplies the flament of a 5Z3, the
T-19F88 is for 866]R’s and the T-19F90
is for 866’s. The T-19F78 filament
transformer 1s to be used with a 573

and 866JR’s.

T-2
CH-1 CH-2
g 010
T MDD == ZMFD R
B
- T
8 866
A
Power DC Volts DC Volts input Smoothing Fil.
Trans. from from DC Choke Choke Trans.
T-1 Tap A Tap B MA CH-1 CH-2 T-2
T 19P54 400 150 T-19C39  T-19C46  T-19F83
T-19P55 500 400 250  T.19C36 T-19C43 T-19FS8
T19P70% 750 100 T-19C36  T-19C43  T-19F88
100 225 T_19F83
TI9P56 750 600 225 T-19C36  T-19C43  T-19F88
T_19P57% 1000 125 T-75CS1 T-75C51  T-19F78
400 150
T_19P58% 1000 200 T19C35  T-19C42  T-19F90
750 150 T-19C30  T-19CH  T-19FS8
TA19P69 1000 750 300  T-19C36  T-19C43  T-19F90
T19P71% 1250 125 T-19C39  T-19C46  T-19F90
400 200 T19C35  T.19C42  T-19¥83
TA19P59 1250 1000 300 T-19C36  T-19C43  T-19F90
T19P60 1500 1250 300 T-19C36  T-19C43  T-19F90
T-19P61 1750 1500 300 T-19C36  T-19C43  T-19F90
TA19P62 2000 1750 300 T-19C36 T-19C43  T-19F90
T-19P63 1250 1000 500  T-19C38  T-19C45  T-19F90
T-19P6+ 1500 1250 500 T-19C38  T-19C45  T-19F90
T19P65 2500 2000 300 T-19C36  T-19C43  T-19F90
T-19P66 1750 1500 500 T-19C38  T-19C45  T-19F90
T19P67 2000 1750 500 T-19C38  T-19C45  T-19F90
T19P68 2500 2000 500 T-19C38  T-19C45  T-19F90
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