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April 22, 1953

Subject: Bulletin #3-1, Viking I Transmitter
Modification B . (1 - 4100)

Dear Viking I Owner:

Meny Viking I owners have expressed a desire for improved low frequency
audio response. OQur Engineers have developed simple ecircuit modifications, easily
installed, which will extend the usa®dle low frequelcy response to 259 cyeles and
will attenuate high frequency respouge above 3000 cycles. Lowered distortion mnd
reduced high frequency side bands also result from theze changes and serve to im-
prove audio qualiiy,

1f you would like to incorporate Modification B in your Viking I trans-
mitter, the necessary components and detailed lnstructions wiil be mailed postpaid
upon receipt of the order forw below and your remittance of $1.00. Modification B
for Viking I consists of':

- 10 md., 25 volt electrolytic capacitor,
- 0L mfd. 1500 WV cersmic disc capacitor.
- iength of spaghetti tubing.

~ instruection sheet

- 1.0 megohm 1/2 watt resistor. (ry =
- 470,000 ohm 1/2 watt resistor.

- 22,000 ohm 1/2 watt resistor.

- 470 ohm 1/2 watt resistor.

- 22 ohm 1/2 watt resistor.

N F= 4 et
—

Very truly yours,
E. F, JOHNSON COMPANY

E. T. HERBIG, Jr.
General Sales Manager



MODIFICATION B FOR VIKING |l TRANSMITTER

(Equally applicable to all VIKING ] Transmitters)

Incorporation of Modification B in the VIKING transmitter will extend the usable
low frequency audio range to 250 cycles and will further attenuate high frequency
response above 3000 cycles.

The change is accomplished by converting V2, the 6AU6 audio driver to a triode,
removing the feedback circuit and changing plate and screen resistors of V1, the first
audio stage, to higher values. Total audio gain is slightly higher.

The 23.1033 modification kit consists of the following material;:

1—470,000 ohm %% watt resistor.

" 1—1.0 megohm %% watt resistor.

- 1-—470 ohm 3% watt resistor.

¢ ¥4 =< 1-—10 mfd. 25 volt electrolytic capacitor.

1—.01 mifd. 1500 WV ceramic disc capacitor.+
2—22 ohm 1% watt resistors.
1—length of spaghetti tubing.

- 1—22,000 ohm 12 watt resistor

The following items furnished for Viking II Transmitters, are not required for
Viking I:

1--56 ohm 1 watt resistor.

1—10,000 ochm 2 watt resistor.

1—.1 mfd. 400 volt tubular capacitor.
1—23.1301 relay plug.

Affected portions of schematic diagrams are shown below.
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Detailed Instructions for Incorporation

Loosen the audio driver transformer T3 by removing
its mounting screws.

"f‘iiRemove the black lead of T3 and wiring harness lead

22B (black) from terminal board X18. Slip a 1” length
of insulated tubing over lead 22B. Solder lead 22B to
the black lead of T3. fAfter cooling, slide the tubing over
the solder joint.

..Remove R9, 220,000 ohm 1 watt resistor from terminal

strip X18.

. Remove C5, .01 mfd. capacitor connected between pin 7

of socket X2 and the termipal of X18 nearest the center
of the chassis.

. Remove RS, 47,000 ohm 1 watt resistor connected be-

tween pin 6 of X2 and the center terminal of terminal
board X19.

02 mfd. capacitor connected between pin 6
of X2 and ground.

Remove R4, 220,000 ohm 1 watt resistor connected be-
tween pin 5 of socket X1 and the terminal of X19 nearest
the front of the chassis.

*-ﬂS; Remove R3, 470,000 ohm 1% watt resistor connected be-

-9.

n—] n

- '11'.
]2,

- 13..

tween pin 6 of socket X1 and the terminal of X19 nearest

the front of the chassis.

Remove R7, 220 ohm 12 watt recistor connected be-
tween pins 4 and 7 of X2.

Connact the 1 -megohm Ja-watt. raecistor from the-modi~ .
ﬁcatlon kit between pin 6 of socket X1 and the terminal
of X19 nearest the front of the chassis. Solder at pin
6 only.

Solder the 470,000 ohm % watt resistor from the
modification kit betwezn pin 5 of socket X1 and the
terminal of X19 nearest the front of the chassis.

Connect the 470 ohm 14 watt resistor from the modi-
fication kit between pins 4 and 7 of socket X2. Solder

at pin 4 only.

Connect the positive terminal of the 10 mfd. 25 volt

7 capacitor from the modification kit to pin " of X2, the

negative terminal to the ground lug at the rear of ter-
m.:.nal board X19. Solder at both points.

~14) Between pins 5 and 6 of X2 solder the 22,000 ohm

.
q-"!.{._l_ﬁ.'

- 17.

- 18.

1, watt resistor from the modification Kkit.

Unsolder the plate cap connectors from the blue and
brown leads of the modulation transformer T4. Pull the
leads back through the grommet in the chassis.

. Train the blue lead to the terminal of X18 nearest the

center of the chassis, trim to length, strip 9" of the in-
sulation and tin the lead with solder. Connect but do
not solder to the terminal. Save the excess length of

blue lead.

Train the brown lead to the terminal of X18 adjacent
to the end terminal to which the blue lead was previously
connected. Cut the brown lead to length, strip %" of the
insulation, tin with solder and connect to the terminal
second from the end of X18 nearest the center of the

chassis.

Connect the excess lengths of blue and brown lead to the
corresponding terminals of X18 to which the transtormer
leads of the same color were connacted. Do not solder.

- 19 ‘Solder the .01 mfd. 1500 volt ceramic disc capacitor from

«+ 20,

- 22.

the modification kit between the end terminal of X18
nearest the center of the chassis and the next adjacent
terminal. Don’t permit the capacitor to touch the chassis.

Run the blue and brown leads from X18 through the
grommet between the 807 sockets. Slide a 12" length of
insulating tubing over each of the leads.

Strip 38’ of insulation from the brown lead, tin with
solder. Trim one of the leads of a 22 ohm 14 watt re-'
sistor from the modification kit to about 3%”, form a
hook in the lead and solder to th=2 brown lead. In the
same fashion solder the other 22 ohm 1% watt resistor to
the blue lead.

Solder an 807 plate cap to each of the remaining 22 ochm

resistor leads. Shorten the resistor leads so that the
plate cap connector is close to the body of the resistor.
When the solder connections are cool, slide the insulated
tubing over the resistors and the ends of the plate cap
connectors.

NOTE: It will no longer be necessary to observe polarity
when connecting 807 plates.

23. ISecure the audio driver transformer using the original

- hardware.

THE FOLLOWING INSTRUCTIONS APPLY ONLY TO

24.

29.

26.

2.

28.

VIKING 1l TRANSMITTERS

Remove L22, 4.7 microhenry choke connected between
pin 3 of socket X17 and the end terminal of X250 nearest
the crystal socket X15.

In place of L22 just removed, solder the 56 ohm 1 watt
resistor from the modification kit.

Looking at the front deck of the bandswitch, SW4B, from
the shaft end, refer to the upper left hand terminal as
No. 1, the adjacent terminal No. 2 and the balance of
the terminals in consecutive order in a clockwise direc-
tion, the last terminal being No. 7. The 10,000 ohm 2
watt resistor from the modification kit is to be installed
between SW4B and the exciter shield. Cut to length and
solder the resistor leads, one to terminal No. 4 of SW4B,
the other to terminal No. 1 of SWA4B.

(It is assumed that Modification A has been installed or
that the subject Viking II transmitter conforms to the
Schematic Diagram, Figure 12, in which the 6AQ5 clamp-
er tube V28 appears.) Connect the .1 mfd. 400 volt ca-
pacitor from the modification kit between pin 5 of socket
X3 and the terminal of R30 to which R29 has been pre-
viously connected. The end of the capacitor marked
“oround’” or “outside foil” should be connected to X3.
Solder at both points.

Remove L15, 4.7 microhenry choke connected between
pin 7 of the VFO power socket X12 and the terminal
of X24 to which the green harness leads are connected.
Wind a self-supporting, single layer, close wound choke
of No. 20 or No. 22 solid insulated wire, 34” inside dia-
meter, 15 turns. Solder this choke in place of L15 just
removed.

The connector 23,1031 will serve ic connect an antenna
changeover relay to the antenna relay socket J5 on the

rear of the Viking II chassis.
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Viking metering information

Signal ) Wire cnlgf_ +
Modulator Cath. Violet

Final Cath. Black (Gmd)
Gnd Drive White
Bufter : Gray

Osc. I Blue

_Wire cofor -
Yellow
Yellow
Orange
Black {Gmd)

Brown

SIET T

| Addt info.

Shunt #2

Shunt # 1

Shunt # 4

Shunt # 5

Shunt # 3
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By JOSEPH W. SEMKOW, wriip
Senior Field Engineer
Raytheon Manufacturing Company

Front view of the
author’s "Viking I”
alter modification.
Note the 660 holes
that have been =
drilled In the top B
for hea! dissipa- |
tion, Unit on top of
fransmitier is a
variable voltage ad.
juster, Reler to text.

How one ham "hot-rodded" his "Viking I" to provide increased

power. A similar technique could be applied to other rigs.

OST of us are not happy with our
transmitters for very long, with
the result that we are constantly

striving to get the utmest out of our

rigs. For the three years that the au-
thor has been operating his Johason

“Viking I'" at an average input of 200

walts, he has been deluged with ques-

tions from other hams on how they,

too, could duplicate this operation. A

number of these gquestioners have

adapted the circuilry to their own rigs
and are enjoying similar performance.

For the benefit of other *Viking 1"

owners, the changes will be described

in this artiecle.

Whenever it is possible to inerease
power 3 db (twice power) without too
much expense or too great difficulty,
the technique for accomplishing this
increase is well worth investigating.
The added power helps make up for
other deficiencies that may exist in
the ham station, such as poor antenna
or location and QRM. Before going
ahead with the suggested changes to
vour "“Viking,” eertain principles and
points should be understood by the
reader. Facts will be presented and
substantiated by meter readings.

The author’'s transmitter was pur-
chased second-hand and has been in
operation for over three years. Operat-
ing time averaged about 1500  hours
per year at 200 watts. No majc:}' part
failures have occurred. The origiral
41232 tube is still in the cireuit and has
never shown any perceptible color on
its plate. Plate voltages on the 4132
and 807 modulators are 800 volts d.c.
Plate current to the final amplifier av
erages between 275 and 285 ma. Statie
plate current on the 807 modulatbrs

averages 75 to 85 ma. On modulation
peaks it increases to approximately 200
ma. Slight coloring of the plates is vis-
ible but does not hinder or harm any
of the components.

Grid current is always adjusted at
this station until no further increase in
antenna power output is noted. Any
current in excess of the necessary
amount lor optimum output is wasted
in tube heating and harmonic genera-
tion.

The manufacturer of the “Viking"
transmitter rates the power transform-
er and filter choke as capable of 350
ma. continuous duty at normal temper-
atures, Most transformers and_chokes
can sustain considerable overloading
without any failure if some method of
cooling is provided. This will be one ol
the modifications required. The trans-
formers are encased in a dust shell
which also protects the windings from
getting scuffed or damaged. They are
so well enclosed that the windings do
not get ventilated and cooled. Direc-
tions are given in another part of this
article for cooling the transformers.
Before modification, the 4D32 operated
conservatively at 600 volts d.c, and 250
ma. as suggested by the manufacturer,
but extensive tests conducted by the
author over a three-vear period at in-
puls in excess of 200 watts (800 volts
d.e. @@ 250 to 300 ma.) have resulted in
no apparent damage to the tube or
other components,

To increase the audio power output
of the 807 modulators and improve the
general'quality of the “Viking I some
changes are made to the speech ampli-
fier and driver stages. In the original
“Viking," as designed by the manufac-

turer., a BAUC type tune was utilized to
drive the B0T modulators. This was
adequate when powers of 50 or 60
watts were desired for inputs of 100 to
120 watts. When the power to the final
is "souped-up"” to 200 watts input, this
becomes inadequate. The [(ollowing
steps were taken. First, it was deeided
that 1t was poor pelicy to try to drive
the 807 modulators with a high impe-
danece driving source such as the 6AUS
tube. It is a much better voltage am-
plifier than a power driver. The author
made up a small right-angle aluminum
bracket and mounted a miniature
socket on this bracket., This assembly
was mounted underneath the chassis
of the *Viking'™ near the speech ampli-
fier circuits (see photo). A BAQS was
installed in the socket and wired as a
triode. The former 6AUb6 driver cir-
cuit, of course, was disconnected.

The onginal feedback loop from T,
the modulation transformer, to the
cathode of the former 6AUG driver is
removed and modified as follows: The
new negative feedback loop consists of
R, and €. The feedback is now im-
pressed on the ecathode of the driver
and helps correct for any distortion
that may be created in either the
driver or modulator stages.

The former 6AUS is now utilized as
a voltage amplifier to drive the 6AQS.
The screen resistor is changed to a 1
megohm, ' watt unit similar to the
first stage BAU6. Both stages now
have 1 megohm sereen resistors. Addi-
tional filtering is added to the screens
in the form of 20 ufd. capacitors (see
schematic). The cathode resistor of the
second BATE (foermer driver) is now
changed to a 2000 ohm. 1% w. unit.
Degenerative feedback is encouraged
al this point and no capacitor should
bypass this cathode.

By shuni-coupling the driver tube to
the driver transformer 7', we improved
the quality. No d.c. current on the pri-
mary results in the absence of mag-
netizing current and its associated ill
effects on the transformer.

Now we increase the power output
capabilities of the “Viking" transmit-
ter. First, remove the 3R4G reetifiers
and their associated octal sockets. In-
stall two 4-prong Amphenol or equiva-
lent sockets. Rewire the filament cir-
cuit so that it is in series across both
ol the sockets rather than in parallel.
This provides 24 volts a.c. agross each
tube socket. Install 866A type recti-
fiers of the 3B28 type. Do not try 816's
or 866 Jr.'s as they cannot handle the
current needed. Do not be concerned
about the slight additional filament
current requirements of the 866's.
Bring the transformer high-voltage
leads to the to» caps of the B66A’'s and
vou have completed another step in the

RA2IO & TELEVISION NEWS
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modification. Just making this change
alone without having done anyithing
else to your transmitter will improve
performance. It does two things., It
oliminates the former high voltage in-
ternal drop of the SR4G. This drop
varies with load which makes the prob-
lem more severe, The modiulator cur-
ronit  does  varv  considerably  under
modulation, therefore, the internal re-
sistance in the SR4G rectifiers varies
and provides poor regulation. You
probably have already noticed that un-
der 1009 modulation, plate current in
the final amplifier varies considerably
nnder modulation, With the S66A In-
stallation you will note a stabilizing ol
thic final amplifier ecurrent variation
and also a decided increase in plate
voltage. The voltage which previously
was approximately 600 to 650 volts d.e
will now he from 650 to 720 volts d.c.,
with correspondingly inereased current
drawn by both the final amplifier and
madulator

Schemaltic diagram of the “Viking 1"
the parts list were added to the eriginal circuil A few miscellanecus paris,

With 1le change to 866A's and in-
ereased high-voltage output, static cur-
ront on the modulators will have to be
correspondingly reduced as suggested
in the Johnson manual, Adjust the tap
an B the bleeder resistor, until you
draw approximately 75 to S0 ma. Al
this point it might be mentioned thal
additional filtering, in the form of a 3t
or 40 afd., 450 v. capacitor, would not
impair transmitier quality il it were
installed from the tap to ground. This
sdditional filter would tend to hold the
sereen voltape variations to a mini-
mum under modulation. This i1s desir-
able but not necessary, Changing the
Bleeder to a higher value would he also
desirable, although not necessary. It
would help to reduce the heat eaused

by the inereased voltage now across
the bleeder
To [arther increase power soo that

youl can operate at 2000 watts input or
hoetter, another modification 18 neces-
sary. The rectificr change will permit

a power input of from 150 to 175 walls
but the next change will permit a tur-
ther inerecase in power, At the rear
and center of the “Viking"” chassis
there is room to mount another Awi-
phenol 4-prong socket, II you already
havie a line voltage adjuster then your
expenses are minor. 1f vou don't own
stich a unit you will have to “hig deal,”
“hee” or buy one, A short cable con-
pneets the adjuster to the back of the
“Viking” chassis i a 4-prong plug
which plugs into the socket therein
The high-voltage primary is brought
out to this socket. II one decides to
<ell his transmitter it is a simple proc-
rss to insert a dummy plug with appro-
priate jumpers and restore the *Vi-
king" to its original condition, less {n
adjuster. See schematic on this modili-
cation. The line-voltage adjuster
vidos a means of lowering the voltages
for “tune-up’” purposes and operation
with lower power for local “rag-chew-
ine.” This provision is deemed neces-

with the changes incorperated as suggesled by {he author. The starred items in

such as sockets, elc., are nol specified.

(OPTIONAL )
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“"Viking" is now a “hot-
rod” and must be operated as such
This is particularly important when
changing bands where it is possible for
the final amplifier to be far from reso-
nance and operating with full grid
drive. When the line-voltage adjuster
15 cranked wide open so that one has
approximately 130 volts on the primary
al  the high-voltage transformer il
causes a decided increase in exciting
current of the primary. This appears
in the form of heat and brings us to
Lhe problem ol adequate cooling,

Although the author's “Viking"” has
been operated for over three vears
without cooling recently the following
precautions have been adopted. For-
merly it was impossible to touch the
top of the transmitter case or any of
the internal parts, especially the trans-
lormers. The heating was considerable.
Alter some research into the possible
harmful effects of heating on trans-
lormers and other components the fol-
lowing changes were made. See photos
ol perforated top of the transmitter
case and transformer shells.

You may find some better means for
mounting your blower or may decide to
use another type: nevertheless, a hlow-
er 1s advisable

sary since the

The author mounted a
small 4-bladed blower just above the
crystal holder and on the vertical alu-
minum shield which divides the erystal
compartment [rom the final amplifier.
See photo. The blade hangs over the ver-
fical shield and part of the blast cools
the 4032 and the remainder moves the
heat which c¢ollects at the upper part
o0f the case. Transformers T. (high
voltage) and T, imodulation) as well
as OH, (filter choke) are dismantled.
The shells are removed and drilled as
indicated in the photographs. A num-
ber of holes arve drilled into the upper
top, sides, and hottom sides to provide
a chimney effect for air movement
near the windings, Some of the wind

from the fan penetrates these holes {or

E!FI‘ '

LA s,

cooling, Six-hundred and sixty 14”7
holes are drilled '+ apart on the top
case to Turther vent anv heat. With

this additional modification it was pos-
sible to operate at 250 watts input with
room temperatures of 75 degrees for
several hours and upon checking the
temperature of the transformers and
cabinet found that they were only
comfortably warm, Cooling should be
a “"must” in the modification of the
“Viking."

By the way, while you have the shell
removed from the modulation trans-
former it is a good idea to bring the
BOT plate leads out the top of the shell
through %" grommets.

Another worthwhile modifieation is
the adjustable modulator hias provi-
sion. With the increased plate voltage
applied to the modulator one should
correspondingly increase the negative
bias to the 807's. This problem can be
easily remedied by referring to the
schematic and following information.
Assuming the negative bias to be from
—35 to —40 volts at full power, one
can readily see that when the plate
viltage is reduced in order to work
come local or lo operate at, say, 50
watts 1nput, a condition arises where
the bias voltage would be excessive
and in the cut-off region of the 807's.
This would cause excessive distortion
at low power. By mervely drilling a 3."
hole just above the “drive-control” on
the front pancl and mounting a stand-
ard 5000 ohm, 2 watt potentiometer,
we can control the hias to suit any
condition. Wire the control and bias
circults as per schematie

We should take hints {rom our good
Iriends in the high-fidelity business and
use ample decoupling and filtering in
the speech amplifier. This transmitter
is capable of exceptional quality if
wired in the manner indicated in the
schematic. Contrary to peneral belie
that all that is necessary is communi-
cations quality, the author of this ar-

ticle firmly believes that good quality
will work more DX than restrieted
speech response. By nature and in our
everyday life, we as individuals are ac-
customed to listening to a reasonably
wide range of frequencies both extreme
lows and the highs. When we endeavor
to modify this to some limited range.
we creéate a falsetto or unreal situa-
tion. How many times have vou tried
to listen to a phone signal when your
receiver was switched into the crystal
sharp position. All you saw was vour
"S" meter reading, possibly, an “S7°
level but practically no audio was au-
dible. Therefore, it behooves us not 1o
cut out the lows excessively or we
have no modulation when listened to
by sharp receivers. Conversely, if we
reduce highs excessively and encounter
a great deal of QRM no intelligence is
possible. A signhal with a good share of
highs can often he read when the re-
cenver is considerably detuned from the
carrier frequency, Too wide a hand-
pass, ol course, takes up considerable
room in the speetrum. To summarize,
the author feels that too much stress
1s placed on reducing the lows heecause
they consume too much power and too
many restrictions on the highs likewise
cause a dropping of intelligence.

The modified “"Viking™” will give ex-
cellent audio response from 70 to 3000
cveles. The quality will be relatively
free from excessive phase shift and
distortion and should have clean side-
bands., Transmitters equipped with
clippers and limiters improperly ad-
Justed ean do more 1o mess up the
amateur bands than transmitters not
s0 equipped. Often we read articles
claiming 3 db or more increased power
output by just adding a clipper or lim-
iter (audiol, but careful listening and
study will reveal that although 3 dh
more signal is available to the modu-
lator it is of a type loaded with distor-
tion, The human ear is accustomed to

(Continwed on wrge 120

Top view of the transmitier showing the cooling procedures
adopted. Note holes drilled in transformer cases and in top
and the four-blade blower mounted above the crystal section.

A portion of the bottom chassis view of the transmitter. The cir.
cled section shows how the new BAQS5 driver tube is mounied.
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"Souped-Up Viking 1"
(Continued from page 68)

listening to words and syllables that
have a depth of amplitude. That is
what ereates, in part, what we call in-
telligence of speech. If we take the
same words and syllables and try to
create a falsetto by making their am-
plitudes all equal or near so, then we
no longer have good intelligence. It be-
comes a new ‘‘noise” or anything else
vou care to call it. Intelligence is often
lost because of the “unnaturalness.”
Definitely, we hear a louder signal
(noise) but is the readability any bet-
ter? You may sound louder but not
necessarily clearer.

S0 to all you “hot-rodders” may your
transmitters take on a new zest for
life. You now have a "“new’ trans-
mitter and this should keep yvou happy
for a few months until someone else
finds a better way or has another
thought. May your “Vikings" purr
along as well as mine does for many
years to come. —30—
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