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VIKING THUNDERBOLT OPERATING MANUAL

INTRODUCTION

The Viking Thunderbolt is a self contained radioc frequency power gmplifier
capable of CW and AM, SSB or DSB linear operation cover a contlnuous frequency
range of 3.5 to 30 megacycles. The amplifier employs Two Type 4-LOOA tetrode
tubes in parallel, bridge neutralized, which permits power inputls of 2000 watts
P.E.P. linear with suppressed carrier, 800 watts AM linear, and 1000 watts class
C continuous wave. Drive requirements are approximately 10 watts from a well
regulated exciter for c¢class AB, linear (SSB and AM) operation and 20 watts for
celags C (CW) operation., TVI suppression, spurious filtering, rigorous shielding,
and parasitic oscillation suppression are included in the amplifier design.

The complete Thunderbolt amplifier inecluding high voltage, regulated screen
and regulated bias power supplies is contained in a cabinet 21" wide x 11 5/8"
high x 16 7/8™ deep. The total weight is 120 pounds.

CAUTION Operation of this equipment involves high voltages which are dangerous to
Tife and the operator should observe proper safety preecautions at all times. Always

remove the power plug when the amplifier is out of the cabinet. Make a habit of

using a grounding hook with an insulated handle which can be hooked on to the
rectifier tube caps whenever working inside the amplifier,

TNSTALLATION

1. Observe all packages for damage due to mishandling or abuse during shipment,

2. Open all packages and inspect contents for hidden damage or missing parts.
Remove amplifier from cabinet. |

3. Report all claims for transportation damsge immediately to the carrier and
not to the E. F. Johnson Company.

4. Report any missing parts to the distributor.
5. Power Transformer Installation

s, In wired units, the transformer was tested in the amplifier, removed, and
shipped in a separate container to avoid shipping damage. All wired
amplifiers are shipped wired for cperation from a 3 wire, single phase
230 to 250 volt 50/60 cycle power source with a grounded neutral. t is
preferable to operate this equipment from this type power source, 1If it
is necessary to operate from a two wire, single phase 115 volt 50{60
cyele source, the amplifier may be converted from the 230 VAC circuit as

described in section BSe.

The three wire cable connecting the Thunderbolt to the 230 VAC power
should be Underwriter Laboratory approved with current rating of 15 amperes.
The grounded neutral wire of the cable must be connected to the power plug
P101 so that it contacts the wide contact of Jl0l. The two other wires of

the cable should each connect to a narrow contact in J101, as follows:
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neutral wire, wide contact __m**{(f“
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narrow contact, 115 VAC

)

.

CHASSTS narrow contact, 115 VAC

Disconnect the leads from the 2 mfd Z0CC volt nowinal W.V. filter
capacitor and remove it from the unit. Install the power transformer in
the rear left corner on the top of the chassis so the four mounting studs
fit into the hoies provided snd the five Leads feed thicugh the 1 1/8"
diameter holie near *the back of the resiaztor voard as shown in Figure A.
Secure the transformer to the chassis with a 1/4" lockwasher and a 1/4-
20 hex nut on each stud. Make the following conpections:

1. Connect the red lead with y=llow tracer ue the screw terminal on the
capacitor board CHY \Figure C;.

2. (onnect the black wire with green tracer %o terminal 1 of TSl (Figures
1 - '
.

anda T;.
3, (Conrect the white wire %o terminal 2 of &L,
L. Connect the black wire no tzrmicsl 3 of 151,
5. Conrect the black wire with red “racer to ferminal L of Tel.

Conversion to htwo wire 115 VAC operativun is accompiished by making the
following changes:

1. Disconnect the black wigre with white tracer from terminal 1 of TSl
(lead from FHLGR)Y, remove solder werminal, end solder uo terminal 2 of
FH1CL. Fuses FICL and FlL02 are now comnected in paras.lel L6 carvy
the larger curvent.

2. TRemove the jumper wire (white wire with black tracer) from terminal 2
of TS1 and connect this end Lo Terminal 1 of M, Feaceve e wihide - block browy
¥ 20 wire from Jermingl 2 TS! and conntel i do Jormineld [T .

3., Make twe jumper wires Like the ope used sbove. (onnect one Jjumper wire
hetween terwinals 2 and B of T81. Conpect the other jumper wire be-
tween terminal 1 of 151 and the screw terminal at the end of TBI1.

4. Connect the two narrow contacty of the power piug P10l together with a

| short length of Nc. 16 tinned wire (Be sure the power cord is com-
pletely disconnected from fhepower sourca). The 115 volt power source
has one lead at ground potential and the other leac 115 volts above
ground and this poisrity must be ovserved when connecting the pcwer
cord to P10l. Coconect the 115 velt power lesd which is above ground
to the two narrow -ontacts. Connect the grounded 115 volt power lead
to the wide contact of F1GL.

Tnetall the 8 mfd fiilier capacitor and reconuect the two Leads.



e Tnatasghion

Cerefully “na%all all vazvum tubes in the appropriate scekets as shown in
Figures 8 and F.

Flace the PLATE SWITCH et OFF, tho FILAMENT SWITIH a%t ON, and aliow the
tubes to hest at least 30 ninutes bafore the initial applicaticon of high voitage
on the Gules. 'Mats filament ON time will permit the mercury in the 866A tubes,
which may have splattered upon the filaments during shipment, tc evaporate.

Sut.sesuent operation of the Thunderbolit will require only 1 minube of
filsment heating time before spplication of high voltage. This period 1s
sufficlent to allow the rtilas supply to reach full volwage anda the wube [ilaments
o regeh the proper temperaturs

Plate Surpreszzor Installation

After =ha wirved unit had been completely tested, the plate suppressors
snd plate ~onnectors (inciuding mounting hardware) ware removed forr shipmwent,
utilizing separate pacKaging. The piate suppressces {B1 and E2} shouldl be
mounted on the neutrslizing capacitor (¢) using the 6-32 x 1/4™ binding head
gserew and #0 lockwasher (Pigure A and F;. The shorter supcressor goes to VI
(4-4008 ‘7 the sockel on the right side, viewed from the front) and the longer
suppresscr goas to ¥2 (4-BOOA on the left side). Place the plate corneciors on
the tube caps and adjush the suppressor assemblies so thal the plate conmnectors
Go not fapose uadise stress on the tube caps. Carefully tighhen the sev screwe

or the plate conpacztors and then tighten the 6-%2 sorew on the neutralizing
capd-r-' r"'.ﬂ'.

Neatirarization

The wired explifiers are shipped from the factory neutralizel and need not
he repeusrallzed.

Teucralizasion iz adjusted with the amplifier cperating in the (W rode with
20 ma. of grid current and a 450 ma, plate current loading on 14 megacye l&q
(see Sactict DL forr tuning and loading procedwre}. Al propzr nediralizatic:
the grid cwmrent shocld seduce when the tank is tuneld off =i ﬁkar gl Oof r&—
sopaace slrhcugh a slight rise of 2 ma. or leszs of grid currentc is permisssble
on one 3ids of tank resonance. If the grid current increases 2n bthe o.gh
frequency side of Jank reschance, increase +he neuuLaliminF capacity by turiting
the asusralising capacitor (CE) olockwise. If the grid current increases on
the Iower sifds of tavk rasonance, decresse thp neutrzlizaticoa napa:ity. Proper
neutreiioation ig weually secured with the nevtralizing capaciter el at approX-
imabely 19 “ums fron the minipom capscity ssop position,

SGround Cornnections

Boxh the Viking Thunderbolt and the exciter chassis should be bonded to-
gether by a heavy copper wire or strap. The same type wire or strap ahould be
rsed to connscet the chassis to ar earth ground. Yhe length of the ground wire
should ue as short ss possible avoiding lengths which are & quarter wavelsngth
long on any of the operating frequencies. If the ground lead must be long, T
is fdesirsble to meke 1t3 length a 1/2 or full wave long on the operaving
freguencizs. In some installations, it may be advigable o insftail move than
one ground wiile, -

NOTE: Be sure she foor 2sbinet bLie rods and
)

-~ PR C o
20 mevews (with lockwashers)
— : — II..'| ._t —— ) J- . . - .'I . H + A - — [—
attoening the cabinet are tightenad securely.
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R. 10. Exciter ard Thunéerboli Interconnectich.
a. Pacemaker - Thunderboit Tnterconn2ctlicon

Makz up interconneching cables for interconnection of the exciter and
Thurdervelt amplifier as shown in the sketches below. Avold excessive
lengths of coaxial transmizsion Jlines.

N FiQg
Pacemaker Thunderovolt

| Blocking Bilas

/

Cperate Bias

Jr-Ta—
—

g: :E l ; %G ﬁrid

[

Bias Switching Gontrol Circuit Shiesl
GCanie-three #°2 or larger ¢irancsed wires.

rurderbolt Pacemaker
J2 JA g0 | J101 o3 JO
y ram [ - -1
g Danle
L Bia J)
L S - J__j
S0 ohr \
Coax - Y50 nhm Yesx €6 inches . ground wire
_ L al
g t:.lf 5 e | —-. ] > v
" | IR Switch |i T.ow Pass Pililter Directlona.
* Johnson Bc. Johnson No. [ Coupler, Jchnson '
(7 25039 D56 D0 No. 250.37 50 ohm Coax 0
i - —J 1 M ' Antenns or Matchbox
A 1 Tc Receiver

Tne output of the Pacemaker requires no external swamping for (W, SSE and AM
linear operation. Proper loading foi linear operation 1s provided by the

350 ohm grid losding resistor, R3, when the Thunderbolt grid switch is placed
in the "RES"™ {resistive) position., This grid switch position requires no
tuning of the gr:id circuit and is used for linsar operation.

For CW operation the grid switch is turned to the operating freguency
band, which switches the 350 ohm ecigtor out of the circult.
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B. 10. b. Ranger, Viking II or Similar Exciters - Thunderbclt Interconnections.

Make up interconnecting cables for interconnection of the exciter
and Thunderbolt amplifier as shown in the skeiches below. Avoid excessive
lengthe of coaxial transmission lines.

o ™
Vik II P10
Ranger oOr ing Thunderbolt
Ant 1 k ; |
ntenna Relay Jac __ﬂ,rfii Blocking
| Bias
75 l i L
I
Top !
o )
115 VAC g External Relay Operating
) _ - Blas
To Ant. Relay (not needed with TR switch)
Biag Switching Control Circuit Shielded Cable -
three #22 or larger stranded wires.
Ranger or Externs]l Relay
Thunderbolt Viking II - Gperated by Power
| //_ from J5
J2 Jl J102 J3
-t " - O . o ‘\\_
JLOL
56 I s
inches\ Blas Gable 2
}f 50 ohm coaX
\ Swamping |0Q.dnches M
Attenuator
X Ground wire P
TR Switch| (Low Pass Filter Directional

Wiy

Johnson Johngon Nos Coupler John-

No. 250-3 250-20 son 250-37 50 chm Coax to Antenna

or Matchbox

L. » To Receliver

In AM linear operation, these exciters will require an external
swamplng attenuator in addition to the 350 ohm resisior provided in the
Thunderbolt when the BAND switch is in the RES position. If the Thunder-
bolt is operated in the CW mode or TUNE position, the swamping attenuator
mist be switched out. Two swamping attenuators, JOHNSON Part No. 250-42-1
for the Ranger and JOHNSON Part No. 250-42-2 for the Viking IT, will be
availsble 15 March 1958.
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B. .0, Db.

This 6éb swamping attenuator may be constructed as shown in the diagram.

The atitenuator should be housed in a shielded enclosure to prevent

radigtion.

Ranger Attenuator

Input ol Output
f wuw»—l»—«
| J
R
Viking II -
Similar Exciter Attenuator
Input HJ |ICI dutput
|
7 R, R2 p
v d _ L_J

¢. Thunderbolt - T

i

i1

ten 1200 ohtm 2 watt non-inductive
resistors in parallel.

four 470 ohm 2 watt non-inductive
resigtors in parallel.

ten 4700 ohm 2 watt non-inductive
resistors in parallel.

L7 mmfd S00 W.V. mica capacitor.
83R-1 coaxial connector.

DPDT rotary switch.

150 mofd 500 W.V. mica capacitor

75 watt 115 VAC light bulb.

~32 Exciter Interconnections

Make up interconnecting cables for interconneztion of the exciter

snd Thunderbolt amplifier as shown in the sketches below.

Avoid ex-

cessive lengths of coaxial transmission lines.

HT-32 Control (utlet
SC3

P102
Thunderholt

Blocking Bias \(

1 e
0% 3p

“;:"a

Al \R
. \ Operating
Bias
= il I _
= = To Grid

Bias Switching Control Circuit

Shielded Cable - three #22 or larger stranded wires

12/57
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2 /58

Thunderbol® HT -32

o Jl JLCE <08 8509
" g . B U a -
| JICL
2 to b
inches |\ Biag Cable J
» T o0 ohm  coax
L]  Swamping 60 inches
Attenuator
4 Ground wire s
2 T% Switch Low Fase Directional -
— h”hﬁﬁﬂﬂ Filter Johrnd] Jtupler T ohm  Coax Lo Antenna
No. 250-39 son 1o .25000 ) Johngoen No. or Mztchbox
: 2n0) =37
= 1 T Recejver

Whan an HT-3¢ exciter is used the Thunderbolt bias leads in the
gbove cireuit shou:d be counected to pins 2, 3 and 4 of 308 in the HT-32.
A swamping attenuator [(JOHNSON Pari No. 250-L2-3; availsble 15 March 1958)
should be used on the RF output of tnz HT-32 and should be switched out
when driving the Thurnderboit in W opgration.

This &b swamping sttenuator way be constructed as shown in the
diasgram. The attenuator should be housed in a shielded enclosure to
rrevent radliation.

Input ‘fJ l Output
J ; B mrnin e ANy AL — ) i J
/. _
N
R3
Rl = twelve 220 ohm 2 waitt non-inductive resistors in paralilel.
Ry = four 68 ohm 2 watt non-inductive resistors in parallel.
R3 = tweive 82C ohm 2 watt non-inductive resistors in parallel.
J = 83R-1 ~oaxial connector.

S < DPDT rotary switch.



B, 10. 4. Tnuwdserbo.t - 2CA Fxeiter ntereconneciions,

Mak= up ircterronnzcuing rables for iantercconnection of the exciter
and +he Thunderbolt amplifier as shown ir the sketches beiow. Avoid
excesgive lengths of coaxial transmisaion lines.

PR
Regr Terminal Strip

8000000000 P

1

Grid-+* \
j: Operating Bias
Bilaz Switching Control Tircuit Shielded
Cables - three #22 or larger stranded wire.

|.|}-v-[

-i-l-...!

Thundserhol
=OA

Swanping

p ' e ' esisto
e o S gﬁﬂiii sigstor
al ¥ C - ﬁ ‘

ol

; | -
T | I A& E
U Bigs Labla JJ
| 66 inches 3¢ o Urax
L Guround Wirs l____
.
U | TR switen Low Fazs Fiitef Pirectioral
— . o 1 - . I - i
g  Jrhuson = 4ohuacn AOERLET ORI Mo T e Coax to Antenne
Ay CENE . £20-20__ .1 189k 230-37  or Matchbox

3 Ty Heceiver

The Thundsrbclt bias switzching leads shouvid be connected to term-
inals 8, 9, ard 0 at zh® 208 exclter ag shown in the above circuit.
The output of the 2CA ghould be swamped with 100 ohmg of resistance (three
330 ohm, 2 was% non-indut*ive resistoer: in parailel;. Due to the re-
duced ovtput of the 204 on the 15, 11 and 10 meter bands, the exciter may
not ke capable of driving the Thunderbolt t1o full power on these bands.
The swamping resistor wil. have Lo ke rewoved to drive the Thunderbolt
in (W op=racion.

e
I
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BE. 10.
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Navigator - Thunderboit Intercomnnacitlon.

Make up interconnecting cabies for interconnection of the excliter
and the Thunderbolt ampiifier as shown in the sketches below. Avoid
excessive lengths of coaxial ftransmissicn lines.

P12
Antenna Relsay Thunderbelt
Jack '
J3
© *~ o Antenna relay, O ™,
O -— 1f used Jumper of
- insulated wire
Bias Contrca Hwi'ch
Thunderbols Navigator
J2  J1 J10= A gien
-"| o ) 4] O -y b Al o - o
To Key —- To Antenna relasy
o if TR Switch is not
1__ 66 inches S ohm coax JJ used
- around wire ]
L
| Dirsecvional
i~ TR Switch Low Pass Filten Coupler
— Johnson cohnLson Jdohngon =0 ohw coax Lo
No. - . - . 250-37
0. 2)0-33 No. 250-20 Ho. 250-31 Antenna or Matchbox
‘ ' To Receiver

o swamping resistance load is reguired on the Navigator since it is
only capable of CW operation,
cribed in section D1.

The tuning procedure is the same as des-



¢. METERS, CONTROL AND FUSES

Refer to Figure K, Control Familiarization Chart.

1.

10.

12/57

PLATE CURRENT-POWER meter (M1) indicates the plate current of the amplifier and
the power input for plate veltage of 2000 volts. If the plate voltage is other
than 200 volts, multiply plate current and plate voltage 1o obtain watts input.

The MULT]-METER (M2) indicates the grid current, screen current, and plate
voliage as selected by the meter switch located below the meter. The top scale
reads the grid current directly and the screen current when the scale is
multiplied by 5. The plate voltage 1s read by the botiom scale and is in kil-

nvelts,

The FILAMENT SWITCH controls the filament, blas and screen voltages. IThe
filament switch must be turned on only when the plate switeh 18 1in the off
position. Bufficient time must be allowed for heating of the BChA Tilaments
and the bias and screen voltages to come up to value before the plate switch
is placed in the ON position. One minute is gufficient,

The PLATE SWITCH controls the high voltage. It must be in the OFF position
when the filameni switch is turned on or whenever the mode or coupling switches

are changed.

The MODE SWITUH selects the proper bias and screen voltage for CW, TUNE and
LINEAR operation. The CW position is used for Class C operation of the
Thundarbolt smpiifier. The TUNE position is used only for the tuning and
loading of the amplifier for linear operation. The LINEAR posliion is used
for AM, SSB and DSB operation of the amplifier.

The BAND SWITCH selects the input coupling coil and grid tuniag inductance for
continuous coverage from 3.5 to 30 megacycles. The RES {resistance} position
digconnects the tuned grid cireuit and places a 350 ohm swamping regsistor across
the grid circuit of the L-LOOA tubes. The RES position may be used with the
PACEMAKER (AM and SSB operation)}, the Ranger and Viking II (AM operation) or
any similar exciter whose cutput clrcult will load intec 350 ohms. For CW cper-
ation, the BAND SWITCH must always be in tuned circuit position for the de-
sired opersting band and not in RES position.

The GRIN dial controls the grid clrcult tuning capacitcr.

The PLATE PUNING control provides single knob tuning of the plate circuit in-
ductor and :apacitor from 3.5 to 30 megacycles. The PLATE TUNING control
also drives the siide rule type indicator.

The COUFLING contrcls provide switching of the fixed loading capacitors and
adjustment of the varisble loading capacitor to obtain the desired plate
current {loading).

The Thunderbolt has three fuses {F101, F102, F103) located at the rear of the
amplifier chassis and one fuse (F104) located on the Capacitor Board CHY. The
fuses protect the followlng circuits. |

a. Fl0l protacts all AC power primaries.

b, TFLO2 protects the high voltage transformer primary.



i0. o. F103 protects the filawent and low voltage transformer primaries.

{2

d. F104 protects the high voltage transformer secondary.

11. J102, the four pin socket on the rear of the chassis, provides contrel of block-
ing and operating bias. An external set of SPDT relay contacts {usually
available in the exciter) transfers the bias from bloeking tc operate iSee
Section B10). Blocking blas ls used during standby periods to cut off the
applifier thus reducing power consumption and plate dissipation and eliminating

diode noise in the receiver.

D. ADJUSTMENT AND OPERATION

1. W Class C Operatlon

The Thunderbolt Amplifier is operated as a Class ( amplifier for CW by
switching the MODE SWITCH to the CW position which selects the proper bias and
screen voltages. For this type of operation, the BAND SWITCH must be placed
in the operating frequency position and the GRID capacitor adjusted for res-
anance. The maximum permissible loading of the Thunderbolt is gecured when
the plate power input, at resonance, 1a 100C watts {plate current x plate
voitage) with £0 ma., of grid current drive. The Thunderbolt may be adjusted
to a lower power input by reducing the load coupling.

The Thunderbolt is adjusted for CW coperation in the following manner,

a. Place the Thuncerbolt PLATE at OFF, FITAMENT at ON, METER ati GRID, MODE at
CW, and BAND at the cperating Ifreguency.

b. Set tne Thunderbo.t dial positions to those given in Figure I.

c. Adjust the exciter and the Thunderbolt grid circulil Lo rescnance {tune
ORID for meximum grid current). Adjust the exciter output for 1D ma. of
grig current in the Thunderopalt.

d. Flace Thunderbo.* FIATE at ON apd adjust tns PLATE TUNTNE for resonance,
minimum plate currant (dip).

e, Increase the outpuf of tne exciter (keeping the exciter final in Tresonance )
for 2C mae. of Thunderbolt grid current. Adjust the COUFLING and PLATE
TUNING until 1000 watis input is secured at resonance. After each Iin-
cremental adjzstment, cf the COUPLING controls (coupling is increased with
increasing die) numbers), the PLATE TUNING is adjusted for minimum piate
current (dip). Tuning for aip should always be the last sdjustment.

f. Keying of the exciter will operate the amplifier. Since blocking bias 1is

provided on the grids of the 4-400A tubes, the plate current will be cut
of f during key up ccondition.
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Linear Operation

General

The Johnson Viking Thunderbolt uses voltage regulated bilas and screen
supplies and a well regulated plate voltage supply 1O assure good linearity
and low Gistortion. Although the Thunderbolt is very “clean”, the on-the-ailr
slgnal can be no better than the signal supplied by the exciter. For example,
a popular 20 watt exciter produces ralatively high distortion at the rated
output of 20 watts and, although it may be tolerable "barefooted”, it may cause
excegaive splatter when the signal is of much greater intensity due to the use
of a high-powered amplifier (The Thunderbolt gives a power increase of 60 times
in this case!). |

A 9SB exciter should be loadsd to rated input when it is used to drive a
linear amplifier in order that the inherent signal-to-ncise and suppregsion
characteristics of the exciter be fully realized. This requires an attenuator
or "swamping" load to abscrb excessive power when the exciter produces more
output than needed to excite the linear amplifier. The Thunderbolt operates in
Class ABl1 (gero grid current) up to a peak envelope power input of 1400 watts
and is driven into the grid current region, Class ABZ, to obtain the meximum
rated power of 2000 watts. When grild current starte to flow, the Thunderbolt
grid impedance drops thus presenting a variable load to the exciter. Tne eX-
citer should be heavily loaded so that the changing grid load has relatively
little effect upon the exciter. An exciter should have, preferably, an out-
put of 40 watis or more, swampei down, when driving into the Class AB2 reglon.
When in doubt, do not drive info the grid current region (1imit audio level to
the point where grid current just starts to flick upward) until careful checks
are made to assurs that thers is no splatter.

AM linear operation requires that the exciter be ioaded reasonably close
to its normsl operating level with the output then attenuated to prevent over-
driving the Thunderbolf.

Appropriate attenuators for typical exciters are shown in Section B 10.

a. Loading Point

The linearity of any linear amplifier is largely dependent upon the
loadineg and it is iwmportant, therefore, that a linear amplifier be properly
loaded. The Viking Thurnderbolt utilizes a unigue loading procedure which
compensates for differences in vacuum tubes and permits optimum loading
without the use of an oscilloscope.

With exciter interconnections properly made (See Section Bl0}, tem-
porarily disconnect the coaxial cable from the input coaxial fitting, J1,
on the Thunderbolt. Place Thunderbolt MODE switch in LINEAR position,
PLATE OFF, FILAMENT ON. Turn on exciter, turn Thunderbolt PLATE ON and
record the plate current ,:;EgDma (should he between 200 and 300 ma). This
value is the static plate current and will now be used to determine the
proper plate current loading point per the following chart:

tatic Plate Current Loading Point, MA
200 325
220 340
235 350
250 360
275 372
300 390
- 12 -
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Pick the loading peoint n=arest the static plate current previously
recorded. Hencsforth, this loading point plate current will serve on all
bands as the proper ILoading point for linear operation. For example, a
static plate current valus of 25C ma calls for a loading point value of
360 ma.

Linear Operation Loading Procedure

The loading procedure for linsar operation of the Viking Thunderbolt
is simply this: In the TUNE position and with four {4} ma grid current,
adjust the PLATE TUNING and COUPLING controls ic obtain the proper load
point éurrent {360 ma in the example above;. This establishes the proper
load point and the amplifier can now be switched to LINEAR mode and linear
operation commenced.

For the purpose of initial familiarization, a detailed step-by-step
loading procedure is listed belows

1. With exciter interconnections properly made {See Section B10), set the
Thunderbolit contro.s

MODE to TUNE

PLATE OFF

FILAMENT ON

METER GRID

BAND RES for Pacemaker, Ranger, Viking I and similar
units. Appropriate band for HT-32, 20A and
othzrs.

FLATE TUHI?%? Set per Figure I, Approximate Dial

COUPL NG fositions.

GRILL Tune for peak grid current in following step

if RES position is not used.

o, Turn on exciter and adjust exciter output for four (4) ma. grid current
on Thunderbolt. During following adjustments, readjust exciliter as
necessary to maintain 4 ma grid current.

3, Turn PIATE ON and adjust FLATE TUNING for minimum plate current {dip)
on vpper meter.

b, Adjust coarse and fine COUPLING controls to increase plate current read-
ing {elockwise adjustment increassz reading) to desired load point
current {See D2a, above). After each incramental adjustment of COUPLING,
the PLATE TUNING should be adjusted for dip, Adjustment for dip shounid
always be the last adjustment. T L

LA — = o et s il ok W TN

o
o

If the desired load point curr2nt cannot be reached in step 4, load
Just below the point where the plate current dip disappears.

ADDITIONAL COMMENTS ON LOADING OF THUNDERBOLT. Steps 4 and 5 above refer
to Linear Operation Loading Procedure and in particular to "plate current
dip"”. )

6. When loading for linear operation, there should always be a 25 to 3> ma
plate current dip when the Thunderbolt is fuily loaded. In the examplk
given, the load point current is 360 ma. If the 360 ma current is
obtained but a 25 to 35 ma "dip" (25 to 315 ma difference between out-
of -resonance plate current and dipped plate current) is not possible,
decrease the coupling to the point where this amount of dip is present.
Inetead of 36C ma, tha dipped plate current will be some lower value.

- 13 -
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1.

In other words, icad to the specified plate current loading point
whenever possible but in all cases decrease the loading (coupling)
to secure a 25 te 315 ma 4dip whenever such dip is not presént.

Excessive loading decreases the power output in the Thunderbolt or
any other linear amplifier.

This completes the loading procedure., Reloading will only be nec-
egsary if bands are changed, if frequency is changed appreciably
within a band, or different antenna systems used.

Turn PLATE OFF, switch MODE to LINEAR. Operation in the linear mode
may now be commenced by placing exciter in proper mode and placing
PLATE in QN position. In SE8B operation, the peak plate current meter
swing should not exceed a value which times the voltage equals 1000
watts {[for example, 455 mwa if plate voltage ig 2200 volts) as 1000 watts
meter reading is the maximum legal power permitted in the Amateur
Service by the FCC. With average voices, and due to the fact that the
inertia of the meter needle results in s reading considerably below
the true plate current, the peak envelope power input will be 2000
watts. The plate current meter has a time constant of 1/4 second

as required by the FCC.

Exciter Tuning

Johnson Viking Pacemaker

The Pacemaker exciter is Ted directly into the Thunderbolt with
the BAND switch in the RES position and no GRID tuning or external
swamping is required on any band, SSE or AM {See Section BlOa). Set
Pacemaker controls:

VFO and BAND desired band and frequency
MODE AM-HT

CARRIER TINSERT O

OPERATE STANDBY

AUDIO 0

Set Thunderbolt controls:

METER VOLTAGE (This position is used ©
avold pilnning the meter
in GRID position during
Pacemaker tuneup.)

MODE TUNE

BAND RES

PLATE QFF

FILAMENT . ON

PLATE TUNINE} Set per Figure I, Approximate

COUPLING Dial Settings

a. Turn on Pacemaker and load it sccording to Pacemaker tuning in-
structions to 0.2 ma grid current and 115 ma plate current. Be
sure that BALANCE MOD and EXCITER are tuned for maximum Pacemaker

grid current.

- 1L -



D, 2. ¢. 1. b, Turn CARRIER ZNGERT %o O, Thundserbolt METER to GRUL. Acjust CARRIER
INSERT for Thunderboit GRID current of fouuw f4 ma (LT grid currert
is above four ma with carrier insert at G, ad Juat SARRTER BATLANCE
controls to briang current down within range O lnezrt controlj.

|-r*1q1".

c. Load Thundartolt as Jesoribed in precesding section, DEbL. arn
PLATE egwitch OFF, MODE to LLINEAR.

d. Turn Pacemakar MODE switch to desired sideband for 588 QPERATION
ATD ADJUST CARRIER BALANCE controls for minimum plale current on
Pacemaker. Turn FLATE ON and advance AULIC control while speaking
inte microphons=., Maximum legsl powsr is obtainel when plate
current meter paaks resch approwimately 455 wa. The Tnunderbols
plate current may serve as a more zensitive indicator f'or CARRIER

-

BATAKCE &an J‘*Tmant

e. For AM OFERATON, tune up as in precsding steps. Wi th CARRIER
TNSERT at O, turr Pacemaker MODE switeh to AMLC. With PIATE
ON, advancze CARRIER INSERT antil the T underboit plate current
ig 375 ma. Advance AUDLC control, while #peaking into microphone
antil the plate current kicks upward siightly (a.pproximately 25 ma ) .
Monitoring Lhe signal and reports wiil incicste proper audio
getting.

f. For W (QPERAVICH. the RES positlon Is nov nged. BAND and ZREID are
adjusted on rroper froguency and loacing of Pacemekelr with 0.2
grid wa) need only be encagh o obtain 206 ma gr.d current on the

b - T

Tanfe~nasth as Aeasvibaed in ssxtion ...
2. AM Linear Operaticn with Ratgey, Viking 17 or Similar EAcliels

'ntereonness Lbe ﬁﬁuit&r sr Thionterpoit as shown in Jdeeticon Ei1Ch.
3

Set exciter on desicz? band with atterniator switched g% (60 attenuation).
Set Thundcerbol b uﬁnu?u;s.

METER JRLE
MOLF TUNE
BAND LES
PLATE OF
FILAMBNT . M
PLATE “WINING/ Sen pes Pilgurs T, Approximate
COUPLING | nial Settings.
P .

a. With normal glri current or the excitor aund with 1ts output
decouplad Lo avoid uUFVuT‘?lﬂg the Trindervolt. inocresss the

pxcliter onupiing to obhsin four CEhY ma Thunderbolt GRID corrent.

_.r.,.-_._

During following adJL&tmEﬂtE, readjust exciter ags necessary to

maintain 4 ma grid currant.

b. Turp Thunijerhclt PLATR ON and soed az dzscribed in Ssotion 7o .
myrn PLATE OFF ., Turn MODE 4o LINEAE.,

c. Switeh the avtesuator into the circult and inereass the exciter
loading %o where the Thunderbolt plate current is 3V wa ("Thunder -
olt PLATR ON, MCDE in LTNEAR;. Advance the aullo gain wrtile
d.

speaking into ths mizrophone witil the Thnurgerbolt plate current
Kicks upwari silightly.

12/57 - 15 -
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The exciter grid current should always be maintained at the

normal operating value. Using the specified attentuator, the
Ranger plate current will be approximately 75 to 90 ma and the
Viking II 100 to 190 ma when properly loaded. Although these
figures are below the normal loading for AM cperaticn, the loading
is still adeguate and the waveform very satisfactory.

HT-32 Exciter

Interconnect the HT-32 and Thunderbolt as shown in Section BlOe.

Set HT-32 controls.

BAND and FREQUENCY desired band and frequency
OPERATION STANDBY

FUNCTION DSB

RF LEVEL 0

METER COMPRESSION 1

AUDIO LEVEL G

Set Thunderbolt controls.

METER GRID

MODE TUNE

BAND desired frequency range

PLATE OFF

FILAMENT N ON

PLATE TUNING Set per Figure I, Approximate
COUPLING ,Q- Dial Settings

For S8B Operation

a .

Turn HT-32 OFPERATION switeh to MOX, advance RF LEVEL slightly
and tune DRIVER TUNE and FINAL TUNE for peak meter reading.

Adjust Thunderbolt GRID tuning for maximum Thunderbolt grid
current. Repeak HT-32 FINAL TUNE and adjust RF LEVEL for four
(L) ma grid current on Thunderbolt. Meintain 4 ma in following

loading steps.

Turn Thunderbolt PLATE ON and load as described in Section DZb .
Turn PLATE OFF. This completes the loading of the Thunderbolt.

Turn METER to VOLTAGE on Thunderbolt ﬁg prevent pinning meter on
the grid range during following HT-32 loading adjustment.

Adjust RF LEVEL, DRIVER TUNE and FINAL TUNE on the HT-32 for
just under meximum cutput (peak on meter) and adjust METER
COMPRESSION as described in HT-32 Operating Manual.

Switch FUNCTION to desired sideband, upper or lower, Thunderboli
MODE to LINEAR, METER to GRID, PLATE ON. |

Advance AUDIO LEVEL, while speaking into the microphone, until
Thunderbolt plate current meter peaks reach approximately L55 ma.
The HT-32 OPERATE switch may be placed in the VOX position for
voice-operste or used between STANDBY and MOX for manual operation.

- 16 -
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For AM {DSB) Operation

a, Follow procedure as detailed above for SSB Operation, steps a
through e.

k. Turn RF LEVEL to 0, Thunderbolt METER to GRID, MODE to LINEAR,
PLATE ON. |

c. Turn up RF LEVEL so0 that Thunderbolt plate current reads 375 ma.
d. Advance AUDIO LEVEL, while speaking into microphone, until a

very slight upward kick of the Thunderbolt plate current is
observed. Either VOX or MOX operation may be used.

For CW Operation

The attenuator should he switched out of the circuit and loading
accomplished as described in Section DI1.

20A Exciter
Interconnect the 204 and the Thunderbolt as shown in Section EBlOd.

For SS8B Operation

Set 20A for AM Operation on desired band, SPEECH LEVEL at 0. BSet
Thunderbolt controls.

METER GRID

MODE TUNE

BAND desired freguency range

PLATE OFF

PLATE TUNI?E} Set per Figure I, Approximate
COUPLING Dial Settings

FILAMENT ON
a. Turn on 20A and tune MIXER and AMPLIFIER for maximum output.

b. Tune Thunderbolt GRID for maximum grid current, retune AMPLIFIER
for maximum Thunderbolt grid current. Adjust CARRIER control for
four (4) ma Thunderbolt grid current. Maintain 4 ma in following
loading steps.

c. Turn Thunderbelt PLATE ON and load as described in Section D2b.
Turn PLATE OFF,

d. Adjust 20A for 88B coperation per 20A Instruction Manual. Turn
Thunderbolt MODE to LINEAR, PLATE ON.

e. Advance SPEECH LEVEL, wnile talking into the microphone, untill
Thunderbolt plate current meter peaks reach approximately k55 ma.
Either VOX or MANUAL operation may be used. |

NOTE: The power output of the 20A falls off on the higher bands making
it difficult to drive the Thunderbeclt to full output. It should be
possible to drive to the maximum Class ARl (zero grid current) power of
1400 watts on all bands. In fact, on any band the 20A distortion
should be checked when driving the Thunderbolt to 2000 watts or in the
grid current region.

- 17 -
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C.

b,

For &AM Operation

5. Follow procedure as detailed above for S8B coperatlion, steps a
through c.

b. Turn Thunderbolt MODE to LINEAR, PLATE ON. Adjust CARRIER control
for 375 ma plate current on Thunderbolt,

c. Advance SPEECH ILEVEL control, while speaking into the microphone,
until a very slight upward kick of the Thunderbolt plate meter is
cbgerved. VOX or MANUAL operation may be used.

For CW Operation

The swamping resistor should bte removed from the 20A and tuning
accomplished as described in Section DL.

- 18 -



Part No. or
Drawing No.

22.1079
22,1358
22,1439
16.1343
17.754=11
16.1001-11
16.1001-12
16.1345
16,1001-13
16.82-p7
16.1346
16.82-29
16.82-28
167 -4
159-125-3
154-38-2
22,1458
22.1427
22,1112
154-39-2
22.827

22.828

22,1048
p2.1h28
22 .860
22,9622
23.1301
23.1128-2
17.853-2
23.1127-6
17.1038
17.1039
22.,1182.2
22,1181 -2
22,1290
23,1291
18,750
23,1298
32.6k.4
23.1122-2
£23,1120-1
23.909-1
22.1137-2
115-256-15

12/57

Item
NG.

Bl02
B1G3
B10O4
BKT1
BKT2
BKT3
BKT4
BKTS
BKT6
BKT7
BKTA
BKT9

BKT1O

Cl
C2

C3
Ch

c5,6,7
c8,19,20

Co

VIKING THUNDERBOLT AMPLIFIER

Parts List

&
HWWMWOHRHRPROHEFEHROHEERREREED Iér

c11,15,16,17,18,
106,108,110,111,
112,113,114,115,
116,117,118,119,
120,121,122,123 21
C13,14,12,22,

23,24,25

Glo
Clol
Cc2l

c102,103,10k

CH1
CH2
CH?
CHL4
CHS
CHE
CHY
CHB
CHY
CHLO
CH11
CH1?
Dl
D2
D3
Db
D5
e

M R R R ERFEDBDROHERDEFWRE R

Description

Motor, 115 V, 60 cycles AC

Blade, 4" fan

Blade, 5" fan

Bracket, final tank and loading switch
Bracket, final tuning capacitor wmounting
Bracket, component, 1 3/16"

Bracket, component, 1 7/8"

Bracket, H.V. capacitor

Bracket, 2 7/32",component mounting

Bracket, 3

7/8" panel support

Bracket, blower and resistor board mounting

Bracket, H.

V., enorting switch

Bracket, H.V. grounding

Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,

Capacitor,

Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Chasgis

Cabinet

variable, T5L15
neutralizing

320E30 variable

300 mmfd 2500 WV

620 mmf 2500 WV

500 mmf', 20 KV ceramic
variable BT7SE20

005 mf ceramic disc

1000 mmf, 1500 VW disc geramic
001 mf mica

filter, 8 wf,2000 VDC oil

500 mmfd 500 VW |

30 mfd, 450 VW

Chassis rail

Panel

Sub chassis, VA tube

Shield, VR tube chassis

Bracket, meter shield

ohield, meter

Filter capacltor board assembly
Mounting board assembly

Mounting beoard, resistor, transite
Plate, grid compartment bottom assembly
Escutceheon, dial

Back plate and bracket assembly
Pulley, 3" diameter

Pulley, outside hub, 1 3/4" diameter
Pointer, dial

Bearing and shaft assembly

- 19 -



Fart No.

Drewing NoO.

L S ——

22 . 15362
23,1206
23.907-.2
23,007-14
13.123-12
1O 250
14,1392
14.139-9
i 13G-00
58.751-1
14, 568-1
©2,9C0-1
104-252
1CLh-264-2
13.760-2
23,910-2
22,5442
23,900-2
2 g.148
ERLLPGE-]
23,12952.2
35-#2?9
3. 108
E”»TuT
22,1309
16,161
1L6,13h7
6. 138
16,515
16.3.5-4
1¢.19-5
16, ';3'1?--&
16,1352
22 Ll
PP, L
20 Salkt
22, 79G.2
o, ‘*5-"
22,1135
Ti.43- 097
22.14785-2
o0 . agh_p
23,3203
16.895-2
P2 L1272
50,20
22.375
20 ThE
r'n -.‘h' 9
e . 119l

12/57

VIKING THUNDERBOLT AMPLIFIER

Ttem
No.

D7

8

DS

D10

[}

nle

D13

Dlh

nis5

D16

DL

ms

D19

D20

D2l

D22

Lok

025

D26

El

ES

E3

Eh,S

E6

E7

ES

B10

Eil

EL?

E13

Ell

Ei5

E16

F.04
F103
F101,102
FH1C1, 102,103
31,2,3,4
G5,6,7,14
a8
G9,10,11,12
G13

H

HW

HW

1101
1102,103
J1,2
J101
J102

Parts

.

M H D R EFHEREHEOAEFORNRE R HRERERMDEEROFRFONORERSHRARERRENORSPEREREEREREOHDWR

- 20

RE-S

Description

Pulley

Knob, 1 5/8" diasmeter

Knob, 1i00-0 skirted, 180"

Knob, iine indicator

Bearing, panel, 3/8-22

Shaft coupling, fiexibl

ghaft, 1/4" dia. 6 7/16" long, N.P.
Shaft, 1/4" dia.
Shaft, 1/4" dia. 6 7/8" long, N.P.
Rod, 1/4" dia. phenolic

Rod, 1/4" dia. aluminum

Gear ass'y, final tank

Coupling, insulated shaft
Coupling, insuiated shaft
Coupling, rigid metal s aft
Knob, spinner, 2 3/8" dia.
Tewel assembly, red

Pulley, inside hub, 1 3/4" dia.
Cord, dial, .040 nylon
Suppressor, plate assembly
Suppressor, plate assembly
Suppressor, grid

Suppressor, screen

Hood, coax, O3-1H

Hood, ceoax, UGL((U

Insulator, 1" cone

Strap, grid connecting

Strap, filament grounding

Cap, plate {(866A)

Strap, loading capacitor connecting
Insulator, 5/8" cone

Strap, blocking capacitor

Strap, blocking capacitor

Fuse, 1 anppere, Buss 3AGC-1A
Fuse, 5 ampere, Buss MTHD

Fuse, 10 ampere, Buss MIHL1O
Post, fuse extractor

Grommet, 9/16" rubber

Grommet, 5/16" rubber

Gasket, 3/16" round metaltex
Button, polyethylene, rest
Gasxel rubber

Harness, cable

Spring, shorting switch

Spring, dial cord

steel

6 1/4" long, N.P, steel
steel

Lamp, 120 V., casndelabra base #056 pilot

Lamp, 6.3 V., #4b pilot
Connector, 83R-1 coax.

10 anp. 3-wire male flugsh base
Jack, 4 terminal



Part No. or
Drawing No.

23.1294
16.135C-1
23.1088.-2
PD2Q.204
23,1295
102-782-4
23,1085.2
23,1000
22.951
16.1181-5
16,1181 -3

22 1265
22,749

22, h00
27,1399

2 15301
£2.11G0

22 . T07T-10
o2 1LsT

r
- —

P 1eF

22,1420
22,1422
22.95%4%-1C
22,1433
22.9504.-10
20, 16T

=2, 1480

22,1099

P2 TOGT-10
22 ,6073-10
22,1434
23.1297
22,1435
22,1436
20, Lheh
22,1422

02 1421

oo 7891,
22.ThG-3
20,6137

22, Th0-4
22.790-1
22,1243
AR
22,1104

o
Wil
D

VIKING THUNDERBOLT AMPLIFIER

z.72k ohms meter shunt + 1% tol.

0.335 ohm meter shunt + 1% tol.

Parts List

Item

No. Qty. wescription
LL 1 Inductor, 10 meter grid and link
Lz 1 Inductor, 195 meter grid
L3 i Inductor, low freg. grid
Lh 1 Inductor, rotary
Lo 1 Inductor, 1C meter final tank

L6 1 Choke, R.F., static drain (without bracket)
L7 1 Choke, R.F., plate

1106,107,108 3 Choke, 4.7 uh R.F.
1.8,3,10 3 Choke, 2.5 w1 R.F.

104,105 2 Choke, R.F. _ine filter
L1GS,110,00 4,

112 b Choke, R.F. filter

L101 1 Choke, 5-25 HY H.V. filter
102,103 2 Choke, .095 amp., 15 HY L.V, filter
M1 1 Meter, grid current - voltmeter
M 1 Meter, plate current - watts
P1G1 1 Connector body, 10 amp. 3 wire female
P102 1 Plug, 4 terminal
R1,2 2 Resistor, 19 K 2 watt composition
E3 1 Resistor, 300 ohms
R101,102,1C3,
104,105,106 6 Resistor, 4C00 ohms 50 watt
R1Q7, 108 2 Resistor, 1.5 meg. 2 watt + 1%
Rill 1 Resistor, 20 K ohmg 50 watt
A110 1 Resistor, 4 K ohms 10 watt
R115 1 Regsistor, 2500 ohms 50 watt
R116 1 Resistor, 2000 chms 10 watt
Ril L Resistor,

1/2 watt wire wound
Ru 1 Resistor,
1/2 watt wire wound

RilZ L Resistor, 20,000 ohm 10 watt
R113,15k & Resistor, 120 XK chms 2 watt
RLGS 1 Registor, 0 K ohms 1 watt

SWl 1 Switch, grid band

SWe 1 Switch, coupling

SW10l,102 2 Bwitch, SPST
SW103,10k 2 Switeh, 3 poie 3 pesition
TLOL 1 Transformer, H.V. power
T102 1 Transformer, filauuwent
T1C3 1 Transformer, L.V. power
TS1 1 Terninal strip, 4 terminal barrier
TS2,3,4,5,6 5 Terminal strip, 3 point

JiN 1 Terminal strip, 2 point
TSO 1 Terminal strip, 4% wolint
T39. 1 Marker strip, terminal
V1,2 2 Tube, L-LOOA
V101,102 2 Tube, S66A
V103 1 Tube, 5J4G



VIKING THUNDERBOLT AMPLIFIER

Parts List
Fart No. or Llten
Drawling No. No. Qty. Description
D2, L3332 V1Gh 1 Tube, OBYSGA
27.3109 vig5,106 2 Tube, VR150-0D3
22,1110 V107,108 2 Tube, VR105-0C3
22,1438 V109 1 Tube, VR75-UA3
7172170 Wl 11 7/16" Cable, RGBU-coax
71.32-178 W2 10 1/2"  Cable, RG59U-coax
up,2h 107 W3 3" Tubing, plastie, .133 IL.D.
LW 2h-112 Wh 12" Tubing, plastic, .187" I.D.
23,546-2 XI101l 1 Bracket, dial light, 115 V. candelabra base
22, A0LT XT102,103 2 Pilot light, snap-in type
1222241 XV101,102 2 Socket, 4 prong steatite
20, 187Th XVi03,104,105,
| 106,107,108,
109 T Socket, molded octal
122-275 XVi,2 2 Socket, 5 prong jumbo for 4-4OOA
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FIGURE C-A FIGURE C-8B

METHOD OF STRINGING

STRING DIAL CORD AS SHOWN — 143-
IN FIGURE 2. ATTACH LOOPC”
TO D4. STRING CORD "A* AND
CORD "B" AS SHOWN IN FIGURE
. AND ATTACH TO D25. :
]
. 43
| DIAL CORD

D2

DIAL BACKING
PLATE

3"
10-4—
A CAIRY =
!
H-z'
DIAL POINTER
DRIVE CABLE FOR DIAL MECHANISM. DIAL DRIVE ASSEMBLY

FIGURE'D" FIGURE “E’
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APPROXTMATE OPERATING VALUES

FIGURE H

CW AM LINEAR TUNE SSB or DSB
N With With
n E Oit T Block t Block
rans. XcltG. rans. Bias Trans, | Trans. Bias
Plate Voltage 2200 2350 2P 00 2350 2200 2200 2350
Sereen Voltage L65 510 510 510 360 510 510
Bias Voltage -165 -165 -5 ~142 -75 - 75 ~142
Flate Current h55 0 375 0 360 [2504455 0
Screen Current L O 05 0 0 D2 O
Grid Current 20 0 0+0.5 0 i 0 —»3 0
FIGURE I
APPROXIMATE DIAL POSITIONS, CW MODE
50 OHM LOAD
FREQUENCY, MCS. 4.0 7.3 14 .25 21.25 27 29
Plate Tuning Dial 18 53 76 86 92 gl
Coupling Capacitor 75 T6 e 58 Lo 47
Coupling Switch 3 Y 5 p, 2 2
Grid Capacitor 58 35 60 S 68 73
Band Switch 3.5-4.7 |6.5-8.5 |11.5-17 |17 - 2k {24 - 30 24 - 30




FIGURE J

YOLTAGE AND RESISTANCE CHECK LIST

- |

1 Resistance Values, may be useful in trouble shooting.

A1l resistance measurements are to ground, unless ctherwise noted, and may

vary +10% in value. FPower plug P10l and bias control plug P

102 removed from

sockets. Refer to Figures A, B, F and G for location of measurement points.

0102 {(terminal nearest viewer)
0104 (terminal nearest viewer)
Terminal 2 of Mode Switch BW103
7 Choke (H.V. shorting switch closed)
I,7 Choke (H.V. shorting switch open )
PA Grid (terminal 3 of 4-4OOA socket)
Mode switch in CW
Mode switeh in LINEAR
PA Sereen Grid {terminal 2 of L-400A Socket )
Mode Switch in CW or LINFAR
Bias Control plug sccket. J102
Terminal 1, at all mode positions
Terminal 2, at all moae positions
Terminal 3, mode switch on CW
Terminal 3, mode switch on TUNE or LINEAR
Terminal 4, at all mode positions
High Voltage Transformer, T1lOl
Rlack wire to black-red wire
white wire to black-green wire
Red.yellow wire to red wire
Red-yellow wire to red wire
High Voltage Filter Choke, L101
Between two leads, max. |
Low Voltage Transformer, T103
Green to green wire ~}
Yellow to yellow wire.
blue to blue wire
red to red-yellow wire
red to red-yellow wire
black to black wire
Low Voltage Chokes, L102 and L1073
black to black wire, +15%
Filament transformer, T102
brown to brown wire
green Lo green wire .}
yellow to yellow wire
black to black wire

2. Voltage Values

20,000
4,000
22,500
0

2L, 000

L,000

phms
onmes
Ghins
ohms
ohms

ohms

Tnfinite ohms

22,500

0
b, 000

ohms

Onms
ahms

Infinite ohms

6,000

ohms

Infinite ohms

.6
.6
120
120

65

practically

140

350
350
2.2

290

practically

1.2

ohms
ohms
ahms

ohmns

onms

yA=NS

ohms
ohms
ohnms
ohms

ohms

zerdo

ohums

ohms

ohms

WARNING ! The voltagesencountered in this equipment are high enough to cause

fatal injury. BExercise extreme caution when making the following checks.

Place

a grounding hook, with an insulated handle, on the rectifier itube caps whenever
working inside the cabinet with the primary power plug in its socket and the PLATE
switeh OFF. All measurements are with respect to chassis ground, without grid
drive or plate voltage, and may vary plus or minus 10 percent.
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Remove F102, H.V. primary fuse, place power plug P1OL in socket J10Q1, turn
PLATE switch OFF and FILAMENT switch to ON, Plug P1l0? not inserted into J10Z.

0104 (terminal nearest viewer) -150 volts
0102 {terminal nearest viewer) +600 volts
PA Screen grid (terminal 2 of L-UOOA socket)
Mode Switch on OW and LINEAR +510 volts
Mode Switeh on TUNE +360 volts

Tnsert P102 into J102 so bilas may be switched from operating to bleocking.

PA Screen grid {terminal 2 of L.LOOA socket)
Mode switch on LINEAR and blocking blas on

grid {(pinas 4 and 2 of J1lU2 connected) +510 volts
PA grid {terminsl 3 of 4-LOOA socket)

Mode switch on CW _ -150 volts
Mode switen on TUNE -T5 wvolts
Mode switch on LINEAR and blocking blas on

grid (pins % and 2 of J102 connected) -150 volte
Mode switeh on LINEAR and operating bias on

grid (pins 4 and 3 of J102 connected) =75 volts

Plate voltage: Place unit in the cabinet and make all connections. With the
amplifier operating in the {W mode (20 ma. grid current and 1000 watts input) the
‘plate voltage should read 2000 to 2300 volts depending upon the line wvoltage.
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FLATE TUNING

\ INDICATES PLATE
TUNING (TANK CIR-
_CUIT) SETTING. DIAL
LIGHT INDICATES

FILAMENT ON.

ADJUSTED TO OBTAIN
PROPER PLATE CUR-
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2000 watts P.E.P. ™
1000 watts CW

750 watts AM linear

#* with an guxiliory 558 exciter

* & F 4 # B & & 4 F o F v ow b & a s =rF &rEFee

Introducing the Viking “Thunderbalt” — the hottest linear
amplifier an the market today! Here's solid communication
power — 2,000 watts P.EP.* input; 1,000 watts CW. 730
watts AM linear; in a completely self-contained desk-top
package. The “Thunderbolt” may be driven by the Viking
“Naovigator,” “Ranger,” “Pocemaker” or other unit of com-
parable cutput. Continuous coverage 3.5 to 30 megacycles
bandswitched: — wide range pi-network output circuit. The
“Thunderboht” has been engineered to provide maximum
“talk-power” fo smash through QRM — delivers a deminant
signal on all amateur bands. Completely self-contained
with internal blocking bigs, voltage regulated screen and
bias supplies, and plate power supply.

“THUNDERBOLT” POWER GAIN

— _

Crriver ** Powar increase-timas
Adventurer .. ... Cw ?0.0
Navigator .. ... ... e Cwy 25.0
Ronger .. ....... .. ... CoL .. W 13.3
Ranger ... ... e Co  AM 3.7
Viking 1T & Il ... ... L. OW 5.4
Viking 1 & I, o . CAM 38
Pacemaker . .. L. 556 220
Pocamaker . ... .. ... e WY 11.1
Pocemaker . ... ... AM 18.7

**Proper wave shaping of the keyaed signul, producing o clean, crisp
CW nota fres of clicks and chirps, is essential in high-power cpera-
tion. Information necessary to modify units without the famous
Johnson Timed Saquence Keying System will be mads available
upoh request,

Final Amplifier
Scraen Yoltoge
Regulators

Hactively

High Efficiency TV! Suppresaad

Pi-Metwork
Cutput

Kugged,

2,000 Watts P.E.P.
Input 558
(Two 4-400A )

Self-contained
Powaer Supply

“Thunderbolt”

EXCITATION REQUIREMENTS — Drive requirements are ap-
oroximately 10 watts in class ABy linear, 20 watts class C
continuous wave. When used with the Viking “Pocemaker”
or similar exciter, the non-inductive input circuit of the
“Thunderbolt” requires no grid tuning. Use of the Viking |,
Il or similar unit as an exciter for the Viking “Thunderbolt”
requires use of the Johnson power reducer, Cot. No. 250-29.
OPERATING CONTROLS — The operating controls for the
“Thunderbelt” are conveniently located on the front panel
within easy reach of the operator. These contrels include:
grid tuning and bandswitch; plate tuning with slide rule
indicator dial; coarse and fine coupling controls; filament;
plate; “made”; and meter switches. Two meters provide a
constant visual check of cperation. Plate current meter also
reads watts input and the second meter will read either grid
current or plate voltage.

QUTPUT CIRCUIT — The Viking “Thunderbolt” amplifier
employs two Type 4-400A tetrode tubes in parailel, bridge
neutralized. The pi-netwerk output is designed to match
nominal 40 to 600 ohm antenna loads and will tune out
lorge amounts of load reactance as well. Two tans, located
within the amplifier cabinet, cool filament and plate seals
for exiended tube life.

TYI SUPPRESSION — In addition to complete shielding and
the use of double “L” section filters in all outgeing leads,
the “Thunderbolt” cahinet is electrically sealed with flexible
monel braid — cup-type shields seal the meters, and interior
harness leads and filaments ore by-passed. Careful by-
passing of the final, and special circuit techniques minimize
harmanics in the cutput circuit.

POWER SUPPLIES — The high voltage power supply uses
B&6-A rectifiers and delivers adequate voltage and current
for the rated input power. The screen supply employs o
5V4 rectifier and uses four VR tubes for screen voltage
regulation in Class AB, operation. A 4BYS rectifier and

VR 75 regulater comprise the bias supply for the two
4-400A final amplifier tubes.

The F.C.C. permits o maximum one-kilowatt average power input far

the amateur service. ln 53B operation under normal conditions, this re-
sults in Pack Envelope Power inputs of 2,000 watts or mere depending
an individual weice charocteristics, The Viking “Thunderbolt” linear
omplifier produces these higher powers and is the only equipment avoil-
able ta amateurs which can reach the moximum legal input of “talk-
power,’” other than the Viking “Kilowatt.”



SPECIFICATIONS
FREQUENCY RANGE:

Continuous covarage 3.5 through 30 megocycles (Bandswitched:.

POWER INPUT:

T.O00 Watts CW . L Class ©
70 Watts AM Lineor . ... e . Class ARy
2 000 Watts P.EP.Y Linear. .. . . L s Eloss AR

POWER REGQUIREMENTS:

115 volts AC two wire or 230 volts AC three wire, 50-80 cyele single
phase. Fuses occessible on rear of chassis.

TUBE COMPLEMENT

(91 44004 tetrode—Final Amplifier (1 ¥R —Bios Regulotor

i7; 8464 —High Vohaoge Rectifier (2. ¥R ili}fr}. _ S¢reen Voltoge
1. 4BY5—Bios Rectifier r2: VR 150§ Regulator

11 504 —Sereen Voltage Rectifier

The Yiking “Thunderbait’” is available completely wired and tested or as
an easy to ossemble kit. The 1B gauge steel cabinet is finished in at-
tractive maroon and grey, with green nomenclature. Complete kit in-
cludes assembly instructions, photographs, diagroms and step-by-step
wiring directions. Wiring harness, all necessary hardware furnished —
no drilling or metal work necessary. Dimensions: 217 Tong x 113" high
x 16X, deep. NMet Weight: 120 Ibs. Shipping Weight: 140 lbs.

—_—— e —m .-

REMETANGE WAUES SRE SFYEN (W DHAME URLIPE OFHEMP ShCWH.
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JOHNSON VIKING THUNDERBOLT AMPLIFIER
OPERATING MANUAL CONTENTS

Page

-

A, ZINTRODUCTION

B. INSTALLATION
i thipacking and Inspection
Removai of amplifier from Cebinet
Transportation Claims
Misging Parts Clajms
Fower Transformer Installation
Pube Installaticn
Plate Suppresscor Installation
Neutralization
ground Connectlons
Exciter and Thunderbolt Interconnection
a. Pacemaker
b. Raenger or Viking II or Similar Exciters
c. HP-32
d. 2CA
e, Navigator

&

L

#

-]

o—} Thvwan L ok

OO

-

1_.I
O OOV Rl - = e

C. METERS, CONTROLS AND FUSES

-
-

D. ADJUSTMENT AND OPERATION 11
1. CW Jlass C Operaticn 11

2. Linear Operation 12

8. Loadling 12

b, Linear Operation Loading Procedure 13

c, Exclter Tuning | 14

1. Pacemaker 14

2. Ranger, Viking II or Similar Exciters 15
3. HT-32 16
k., P0A L7

PARTS LIST 19 - 22

ILLUSTRATIONS Following Page 22

Figure Top View of Amplifier

Figure Bottom View of Amplifier

Figure Capaciltor Board

Figure Drive Cable for Dial Mechanisms

Figure Dial Drive Assembly

Figure Rear View of Amplifier

Figure Schematic Diagram

Figure Approximate Operating Values

Figure Approximate Dial Positions

Figure Voltage and Resistance Check List

Figure Control Familisrization Chart
Calibration Chart
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STANDARD WARRANTY
Adopted and Recommended by the

Radio - Electronics - Television Manufacturers Association

The E. F. Johnson Company warrants each new radic product manufactured by it to
be free from defective material and workmanship and agrees to remedy any such defect
or to furnish s new part, except for electron tubes, in exchange for any part of any
unit of its manufacture which under normal installation, use and service disclosed
such defect, provided the unit is delivered by the owner to us or to our authorized
radic dealer or wholesaler from whom purchased, intact, for our examination, with all
transportation charges prepaid to our factory, within ninety days from the date of
sale to original purchaser and provided that such examination disclosed in our
judgement that it is thus defective,

This warranty does not extend to any of our radio products which have been
gub jected to misuse, neglect, accident, incorrect wiring not our own, improper in-
stallation, or to use in violation of instructions furnished by us, nor extend 1O
units which have been repaired or altered outside of our factory, nor to cases where
the serial number thereof has been removed, defaced or changed, nor to accessories
used therewith not of our own manufacture, nor to electrocn tubes.

Defective electron tubes should be returned directly to the tube manufacturer
for adjustment at the following addresses:

(a) For RCA tubes to! Adjustment Service, RCA at the nearest of the following

addresses:
34 Exchange Place 3601 South Adams Street 6355 Bast Washington Blvd.
Jersey City 2, N. J. Marion, Indiana Los Angeles 22, California

(b) For General Electric tubes to:

Adjustment Service
Owenshoro Tube Works
Genersl Electric Company
Owensboro, Kentucky

Any part of a unit approved for remedy or exchange hereunder will be remedied
or exchanged by the authorized radic dealer or wholesaler without charge to the
owner.

This warranty is in lieu of all other warranties expressed or implied and no
representative or person is authorized to assume for us any other liability in con-
nection with the sale of ocur radio products.



ADDITIONAL COMMENTS ON LOADING OF THUNDERBOLT

Steps 4 and b9, Section D2b, Thunderbolt Operating Manual, reter to Linear Operation
Loading Procedure and in particular to "plate current 4dip”.

When losding for linear operation, there should always be a 25 O 35 ma. plate current
dip when the fhunderbolt is fully loaded. In the example given, the load point
current is 360 ma. If the 360 ma. current is obtained but a o5 to 35 ma. "dip” (25 to
35 mg. difference between out-of-resonance plate surrent and dipped plate current) is
not possible, decrease the coupling to the point where this amount of dip is present.
Tnstead of 360 ma., the dipped plate current will be some lower value.

in other words, load to the specified plate current loeding point whenever possible
but in all cases decrease the loading (coupling) to secure a 25 to 35 ma. dip when-
ever such dip is not present.

Fxcessive loading decreases the power output in the Thunderbcli or any other linear
ampiifier.

1-15-58



THUNDERBOLT OPERATING MANUAL
ADDITIONAL INFORMATION:
Page 2 B. 5. c¢. 2. After first sentence add:

Remove the white-black-brown #20 wire from terminal 2 of
™31 and connest it to terminal 3 of TSl.

Page 2 B. 5. e. The bias-screer transformer is normaily wired for 115 VAC primary
voltage. If the primary voltage is above 115 VAC, disconnect the
black with yellow tracer wire from terminal 3 of 733, Remove the
black with red tracer wire from terminal 2 of TS3 and solder it to
terminal 3 of 793, Connect, but do not solder the black with yellow
tracer wire to terminal 2 of TS3. Be certain none of the terminals
on TS3 are shorted to each other,

Page 15 D. 2. c¢. 1l. f. This section should read as follows:

For OW OPERATION, the RES position is not used and the
RAND and GRID are adjusted to the proper frequency. Load
the Pacemaker to a minimum of 50 ma. plate current (with
.2 ma. grid current) and then reduce tke ZARRIER INSERT
to cobtain 29 ma. grid current on the Thunderbolt as
described in section DIl.

Page 5 B. 10. b. last sentence should read as follows:

A swamping attenuator, JOHNSON Part No. 250-42-1 for the Ranger
and the Viking II, is available.
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VIKING "ADVENTURER" — 50 watts CW input. Easy to ossemble
and operate—used to earn first novice WAL?! Bondswitching 80,

40, 20,15, 11 and 10 meters,

VIKING "RANGER" —7 5 watts CW input, 63 watts phona—a
flexible, TV} suppressed Iransmitter . ., . also serves as an RF
and audic exciter without modification! Bandswitching 160, 80,
40,20, 15, 11 and 10 meters,

VIKING "WVALIANT"—275 walts CW and $58, [P.LEP. input
with auxiliary SSB exciter] . ., 200 watts phone, Built-in VFO —
a transmitter with power and flexibility! As an exciter will drive
any of the popular kilowatt level tubes, Bandswilching 180, 80,
40, 20,15, 11 and 10 meters.

an exciter, 0 walts CW and 55B [PEF'} . e - 35 woals AM.
Rugged, stable YFO —="foolproof’ voice control! Bandswitching
80, 40, 20, 15 and 10 meters,

VIKING "FIVE HUNDRED™ — 400 wals CW input,, . 500 walls
AM and §5B, [P.EP. input with auxiliary S58 exciter.] ¥FC and
alt exciter slages gong-tuned! Bandswitching 80, 40, 20, 15, 11
and 10 meters,

VIKING "6N2'"—For YHF! 150 watts CW input , , . 100 watts
AM, Rugged construction, thorough engineering—the same Johnson

AUDIO AMPLIFIER —Seff conlained 10 walt speech amplifier
complete with power supply, Speech clipping and flltering de-
signad to raise averoge modulated carrier level . . . improves the
performance and effectiveness of your AM transmitier!

VIKING "MOBILE" —Rugged &0 walt mohile transmitfer with an
enviable DX record —under-dash mounting—convenient to oper-
atel Bandswitching 75,40, 20, 15, 11 and 10 meters,

VIKING "KILOWATT" —Boldly styled kilowatt power amplifier,
1,000 watts CW, AM and S5B—the vltimate in styling ond
cperating convenience, Continyous teaing 3.3 to 30 megacycles,

KEYS5 AND PRACTICE 5ETS— Johnson alse makes a complete line of
semi-automatic, high speed, stondard, heovy duiy ond proctice
keys, See your distribulor or write for complete information,

F. Johnsorn Conmmpany
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